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Back pain is one of the most common and challenging problems in primary care.  

The economic burden due to back pain is of concern to employers, insurance 

agencies, policy decision makers and treatment decision makers.  The objective of 

this study was to assess the impact of back pain on absenteeism, productivity loss, 

and direct healthcare costs using the Medical Expenditure Panel Survey (MEPS).  

The predictors of absenteeism in individuals who experienced back pain were 

identified using Zero-inflated negative binomial regression.  In 2000, the one-year 

period prevalence of back pain in individuals between 18 and 65 years of age was 

11.1 percent.  About 16.3 percent of the individuals who were employed and who 

reported back pain experienced back pain due to work-related injuries.  Ethnicity and 

union contract were identified as significant predictors of likelihood of absenteeism 
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in individuals who experienced back pain.  The significant predictors of absenteeism 

rate were perceived overall health status due to back pain, and ethnicity.  The mean 

number of absenteeism days due to back pain was estimated to be six days.  In 2000, 

a total of nine million absenteeism days were due to back pain.  The total 

productivity loss due to back pain-related absenteeism was estimated to be $3.6 

billion and the total direct healthcare costs was estimated to be $14 billion.  The 

average productivity loss due to back pain related absenteeism was estimated to be 

$305 per person and the annual per-capita direct healthcare cost due to back pain was 

$730.  Estimating the impact of back pain in a nationally representative sample will 

provide valuable information to the employers, healthcare insurers, and Workers ’ 

Compensation providers in terms of allocating fund for individuals with back pain to 

return to work as soon as possible.  



 viii 

TABLE OF CONTENTS 

LIST OF TABLES ...........................................................................................................xi 

LIST OF FIGURES .......................................................................................................xiii 

CHAPTER 1 ......................................................................................................................1 

INTRODUCTION AND LITERATURE REVIEW ......................................................1 
1.1 Purpose and Objectives of the Study..........................................................................1 
1.2. Overview of Back Pain ..............................................................................................6 

1.2.1 Definition ..........................................................................................................7 
1.2.2 Natural History..................................................................................................7 
1.2.3 Risk Factors.....................................................................................................12 
1.2.4 Practice Guidelines..........................................................................................17 
1.2.5 Physicians’ Practice Behavior and Adherence to Guidelines .........................19 
1.2.6 Healthcare Utilization .....................................................................................21 

1.3 Literature Review.....................................................................................................31 
1.3.1 Prevalence of Back Pain..................................................................................33 
1.3.2 Absenteeism or Work Loss Days Due to Back Pain.......................................48 
1.3.3 Existing Theories on Absenteeism..................................................................65 
1.3.4 Findings from the Literature Supporting the Proposed Model........................73 
1.3.5 Economic Burden Imposed by Back Pain.......................................................87 

1.4 Study Rationale ......................................................................................................104 
1.5 Objectives...............................................................................................................105 
1.6 Hypotheses .............................................................................................................106 

CHAPTER 2 ..................................................................................................................114 

MEDICAL EXPENDITURE PANEL SURVEY .......................................................114 
2.1 Overview of MEPS ................................................................................................115 

2.1.1 Survey Design and Sampling Frame.............................................................119 
2.1.2 Sample Weight ..............................................................................................124 
2.1.3 Data Collection..............................................................................................125 
2.1.4 Public Use Data Files ....................................................................................129 
2.1.5 Healthcare Expenditure .................................................................................138 
2.1.6 Missing Data .................................................................................................140 
2.1.7 Variance Estimation ......................................................................................141 

2.2 MEPS HC Data for the Calendar Year 2000..........................................................143 
2.2.1 Panel Design and Sample Size ......................................................................143 
2.2.2 Person-Level Sample Weights ......................................................................145 
2.2.3 Medical Conditions Reported in MEPS HC 2000 ........................................146 
2.2.4 Event-Level Data File ...................................................................................147 



 ix

CHAPTER 3 ..................................................................................................................150 

METHODOLOGY........................................................................................................150 
3.1 Overview ................................................................................................................150 
3.2 Study Design ..........................................................................................................150 
3.3 Study Population, Study Sample, and Inclusion Criteria .......................................150 
3.4  Data Source and Data Management .......................................................................152 
3.5 Statistical Software.................................................................................................154 
3.6 Screening and Cleaning the Data ...........................................................................155 
3.7 Missing Data ..........................................................................................................155 
3.8 Proposed Methodology and Data Analysis ............................................................156 

3.8.1 Prevalence .....................................................................................................157 
3.8.2 Predictors of Absenteeism in Individuals Who Experienced Back Pain ......158 
3.8.3 Absenteeism Due to Back Pain .....................................................................189 
3.8.4 Productivity Loss Due to Back Pain .............................................................192 
3.8.5 Direct Healthcare Costs of Back Pain ...........................................................195 
3.8.6 Total Costs.....................................................................................................196 

CHAPTER 4 ..................................................................................................................197 

RESULTS.......................................................................................................................197 
4.1 Overview ................................................................................................................197 
4.2 Brief Description of the Data .................................................................................197 
4.3 Demographic Characteristics of Individuals with Back Pain.................................199 
4.4 Prevalence ..............................................................................................................204 
4.5 Predictors of Absenteeism in Individuals Who Experienced Back Pain ...............206 
4.6 Absenteeism Days Due to Back Pain.....................................................................270 
4.7 Productivity Loss Due to Absenteeism ..................................................................282 
4.8 Direct Healthcare Costs..........................................................................................287 
4.9 Total Costs..............................................................................................................300 

CHAPTER 5 ..................................................................................................................302 

DISCUSSION AND CONCLUSION...........................................................................302 
5.1 Overview ................................................................................................................302 
5.2 Discussion in Terms of Study Objectives ..............................................................304 

5.2.1 Prevalence of Back Pain................................................................................305 
5.2.2 Predictors of Absenteeism in Individuals who Experienced Back Pain .......307 
5.2.3 Absenteeism Days Due to Back Pain............................................................331 
5.2.4 Productivity Loss Due to Back Pain .............................................................335 
5.2.5 Direct Healthcare Costs Due to Back Pain....................................................338 
5.2.6 Total Costs Due to Back Pain in Employed Individuals ...............................342 

5.3 Study Limitations and Strengths ............................................................................343 



 x

5.4 Study Implications and Future Research Suggestions ...........................................349 
5.5 Conclusion..............................................................................................................352 

APPENDIX A ................................................................................................................354 

APPENDIX B.................................................................................................................373 

REFERENCES ..............................................................................................................375 

VITA...............................................................................................................................388 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 xi

LIST OF TABLES 
 
Table 1-1:  Studies that Examined the Impact of Occupational Back 

Pain on Work Status.......................................................................................59 
Table 1-2:  The Misconceptions and the Counterarguments Presented 

by Nicholson and Johns .................................................................................67 
Table 2-1:  Panel Design for the MEPS HC, 1996 and 1997..........................................123 
Table 2-2:  Panel Design Features of the MEPS HC 1996 Panel ...................................128 
Table 2-3:  Imputing Techniques Applied to Some of the Variables..............................141 
Table 2-4:  Public Use Data File for the Calendar Year 2000 ........................................149 
Table 3-1:  ICD-9 Codes for Back Pain ..........................................................................152 
Table 3-2:  Sample Data for the Independent and Dependent 

Variables in the Regression Model ..............................................................165 
Table 3-3:  List of Other Comorbid Conditions..............................................................172 
Table 4-1:  Mean Age by Gender for Individuals Who Reported Back 

Pain...............................................................................................................200 
Table 4-2:  Frequency Distribution of Ethnicity and Race using Un-

weighted and Weighted Sample of Individuals who 
Reported Back Pain......................................................................................201 

Table 4-3:  Frequency Distribution of Ethnicity using Un-weighted 
and Weighted Sample of Individuals Who Reported Back 
Pain...............................................................................................................202 

Table 4-4:  Frequency Distribution of Education Level using Un-
weighted and Weighted Sample of Individuals who 
Reported Back Pain......................................................................................203 

Table 4-5:  Frequency Distribution of Marital Status using Un-
weighted and Weighted Sample of Individuals who 
Reported Back Pain......................................................................................204 

Table 4-6:  Prevalence Rate for Back Pain, Work-related Back Pain 
and Non-work-related Back Pain in Individuals 18 and 65 
years of Age with .........................................................................................206 

Table 4-7:  Number of Individuals with Back Pain who were 
Employed During the Three Interview Rounds in 2000 ..............................207 

Table 4-8:  Frequency Distribution of Individuals who Experienced 
Back Pain by Interview Round in 2000 .......................................................209 

Table 4-9:  Test Statistics for the Two Groups‡ on Demographics, 
Employment and Illness-related Characteristics..........................................210 

Table 4-10: Mean Age by Gender for the Final Sample .................................................215 
Table 4-11: Demographic Characteristics of the Observations in the 

Final Sample ................................................................................................216 
Table 4-12: Frequency Distribution for Occupation Categories as 

Listed in MEPS and in the Present Study ....................................................217 



 xii

Table 4-13: Employment Characteristics of the Observations in the 
Final Sample ................................................................................................218 

Table 4-14: Median Duration of Back Pain in Months, Stratified by 
Age and Gender............................................................................................219 

Table 4-15: Perceived Overall Health Status due to Back Pain in the 
Final Sample ................................................................................................222 

Table 4-16: Absenteeism Days Due to Illness/Injury Stratified by 
Demographic Characteristics .......................................................................228 

Table 4-17: Reference Category for the Categorical Variables ......................................231 
Table 4-18: VIF Values for the Independent Variables ..................................................233 
Table 4-19: Variables from the Regression Model that were 

Significant at P<0.05 for the “ever had days off group” in 
Individuals who Experienced Back Pain......................................................242 

Table 4-20: Variables from the Regression Model that were 
Significant at P<0.05 for the “no days off group” in 
Individuals who Experienced Back Pain......................................................243 

Table 4-21: Absenteeism Days due to Back Pain Stratified by 
Demographic Characteristics .......................................................................277 

Table 4-22: Absenteeism Days due to Back Pain Stratified by Work-
related Back Pain..........................................................................................280 

Table 4-23: Productivity Loss Stratified by Demographics 
Characteristics ..............................................................................................285 

Table 4-24: Annual Direct Healthcare Costs in Individuals with Back 
Pain...............................................................................................................290 

Table 4-25: Annual Total Direct Healthcare Costs by Demographics 
in Individuals who Reported Back Pain.......................................................292 

Table 4-26: Annual Direct Healthcare Costs in Individuals with Back 
Pain who were Employed.............................................................................293 

Table 4-27: Annual Total Direct Healthcare Costs by Demographics 
in Individuals with Back Pain who were Employed ....................................295 

Table 4-28: Annual Total Direct Healthcare Costs in Individuals With 
and Without Work-related Back Pain ..........................................................296 

Table 4-29: Annual Total Direct Healthcare Costs in Individuals who 
Missed Work due to Back pain ....................................................................299 

Table 5-1:  Demographic Characteristics of Participants from MEPS 
and US Population in 2000 ..........................................................................304 

Table 5-2:  Hypotheses Results that Tests the Relationship between 
the Covariates and Absenteeism in Individuals who 
Experienced Back Pain ................................................................................312 

Table 5-3:  Productivity Loss due to Absenteeism in Low Back Pain 
Patients .........................................................................................................337 

 



 xiii 

LIST OF FIGURES 

Figure 1.1:  Proposed Model to Identify the Determinants of 
Absenteeism due to Back Pain in Individuals who are 
Employed .......................................................................................................72 

Figure 2.1: Overlapping Panel Design of the MEPS, 1996-1997 ...................................119 
Figure 2.2: Overlapping Panel Design for the Calendar Year 1999-

2000..............................................................................................................145 
Figure 3.1: Algorithm to Identify Individuals who reported Back Pain 

who were Employed.....................................................................................160 
Figure 3.2: Regression Model to Identify Predictors of Absenteeism 

in Individuals who Experienced Back Pain .................................................162 
Figure 4.1: Un-weighted Frequency Distribution of Age in Individuals 

with Back Pain .............................................................................................199 
Figure 4.2: Histogram of Age in the Final Sample of Individuals with 

Back Pain who were Employed (Un-weighted frequency)..........................214 
Figure 4.3: Histogram of Duration of Back Pain in Months ...........................................220 
Figure 4.4: Distribution of Count of Conditions Reported by 

Individuals who Reported Back Pain...........................................................223 
Figure 4.5: Histogram of Absenteeism days due to Illness/Injury using 

Un-weighted Sample of Observations that had At least 
One Absenteeism Day due to Illness/Injury.................................................229 

Figure 4.6: Graphical Representation of the Four Count Models in 
Predicting Absenteeism Days ......................................................................236 

Figure 4.7: The Algorithm to Estimate Absenteeism Days due to Back 
Pain using the Significant Predictors from the Regression 
Model. ..........................................................................................................273 

Figure 4.8: Distribution of Estimated Absenteeism Days due to Back 
Pain...............................................................................................................276 

Figure 4.9: Reported Mean Absenteeism Days due to Illness per 
Person versus Mean Estimated Absenteeism Days due to 
Back Pain per Person, Stratified by Demographic 
Characteristics of Individuals who Reported Back Pain..............................279 

Figure 4.10: Estimated Productivity Loss due to Back Pain in 
Individuals who Reported Back Pain...........................................................284 



 1 

CHAPTER 1  

 

INTRODUCTION AND LITERATURE REVIEW 

 

1.1 Purpose and Objectives of the Study 

Back pain may not be a life threatening condition, but it is a major public 

health problem, especially in the industrialized society.  Back pain is one of the most 

common and challenging problems in primary care.  Back pain is associated with 

enormous direct and indirect costs.  In the United States in 1990, the direct 

healthcare cost for back pain was $24.3 billion and the indirect cost in terms of 

productivity loss ranged from $75-$100 billion.1  In 1996, Rizzo et al. estimated the 

annual loss in productivity due to back pain in the United States to be approximately 

$28 billion.2  The loss in productivity is primarily due to absenteeism from work.  In 

a study published in 2003, Stewart et al. reported that back pain was the second most 

common pain condition (3.2%) resulting in work loss days, second to headache 

                                                 

1 Frymoyer JW, Cats-Baril WL. An overview of the incidences and costs of low back pain. 
Orthopedic Clinical of North America 1991;22:263-271. 

2 Rizzo JA, Abbott TA, Berger ML. The labor productivity effects of chronic backache in the United 
States. Medical Care 1998;36:1471-1488. 
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(5.4%).3  The economic burden due to back pain is of concern to employers, 

insurance agencies, policy decision makers and treatment decision makers.   

 
Approximately 80 percent of the adult population is likely to experience back 

pain at least once in their lifetime.4  Low back pain is the second most frequent 

reason for physician visits, the third most common cause of surgical procedures and 

the fifth ranking cause for hospitalization.5,6  In addition, low back pain is reported to 

be the number one cause of disability in individuals 45 years and younger and the 

number three cause of disability in individuals who are older than 45 years.7   

 
In the past, researchers have identified the characteristics of individuals likely 

to miss work due to back pain.  Three studies were conducted in the United States 

using a nationally representative sample of the non-institutionalized civilian 

population.8,9,10  However, the findings were based on the data collected in 1987.  

                                                 

3 Stewart WF, Ricci JA, Chee E, Morganstein D, Lipton R. Lost productive time and cost due to 
common pain conditions in the US workforce. Journal of the American Medical Association 
2003;290(18):2443-2454. 

4 Frymoyer JW. Back pain and sciatica. New England Journal of Medicine 1988;318:291-300. 
5 Hart LG, Deyo RA, Cherkin DC. Physician office visits for low back pain: Frequency, clinical 

evaluation and treatment patterns from a US national survey. Spine 1995;20:11-19. 
6 Taylor VM, Deyo RA, Cherkin DC, et al. Low back pain hospitalization: recent United States trends 

and regional variations. Ibid.1994;19:1207-1213. 
7 Mayer T, Gatchel R. Functional restoration for spinal disorders: The sports medicine approach. 

Philadelphia: Lea & Febiger, 1988. 
8 Guo HR, Tanaka S, Cameron LL, Seligman PJ, Behrens VJ, Ger J, et al. Back pain among workers 

in the United States: national estimates and workers at high risk. American Journal of Industrial 

Medicine 1995;28:591-602. 
9 Rizzo JA, Abbott TA, Berger ML. The labor productivity effects of chronic backache in the United 

States. Medical Care 1998;36:1471-1488. 
10 Hurwitz EL, Morgensten H. Correlates of back problems and back-related disability in the United 

States. Journal of Clinical Epidemiology 1997;50(6):669-681. 
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The other studies conducted in the United States used Workers’ Compensation (WC) 

provider data.  WC providers process claims for occupational back pain cases; the 

results from these studies have limited generalizability to individuals who experience 

back pain outside their work setting.  Therefore, there is a need to identify the 

characteristics of individuals who are likely to miss work due to back pain using a 

more recent database, which is representative of the United States’ non-

institutionalized civilian population.  It is speculated that the findings from this study 

may be different from the previous studies in terms of back pain-related absenteeism.  

This is because in 1994, the Agency for Health Care Policy and Research (AHCPR) 

released the guidelines to treat back pain patients.  According to this guideline, 

clinicians are advised to educate back pain patients regarding the importance of 

staying active in the recovery process with minimum bed rest.11  Therefore, if 

clinicians are compliant with the AHCPR guidelines in terms of bed rest and return 

to work, the number of days missed from work due to back pain is likely to be less 

when compared to the studies conducted prior to 1994.  The determinants of 

absenteeism may also differ.   

 
The literature is sparse on information about the relationship between 

comorbidity and absenteeism due to back pain.  Comorbidity could slow or interfere 

                                                 

11 Agency for Health Care Policy and Research. Acute low back problems in adults. Clinical practice 
guidelines. Washington, D.C.: US Government Printing Office, 1994. 
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with the normal recovery of back pain.12  In addition, comorbidity may also affect 

individuals’ general sense of health, leading to decreased self perception of 

capability.13  Very few studies have examined the effect of comorbidity on 

absenteeism due to back pain.14,15   

 
The impact of comorbidity in individuals with back pain needs to be further 

explored.  Nordin et al. suggested that comorbidities should be routinely evaluated in 

back pain patients by occupational health professionals during the first visit in order 

to efficiently manage disability associated with low back pain.16   

 
The studies that estimated the direct medical costs and indirect costs 

associated with back pain were conducted in the early 1990s.  Thus, there is a need 

to update the cost of illness of back pain, using a nationally representative sample.   

 
This study will attempt to unravel some of the issues related to absenteeism 

due to back pain (missed days from work due to back pain).  The primary objectives 

of this study are as follows: 

                                                 

12 Nordin M, Hiebert R, Pietrek M, et al. Association of comorbidity and outcome in episodes of 
nonspecific low back pain in occupational populations. Journal of Occupational & Environmental 

Medicine 2002;44(7):677-684. 
13 Ibid. 
14 Rizzo JA, Abbott TA, Berger ML. The labor productivity effects of chronic backache in the United 

States. Medical Care 1998;36:1471-1488. 
15 Hurwitz EL, Morgensten H. Correlates of back problems and back-related disability in the United 

States. Journal of Clinical Epidemiology 1997;50(6):669-681. 
16 Nordin M, Hiebert R, Pietrek M, et al. Association of comorbidity and outcome in episodes of 

nonspecific low back pain in occupational populations. Journal of Occupational & Environmental 

Medicine 2002;44(7):677-684. 
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1. To estimate the prevalence of back pain; 

2. To identify the predictors of absenteeism in individuals who are employed 

and who experienced back pain; 

3. To estimate and compare the number of days missed from work due to work-

related and non-work-related back pain, in individuals who are employed; 

4. To estimate and compare the productivity loss due to work-related and non-

work-related back pain in individuals with back pain who are employed; 

5. To estimate and compare the direct healthcare costs due to work-related and 

non-work-related back pain;  

6. To estimate and compare the direct healthcare costs in individuals who 

missed work and those who did not miss work due to back pain; and 

7. To estimate the total cost in individuals with back pain who are employed. 

 
The data for this dissertation is from the Medical Expenditure Panel Survey 

(MEPS) 2000.  The MEPS data collected in 2000 will be used.  MEPS is a nationally 

representative survey of healthcare utilization and expenditures, conducted by the 

Agency for Healthcare Research and Quality (AHRQ).  MEPS utilizes a complex 

sampling design that includes stratification and clustering.  MEPS collects socio-

demographic, healthcare utilization and expenditures, income-related statistics, and 

insurance data.  A model was proposed to identify the determinants of absenteeism 

due to back pain.  STATA version 8.0 statistical software was used for all the 

analyses.  STATA was used because it accounts for the complex sampling design in 
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MEPS.  STATA uses robust variance estimates (Taylor series linearization 

technique) that accounts for unequal weighting and stratification, therefore 

approximates the true variance of an estimate with complex sample designs.   

The following section presents a synopsis on back pain.  This includes the 

definition, natural history, risk factors, practice guidelines, physicians’ practice 

behavior, and healthcare utilization for back pain.   

 

1.2. Overview of Back Pain 

Back pain is a public health problem in all the industrialized nations.17  

However, the etiology of the discomfort varies from individual to individual, and 

often times a definite source cannot be identified.  As a result, treatment 

recommendations vary; both patients and physicians often become frustrated.  

Healthcare providers should be aware of the episodic nature of back pain and should 

try to seek treatment methods that help in preventing future occurrences.  Although 

most individuals appear to recover quickly from an episode of low back pain, 

disability resulting from back pain is more common than any other cause of activity 

limitation in adults aged less than 45 years and second to arthritis in adults aged 45 

to 65 years.18   

                                                 

17 Loney PL, Stratford PW. The prevalence of low back pain in adults: a methodological review of the 
literature. Physical Therapy 1999;79(4):384-396. 

18 Frank JW, Kerr MS, Brooker AS, DeMaio SE, Maetzel A. Disability resulting from occupational 
low back pain. Part I: What do we know about primary prevention? A review of the scientific 
evidence on prevention before disability begins. Spine 1996;21(24):2908-2917. 
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1.2.1 Definition 

The two terms commonly used to describe back pain are “low back pain” and 

“occupational low back pain.”  “Low back pain” is defined as back pain between the 

ribs and top of the leg, from any cause.19  “Occupational low back pain” is back pain 

originating in the context of work and considered clinically to have been probably 

caused, at least in part, or exacerbated by the claimant’s job.20  In the literature, 

researchers have not been consistent with the use of these two terms.  For instance, 

low back pain has also been used to describe back pain due to occupational injuries, 

especially in studies where WC provider claims were used.  Oftentimes, low back 

pain has been referred to as back pain.   

 

1.2.2 Natural History  

The natural history of a disease is the prognosis of the disease without any 

medical interventions.  Information on natural history of back pain enables 

physicians to understand the likely course of back pain to recommend the best 

treatment alternatives.   

 
Unfortunately, the literature on the natural history of back pain is confusing.  

Some patients are better within days, while others complain of back pain for several 

years.  Back pain is often considered to be a self-limiting condition that resolves after 

                                                 

19 Ibid. 
20 Ibid. 
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an acute episode without any long-term disability.  Regardless of the type of 

treatment, 80 to 90 percent of the patients with acute back pain recovered within 12 

weeks.21,22  This number reflects only those patients who returned to work and 

stopped seeking medical treatment.  In terms of pain, less than 50 percent of the 

patients with acute back pain were free from pain after one month.23,24,25  After three 

months, more than 40 percent were likely to experience some discomfort due to back 

pain.26,27  More than 60 percent of the patients were likely to experience a relapse of 

pain within one year after injury,28 15 to 20 percent were likely to have at least one 

episode of moderate to severe activity limitation due to back pain,29 and 29 percent 

were likely to report poor recovery outcome.30  When low back pain patients were 

followed up for ten years after the initial injury, more than 80 percent of the patients 

reported recurrent low back pain.31  Although the majority of the patients with low 

                                                 

21 Andersson GBJ. Epidemiological features of chronic low-back pain. The Lancet 
1999;354(9178):581-589. 

22 Coste J, Delecoeuillerie G, Cohen de Lara A, J.M. LP, Paolaggi JB. Clinical course and prognostic 
factors in acute low back pain: an inception cohort study in primary care practice. British Medical 

Journal 1994;308(6928):577-580. 
23 Chavannes AW, Gubbels J, Post D, Rutten G, Thomas S. Acute low back pain: patients' perceptions 

of pain four weeks after initial diagnosis and treatment in general practice. Journal of Royal 

College of General Practice 1986;36:271-273. 
24 Cherkin DC, Deyo RA, Street JH, Barlow W. Predicting poor outcomes for back pain seen in 

primary care using patients' own criteria. Spine 1996;21:2900-2907. 
25 Von Korff M, Saunders K. The course of back pain in primary care. Ibid.:2833-2839. 
26 Ibid. 
27 Croft PR, Macfarlane GJ, Papageorgiou AC, Thomas E, Silman AJ. Outcome of low back pain in 

general practice: a prospective study. British Medical Journal 1998;316:1356-1359. 
28 Von Korff M. Studying the natural history of back pain. Ibid.1994;19(18(Suppl)):2014S-2046S. 
29 Von Korff M, Saunders K. The course of back pain in primary care. Spine 1996;21:2833-2839. 
30 Cherkin DC, Deyo RA, Street JH, Barlow W. Predicting poor outcomes for back pain seen in 

primary care using patients' own criteria. Ibid.:2900-2907. 
31 Waddell G. The back pain revolution. Kent, United Kingdom, 1998:103-117. 
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back pain returned to work within three months, a substantial number of these 

patients had persistent or intermittent pain.  Thus, low back pain is not always an 

acute disease that is cured with time and is more often a recurrent problem.   

 
The natural history of back pain includes several phases.  Von Korff has 

defined these phases based on Nachemson and Bigos’s 32 definition of acute and 

chronic pain.33   

1. Transient back pain- An episode in which back pain is present on not more 

than 90 consecutive days and does not recur over a 12-month observation 

period. 

2. Recurrent back pain- Back pain is present on less than half the days in a 12-

month period, occurring in multiple episodes over the year. 

3. Chronic back pain- Back pain is present on at least half the days in a 12-

month period in a single or in multiple episodes. 

4. Acute back pain- Back pain that is not recurrent or chronic and the onset is 

recent and sudden. 

5. First onset- This refers to an episode of back pain that has occurred for the 

first time in an individual’s lifetime. 

6. Flare-up- This is a phase in which pain is superimposed on a recurrent or 

chronic course.   

                                                 

32 Nachemson A, Bigos SJ. The low back pain. In: Cruess J, Rennie WRJ, editors, 1984. 
33 Von Korff M. Studying the natural history of back pain. British Medical Journal 

1994;19(18(Suppl)):2014S-2046S. 
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McGorry et al. used Von Korff’s classification to classify low back pain 

patients and examined the pain intensity, disability, and medication use.34  According 

to Von Korff’s criteria, 81.9 percent of the participants were classified as chronic and 

18.1 percent were classified as recurrent.  The chronic group had a significantly 

higher mean pain score than the recurrent group.  There was no significant difference 

in work disability between chronic and recurrent groups.  The chronic group also 

reported significantly higher medication use than the recurrent group.   

 
In a prospective observational cohort study, researchers examined the 

recurrence of low back pain in patients who were free of back pain three months 

after their index visit to practitioners.35  In this study, 921 patients were interviewed 

by telephone at six and 22 months after the index visit.  Between three to six months, 

the functionally disabling recurrence rates were reported to be eight to 14 percent.  

The recurrence rates were 20 to 35 percent between six and 22 months.  The authors 

reported that the likelihood of recurrence increased with the number of back pain 

episodes experienced by the patient before the index episode of pain.  Fifteen percent 

of the patients who had no previous episode of back pain and 35 percent of those 

who had greater than five lifetime episodes of low back pain had a severe recurrence.  

                                                 

34 McGorry RW, Webster BS, Snook SH, Hsiang SM. The relation between pain intensity, disability, 
and the episodic nature of chronic and recurrent low back pain. Spine 2000;25(7):834-841. 

35 Carey TS, Garrett JM, Jackman A, Hadler NM. Recurrence and care seeking after acute back pain. 
Results of a long-term follow-up study. Medical care 1999;37(2):157-164. 
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However, the overall functional status in this cohort with recurrent back pain was 

reported to be relatively good.   

 
It is difficult to conduct research on the recurrence of back pain because there 

is no standardized medical definition of back pain recurrence and there are no 

diagnostic tools available to differentiate between a true recurrence and a new 

episode.  Wasiak et al. reviewed studies that examined the recurrence of low back 

pain.36  Four types of recurrence definitions emerged from the review: recurrence of 

pain; recurrence of healthcare utilization episodes; recurrence of compensated 

disability episodes; and recurrence of WC claims.  The authors found large 

differences in the recurrence rates, mainly due to differences in the definition.  The 

highest recurrence rate (35% at six months to 82% at one year) was for “repeated 

episodes of pain” known as recurrence of pain.  Whereas, recurrence rate was lowest 

using repeated WC claims (5% during a 15 month follow-up to 14% during a six 

year follow-up).  The authors concluded that recurrence rates will vary based on the 

definition, research objective and nature of the available data. 

 
Thus, even though the prognosis for an episode of back pain is normally 

good, the likelihood of recurrence is significantly high.37  Frequent recurrence of low 

back pain leads to more suffering and has an immediate influence on direct and 

                                                 

36 Wasiak R, Pransky G, Webster BS. Methodological challenges in studying recurrence of low back 
pain. Journal of Occupational Rehabilitation 2003;13(1):21-31. 

37 Carey TS, Garrett JM, Jackman A, Hadler NM. Recurrence and care seeking after acute back pain. 
Results of a long-term follow-up study. Medical care 1999;37(2):157-164. 
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indirect costs.38  Studies that investigate the recurrence of low back pain can be used 

to understand the risk factors associated with back pain, and thereby help in 

preventing back pain.39   

 

1.2.3 Risk Factors 

Understanding the disease etiology is important for effective preventive and 

therapeutic interventions.  A review article on occupational factors associated with 

low back pain cited the following risk factors:40 

• heavy manual work; 

• lifting heavy loads especially in nurses and physical therapists; 

• jobs that require frequent lifting of objects that weigh 25 pounds or 

more; 

• workers engaged in lifting heavy objects, when the object is held 

away from the body, and bending and twisting while lifting; 

• years of employment (inverse relationship); and 

• cigarette smoking. 

 

                                                 

38 Wasiak R, Pransky G, Webster BS. Methodological challenges in studying recurrence of low back 
pain. Journal of Occupational Rehabilitation 2003;13(1):21-31. 

39 Ibid. 
40 Kelsey JL, Golden AL. Occupational and workplace factors associated with low back pain. 

Occupational Medicine 1988;3:7-16. 
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In a more recent systematic review article, Linton summarized the 

occupational psychological factors that increase the risk for back pain.41  The authors 

reported that psychological workplace factors were related to future episodes of back 

pain and back pain related disability.  Job satisfaction, monotonous work, work 

relations, work demands, stress and perceived ability to work were strongly 

associated with back pain.   

 
Researchers in Germany reported that severe back pain was less prevalent 

among adults of higher socioeconomic status.42  In a population-based cross-

sectional mail survey, educational level, vocational training, occupational class, 

household income, and health insurance were inversely associated with back pain.   

 
Researchers in the United Kingdom examined the association between low 

back pain and psychosocial factors at work, in a large population cohort of 7,669 

adults aged 18-75 years registered with two general practices.43  The study was done 

in two stages.  Stage one was a large cross-sectional population survey and stage two 

was a 12-month follow-up.  Perceived inadequacy of income, dissatisfaction with 

                                                 

41 Linton SJ. Occupational psychological factors increase the risk for back pain: a systematic review. 
Journal of Occupational Rehabilitation 2001;11(1):53-66. 

42 Latza U, Kohlmann T, Deck R, Raspe H. Influence of occupational factors on the relation between 
socioeconomic status and self-reported back pain in a population-based sample of German adults 
with back pain. Spine 2000;25(11):1390-1397. 

43 Papageorgiou AC, Macfarlane GJ, Thomas E, et al. Psychosocial factors in the workplace-do they 
predict new episodes of low back pain? Evidence from the South Manchester Back Pain Study. 
Ibid.1997;22(10):1137-1142. 
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work, and social class IV/V (unskilled manual occupations) were significantly 

associated with back pain.   

 
Using the study population and study design mentioned above, Macfarlane et 

al. examined the relationship between physical factors related to employment and a 

new episode of low back pain.44  The researchers found an increased risk of a new 

episode of low back pain in individuals whose jobs involved lifting/pulling/pushing 

objects of at least 25 pounds, or whose jobs involved prolonged periods of standing 

or walking.  The results did not reveal any association between years of exposure and 

magnitude of risk.  One of the strengths of this study was the use of a prospective 

study design.   

 
In terms of lifestyle factors, smoking is considered to be one of the risk 

factors for low back pain.  Sorensen et al. observed an association between daily 

smoking and low back pain.45  Individuals with severe low back pain smoked longer 

and heavier than those with moderate or no low back pain.46  In another study, 

researchers found a relationship between smoking level and the prevalence of low 

back pain in men and women older than 50 years.47  When controlled for occupation, 

                                                 

44 Macfarlane GJ, Thomas E, Papageorgiou AC, Croft PR, Jayson MI, Silman AJ. Employment and 
physical work activities as predictors of future low back pain. Ibid.:1143-1149. 

45 Sorensen FB, Thomsen C. Medical, social and occupational history as risk indicators for low back 
trouble in a general population. Ibid.1986;11:720-725. 

46 Frymoyer JW, Pope MH, Clements JH, Wilder DG, MacPherson B, Ashikaga T. Risk factors in low 
back pain. Journal of Bone and Joint Surgery 1983;64:213-18. 

47 Heliovaara M, Makela M, Knekt P, et al. Determinants of sciatica and low back pain. Spine 
1991;16:608-614. 
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a relationship between smoking and back pain was observed in occupations that 

require physical exertion.48  In another study, the prevalence of back pain was 10.9 

percent in individuals who smoked compared to a prevalence of 9.6 percent among 

those who never smoked (P=0.04), yielding a relative risk of 1.13.49  In the same 

study, the prevalence of back pain increased with increased levels of smoking with a 

relative risk of 1.47 for individuals who reported 50 or more pack years of smoking 

(number of years of smoking times the maximum number of cigarettes used daily).  

The association between smoking and low back pain could be due to coughing from 

smoking.  Coughing increases the internal abdominal pressure and also the 

intradiscal pressure and thus strains the spine.50  In addition to smoking, Deyo et al. 

reported obesity as a risk factor for low back pain.51  The relationship between 

obesity and low back pain can be explained by the mechanical disadvantages and 

abnormal loads on the lumbar spine due to obesity.52   

 
Svensson et al. examined the relationship between low back pain and other 

diseases as well as cardiovascular risk factors, in a random sample of 940 men.53  

                                                 

48 Boshuizen H, Verbeek J, Broersen J, Weel A. Do smokers get more back pain? Ibid.1993;18(1):35-
40. 

49 Deyo RA, Bass JE. Lifestyle and low-back pain. The influence of smoking and obesity. 
Ibid.1989;14(5):501-506. 

50 Nachemson A, Elfstrom G. Intravital dynamic pressure measurements in lumbar discs. 
Scandinavian Journal of Rehabilitation Medicine 1970;Suppl1:1-42. 

51 Deyo RA, Bass JE. Lifestyle and low-back pain. The influence of smoking and obesity. Spine 
1989;14(5):501-506. 

52 Ibid. 
53 Svensson HO, Vedin A, Wilhelmsson C. Low-back pain in relation to other diseases and 

cardiovascular risk factors. Ibid.1983;8(3):277-285. 
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Angina pectoris, calf pain, breathlessness on exertion, smoking, physical activity at 

work and during leisure time, worry and tension, fatigue at the end of a workday, and 

perception of stress were found to be correlated to low back pain in men between 40 

and 47 years of age in Sweden.54 

 
In a population-based cohort study, researchers in the United Kingdom 

identified poor general health at baseline, and psychological distress measured using 

a 12-item version of the General Health Questionnaire (GHQ) as risk factors 

associated with new episodes of low back pain, in adults aged 18-75 years with no 

low back pain at baseline.55,56 

Using the data from the Saskatchewan Health and Low Back Pain Study, 

Clemon investigated the factors associated with clinically significant low back 

pain.57  Individuals between the ages of 20 and 69 years, residing in the 

Saskatchewan province of Canada were randomly selected.  A questionnaire 

requesting information on low back pain and other health conditions was mailed to 

2,056 individuals.  A six month follow-up survey was sent to all those who 

responded to the baseline survey.  Only individuals who reported no clinically 

                                                 

54 Ibid. 
55 Croft PR, Papageorgiou AC, Ferry S, Thomas E, Jayson MI, Silman AJ. Psychologic distress and 

low back pain. Evidence from a prospective study in the general population. 
Ibid.1995;20(24):2731-2737. 

56 Croft PR, Papageorgiou AC, Thomas E, Macfarlane GJ, Silman AJ. Short-term physical risk factors 
for new episodes of low back pain. Prospective evidence from the South Manchester back pain 
study. Ibid.1999;24(15):1556-1561. 

57 Clemon G. The six-month incidence of clinically significant low back pain in the Saskatchewan 
adult population. Ibid.2002;27(16):1778-1782. 
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significant low back pain at baseline were included in this study.  Clinically 

significant low back pain was measured using the Chronic Pain Questionnaire.  After 

adjusting for age and sex, individuals who were single (OR=2.9, 95% CI 1.1-7.7), 

residing in a rural area (OR=2.0, 95% CI 1.0-4.0), with mild low back pain six 

months before the baseline survey (OR=5.8, 95% CI 1.4-25.0) and clinically 

significant neck pain (OR=3.1, 95% CI 1.3-7.2) were found to be significantly 

associated with the onset of clinically significant low back pain.   

 
Given these findings, significant changes in the way clinicians and employers 

view and deal with back pain can result in enhanced treatment and prevention.  The 

variables identified in all these studies might help healthcare providers and treatment 

decision makers to identify individuals at risk of developing long-term problems and 

thereby help in initiating early preventive interventions.  Understanding the risk 

factors associated with back pain will also provide some insight into back pain-

related disability.   

1.2.4 Practice Guidelines  

The first clinical practice guideline for low back pain in the United States was 

released in 1994 by the AHCPR.  In this section, the guideline’s recommendations 

with respect to bed rest and return to work will be discussed.  According to this 

guideline, the healthcare professionals should emphasize limited bed rest, early 

ambulation, and early return to work or activities.  The guideline also states that most 
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patients who seek attention for their back pain will improve within two weeks and 

most patients will experience significant improvement within four weeks.58 

 

Prolonged bed rest for more than four days may lead to debilitation and is not 

recommended for treating acute low back pain.  The majority of the patients with 

low back pain do not require bed rest.  Bed rest for more than two days should be 

discouraged.  According to the guideline, remaining active leads to more rapid 

recovery with less chronic disability and fewer recurrent problems.59   

 
Waddell et al. reviewed all acute back pain randomized controlled trials of 

bed rest and medical advice to stay active.60  Based on the findings from the trials, 

the authors concluded that bed rest was not an effective treatment for acute low back 

pain; furthermore, bed rest may delay recovery.  Advice to stay active and to 

continue ordinary activities results in a faster return to work, less chronic disability, 

and fewer recurrent problems.   

 

In terms of return to work, the guideline recommends that patients 

experiencing an episode of back pain should be educated about the benefits of 

                                                 

58 Agency for Health Care Policy and Research. Acute low back problems in adults. Clinical practice 
guidelines. Washington, D.C.: US Government Printing Office, 1994. 

59 Ibid. 
60 Waddell G, Feder G, Lewis M. Systematic reviews of bed rest and advice to stay active for acute 

low back pain. British Journal of General Practice 1997;47:647-652. 
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returning to work before they experience complete relief.  Working despite some 

residual discomfort poses no threat and will not harm the patient.61   

 

1.2.5 Physicians’ Practice Behavior and Adherence to Guidelines 

Evidence-based clinical practice guidelines are viewed as a mechanism for 

improving quality by reducing inappropriate variations in medical practice.62,63,64  

There is little consensus among physicians in their beliefs about the effectiveness of 

the commonly used treatments for low back pain.65  Cherkin et al. surveyed 

physicians to assess their beliefs regarding treatment efficacy for patients with low 

back pain.66  Questionnaires were mailed to a national random sample of 2,897 

physicians; 1,200 physicians responded.  Physical therapy, strict bed rest for more 

than three days, and trigger point injections were perceived by a majority of the 

physicians to be effective for patients with acute low back pain.  Physicians over 55 

years of age believed that strict bed rest was effective compared to physicians less 

than 45 years of age (83% versus 66%).  The mean number of days of bed rest 

                                                 

61 Agency for Health Care Policy and Research. Acute low back problems in adults. Clinical practice 
guidelines. Washington, D.C.: US Government Printing Office, 1994. 

62 Geyman JR. Clinical guidelines and primary care. Journal of American Board of Family Practice 
1992;5:656-657. 

63 Woolf SH. Practice guidelines: a new reality in medicine. Archives of Internal Medicine 
1990;150:1811-1818. 

64 McDonald CJ, Overhage JM. Guidelines you can follow and can trust. An ideal and an example. 
Journal of American Medical Association 1994;271:872-873. 

65 Cherkin DC, Deyo RA, Wheeler K, Ciol MA. Physician views about treating low back pain. Spine 
1995;20:1-10. 

66 Ibid. 
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recommended by the physicians was 4.5 days for acute back pain, 5.8 days for acute 

back pain with sciatica, and five days for chronic back pain.   

 
However, in 1998, Di Iorio et al. conducted a mail survey to evaluate the 

primary care physician practice patterns and adherence to acute low back pain 

guidelines.67  The questionnaires were mailed to 191 physicians and 87 physicians 

responded to the survey. Sixty-five percent of the physicians did not routinely 

recommend bed rest for their acute low back pain patients. Of those who recommend 

bed rest, only 9.2 percent routinely recommended bed rest for more than 48 hours.  

The study was based on self reported behavior, so the answers may reflect more 

socially desirable responses.   

 
Contrary to the above findings and the guideline recommendations, in 

Sweden, 31 percent of the doctors and 46 percent of the physical therapists believed 

that a decrease in pain is necessary before returning to work.68  In addition, 27 

percent of the doctors and 29 percent of the physical therapists believed that sick 

leave disability certification was a good treatment option for individuals with back 

pain.   

 

                                                 

67 Di Iorio D, Henley E, Doughty A. A survey of primary care physician practice patterns and 
adherence to acute low back problem guidelines. Archives of Family Medicine 2000;9(10):1015-
1021. 

68 Linton SJ, Vlaeyen J, Ostelo R. The back pain beliefs of health care providers: are we fear-
avoidant? Journal of Occupational Rehabilitation 2002;12(4):223-232. 
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Based on the above studies, it appears that in recent years, physicians in the 

United States encourage individuals with back pain to stay active and avoid bed rest 

as the per the AHCPR guidelines.  Therefore, strict adherence to the guidelines in 

terms of limited bed rest is likely to reduce absenteeism due to back pain in 

individuals who are employed.  This, in turn, could reduce the personal and societal 

costs associated with back pain.  In an attempt to assess the effects of physician 

practice style in managing back pain, von Korff et al. reported that the total one-year 

costs of back pain were lower among patients seen by physicians who did not 

frequently prescribe bed rest and medication (cost, $428 + $665) than among those 

seen by physicians who frequently prescribed medications and bed rest (cost, $768 + 

$1592).69  The productivity losses due to back pain were not calculated in this study.   

 

1.2.6 Healthcare Utilization 

In the United States, back pain is one of the most frequent reasons for 

hospitalization and physician visits resulting in high medical costs.70  Given the 

magnitude of the problem associated with back pain, it is important to understand the 

healthcare utilization patterns.  Researchers have tried to understand the extent, and 

type of healthcare utilization, because this may be useful in health services planning, 

                                                 

69 von Korff M, Barlow W, Cherkin DC, Deyo RA. Effects of practice style in managing back pain. 
Annals of Internal Medicine 1994;121:187-195. 

70 Deyo RA, Cherkin DC, Conrad D, Volinn E. Cost, controversy, crisis: Low back pain and the 
health of the public. Annual Review of Public Health 1991;12:141-156. 
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education of healthcare providers, and education of patients with back pain.  Visits to 

healthcare professionals, radiography, and spinal surgery represent some of the 

healthcare services utilized by back pain patients.  Back pain patients may also 

choose to treat their pain by means of bed rest or medications, either self-initiated or 

prescribed by a healthcare professional.  In this section, studies that have 

investigated the healthcare utilization patterns in individuals with back pain will be 

discussed.   

 
Hart et al. determined the frequency of physician office visits for low back 

pain patients using the National Ambulatory Medical Care Survey (NAMCS) data.71  

Data from 1980-1981, 1985, 1989-1990 were used for the analysis.  Low back pain 

cases were identified using ICD-9 codes.  Adults age 18 years and older with back 

pain were included in the study.  Low back pain was the fifth leading diagnosis for 

physician office visits in 1989-1990, with almost 15 million office visits.  Patients 

who were 25-44 years of age accounted for the largest number of back pain visits.  

More women than men visited the physician’s office for low back pain.  African-

Americans and Hispanics had the highest rates of visits per thousand persons.  Fifty 

six percent of the low back pain patients were seen by family medicine, general 

internal medicine, and osteopathic family physicians.  Back pain accounted for the 

largest caseload for neurologic surgeons (35%) followed by orthopedic surgeons 

                                                 

71 Hart LG, Deyo RA, Cherkin DC. Physician office visits for low back pain: Frequency, clinical 
evaluation and treatment patterns from a US national survey. Spine 1995;20:11-19. 
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(11%), neurologists (10%), osteopathic family physicians (5%), family physicians 

(3%), and general internists (2%).  In 29 percent of all visits, non-steroidal anti-

inflammatory drugs (NSAIDs) were prescribed, followed by muscle relaxants and 

sedative medications (20%), and narcotic analgesics (15%).  Only a small number of 

patients were admitted to the hospital after the office visit (less than 2%).  Based on 

these figures, the authors concluded that low back pain was one of the leading 

reasons for physician visits in the United States.  One of the strengths of this study 

was the use of the NAMCS database, which is a nationally representative sample of 

all office based physicians in the United States.  However, NAMCS excludes non-

office based physicians, federal physicians, and physicians in the specialties of 

anesthesiology, pathology, and radiology.  Furthermore, visits to sites such as 

government clinics, university clinics, and hospital outpatient clinics were not 

included in the study.   

 
Data from the National Health and Nutrition Examination Survey (NHANES 

II) (1976 and 1980) indicated that 84.6 percent of the individuals who reported 

having low back pain for at least two weeks visited a healthcare professional.72  The 

NHANES II survey used a probability sample representing the civilian, non-

institutionalized population of the United States, with 27,801 subjects.  The sample 

for this study included 10,404 adults, aged 25 years or older, for whom data on 

                                                 

72 Deyo RA, Tsui-WU YJ. Descriptive epidemiology of low-back care pain and its related medical 
care in the United States. Ibid.1987;12(3):264-268. 
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physical examinations were available.  In terms of source of care, 58.6 percent of the 

individuals visited general practitioners and 37 percent visited orthopedic surgeons.  

Thirty-one percent were hospitalized for back pain and 11.6 percent had undergone a 

back surgery.  A univariate analysis showed that individuals with an elementary 

grade education or less were more likely to visit general practitioners and be 

hospitalized than individuals with a college education.  Bed rest was the most 

commonly reported therapy (80.8%).  Of those who were recommended bed rest, 

about 85 percent reported that bed rest helped them.  About one third of the 

individuals with low back pain visited a chiropractor.  The use of chiropractor was 

higher among whites compared to other racial groups.  The data on utilization of 

medical services were self-reported by the respondents; therefore, the responses were 

subject to recall bias and memory lapse.  However, the authors argued that it was 

highly unlikely that recall or reporting will be systematically biased by demographic 

traits.   

 
Tacci et al. described the utilization and physician-referral patterns for new-

onset, uncomplicated low back pain from a large insurance carrier database.73  Only 

compensable low back pain claims initiated between June 1, 1995 and August 31, 

1995 were selected (n=9,117).  Of these, only indemnity (lost time) claims associated 

with medical claims were selected (n=3,214).  Using a simple random sampling, 415 

                                                 

73 Tacci JA, Webster BS, Hashemi L, Christiani DC. Clinical practices in the management of new-
onset, uncomplicated, low back workers' compensation disability claims. Journal of Occupational 

& Environmental Medicine. 1999;41(5):397-404. 
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claims were finally selected, of which 98 claims were included in the final analysis.  

The mean age of the claimants was 34 years and 72 percent of the claimants were 

males.  In terms of the care settings where medical services were first provided to the 

claimant, 39 percent were provided medical care at private offices, 28 percent at 

urgent care centers, and 25 percent at emergency departments.  After the initial care, 

70 percent of the patients went to the private office for a majority of his/her provider 

visits.  Fifty-six percent of the claimants received their initial care from the primary 

care physician.  After the initial care, 47 percent of the claimants visited the primary 

care physician for the majority of his/her clinic visits.  The mean total time duration 

of care (duration between the date of first contact with a healthcare provider and the 

date of the last clinic visit) was 65.6 days.  The mean number of total provider visits 

was 7.4 (S.D=11.1).  The mean number of visits to the chiropractor was the highest 

(mean=23; S.D. =28.7), however, of the 98 patients, only nine patients visited the 

chiropractor.  The mean number of visits to the primary care physician was 3.8 (S.D. 

=2.7).  Although the authors claimed that the demographic makeup of the sample in 

terms of age and gender was consistent with the low back pain populations reported 

in the literature, the sample size was relatively small (n=98).  In addition, all the 

cases were WC claims from a single insurance carrier. 
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Back pain surgery rates are higher in the United States than in other 

developed countries.74  The rate of back surgery in the United States was at least 40 

percent higher than the other developed countries (Denmark, England, Netherlands, 

New Zealand, Norway, Scotland, Finland, Sweden, South Australia, and Canada).  

The back surgery rate in the United States was five times more than in England and 

Scotland (1988-1989).  The researchers also found that back surgery rates increased 

almost linearly with per capita supply of orthopedic and neurosurgeons in a country.  

The differences in the healthcare systems in different countries explains the varying 

back surgery rates.   

 
Taylor et al. compared the surgical and non-surgical hospitalization rates in 

the United States.75  National Hospital Discharge Survey data from 1979 through 

1990 were analyzed.  ICD-9 codes were used to identify low back pain cases.  The 

study was restricted to individuals aged 20 years and older.  Between 1979 and 1990, 

the rate of back operations increased by 55 percent, from 102 to 158 per 100,000 

adults.  On the other hand, the non-surgical hospitalization for back pain decreased 

by 73 percent, from 402 to 150 per 100,000 adults.   

 
The individuals with back pain are oftentimes referred for an X-ray, magnetic 

resonance imaging (MRI) or a computed tomography (CT).  The AHCPR guidelines 

                                                 

74 Cherkin DC, Deyo RA, Loeser JD, Bush T, Waddell G. An international comparison of back 
surgery rates. Spine 1994;19(11):1201-1206. 

75 Taylor VM, Deyo RA, Cherkin DC, et al. Low back pain hospitalization: recent United States 
trends and regional variations. Ibid.:1207-1213. 
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recommend a conservative approach to diagnostic testing in the first month of back 

pain and recommends that lumbar spine radiography should be reserved for patients 

with symptoms and signs of serious illness, such as neurologic signs, a history of 

cancer other than skin cancer, or weight loss.76  Carey et al. in a prospective study 

examined the factors that determine the use of diagnostic tests in patients with acute 

low back pain among different practitioners.77  Patients with acute low back pain 

(n=1,580) were interviewed by telephone after the index office visit and at two, four, 

eight, 12, and 24 weeks or until complete recovery.  Forty-six percent of the patients 

had radiography and nine percent had CT or MRI.  Use of radiography was related to 

pain which began more than two weeks before the index visit, no previous episodes 

of low back pain, and visits with a chiropractor or orthopedic surgeon and 

practitioners having a solo practice.  White race, neurologic deficit at baseline, 

sciatica, poor functional status at baseline, and small group-practice size were 

associated with the use of CT or MRI.  The authors concluded that if the clinicians in 

this study had followed the current guidelines, relatively few patients would have 

received radiography.   

 
The most commonly prescribed medications for back pain are NSAIDs, 

muscle relaxants, and narcotic analgesics.  In 1990, in the United States, an estimated 

                                                 

76 Bigos SJ, Bowyer O, Braen G, Brown K, Deyo RA, Hadleman S. Acute low back pain problems in 
adults. Rockville, MD: Agency for Health Care Policy and Research, Public Health Service, U.S. 
Department of Health and Human Services, 1994. 

77 Carey TS, Garrett J, Curtis P, Darter J. Patterns of ordering diagnostic tests for patients with acute 
low back pain. Annals of Internal Medicine 1996;125:807-814. 
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$192 million were spent on medications for back pain.78  Cherkin et al. examined 

medication use by individuals with back pain in a primary care setting before and 

after an initial physician visit.79  Individuals aged 20-69 years who were visiting a 

clinic for back pain (n=219) were included in the study.  Approximately half of the 

individuals with back pain reported the use of medications for their current episode 

of back pain before their initial visit to the physician.  About 90 percent of those who 

were self-medicating reported taking NSAIDs.  Approximately 80 percent of the 

individuals were prescribed medications during the initial physician visit.  Of these, 

87 percent were prescribed NSAIDs.  The most commonly prescribed NSAIDs were 

ibuprofen (76%), aspirin (8%), and tolmetin (7%).  One third of the individuals were 

prescribed muscle relaxants.  One in eight individuals was given narcotic analgesics 

(acetaminophen with codeine or oxycodone).  Forty-one percent of the individuals 

were prescribed one drug; 34 percent two drugs; and four percent three or more 

drugs.  The number of individuals using medications decreased steadily during the 

seven weeks after the initial visit.  Although the use of NSAIDs, muscle relaxants, 

and narcotic analgesics declined steadily over the seven week period, the use of 

acetaminophen did not.  Individuals younger than 40 years of age were less likely to 

receive a prescription than individuals older than 40 years.  Cherkin et al. found that 

individuals with severe symptoms were more likely to receive muscle relaxants (41% 
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vs. 22%; p=0.014) or narcotics (24% vs. 7%; p=0.007) and less likely to receive 

NSAIDs alone (35% vs. 71%; p <0.001).  Individuals who reported pain during most 

of the day were more likely to receive a prescription for narcotics (20% vs. 4%; 

p=0.007).  Individuals who were more dysfunctional were more likely to receive 

narcotics (25% vs. 6%; p=0.003) and less likely to receive NSAIDs (43% vs. 57%; 

p=0.08).  Individuals who received NSAIDs and muscle relaxants reported better 

pain relief.  Almost all patients with low back pain in the HMO clinic were 

prescribed medications as recommended by the AHCPR guidelines.  The authors 

reported that the findings were consistent with other primary care populations.  In 

other previous studies, about 70 to 80 percent of the patients seen for low back pain 

were prescribed medications; of these patients, 60 percent received NSAIDs, one 

third received muscle relaxants, and ten percent received narcotics.80,81,82  However, 

the results of this study were limited to a single HMO primary care clinic and only to 

individuals who were seen for the first time for a new episode of back pain.83   

 
In a national survey of physicians, Cherkin et al. found that approximately 80 

percent of the physicians prescribed aspirin, acetaminophen or NSAIDs for acute 
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back pain, acute sciatica, and chronic back pain.84  Physicians also reported that they 

frequently prescribed muscle relaxants and narcotic analgesics for acute back pain 

and acute sciatica, but less often for patients with chronic back pain.  About half of 

the physicians prescribed narcotic analgesics for patients with acute pain with or 

without sciatica, where as only one-fifth of the physicians prescribed narcotic 

analgesics for patients with chronic back pain.  Less than ten percent of the 

physicians prescribed systemic corticosteroids or epidural injections for acute back 

pain with or without sciatica and chronic back pain.  Physiatrists were less likely to 

prescribe muscle relaxants for acute back pain with sciatica than other specialists.  

Physicians over 55 years of age were less likely to prescribe aspirin, acetaminophen, 

or NSAIDs than physicians less than 44 years of age.   

 
Taylor et al. estimated the prescription drug utilization for low back pain in 

the Iowa Medicaid Program.85  Individuals with an ICD-9 code for low back pain, 

less than 65 years of age and continuously enrolled in the Iowa Medicaid program 

from July 1, 1991 to June 30, 1992 were included in the study.  NSAIDs were the 

most commonly used prescription followed by narcotics and muscle relaxants.  

During the study period, one fourth of the individuals with low back pain received 

antidepressants.  NSAIDs and antidepressants accounted for 50 percent of all low 
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back pain-related prescriptions.  This accounted for 69 percent of low back pain 

related expenditures for prescription drugs.  Narcotic analgesics accounted for 32 

percent of all the low back pain-related prescriptions and accounted for 14 percent of 

low back pain-related prescription drug spending.  In the Iowa Medicaid program, 

individuals with low back pain spent on an average $163 per person per year on low 

back pain-related prescription drugs.  The results from this study should be 

interpreted in the light of some of the limitations.  The sample was limited to non-

elderly adults enrolled in the Iowa Medicaid program.   

 
In conclusion, back pain is one of the leading reasons for physician office 

visits.  About 50 percent of the back pain patients visit a family physician.  Less than 

two percent of the cases result in hospitalization.  In recent years, physicians have 

reduced recommending bed rest to back pain patients; however, when patients were 

recommended bed rest, they reported that bed rest helped them.  Compared to other 

developed countries, the United States has the highest back-surgery rates.  The 

majority of patients take medications for back pain; typically NSAIDs are the drug of 

choice.  The healthcare utilization patterns in back pain patients can be used to 

estimate the direct healthcare costs associated with back pain. 

   

1.3 Literature Review 

The literature review section is divided into five sections. In the first section, 

the prevalence of back pain and the methodological issues related to these studies 
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such as sample size, patient population, and study design will be addressed.  The 

prevalence studies conducted in the United States are discussed first followed by 

studies conducted in other countries.  In the second section, the impact of back pain 

on work absenteeism will be discussed.  This will include findings from the 

published studies in terms of number of days missed from work due to back pain, 

determinants of absenteeism due to back pain in individuals who are employed, and 

methodological issues with the studies that investigated the correlates of absenteeism 

due to back pain.  The third section discusses the theories on employee absenteeism, 

and the theoretical justification for the proposed model.  In the fourth section, the 

findings from the literature on absenteeism due to back pain supporting the proposed 

model will be presented.  Section five will present the findings from the literature on 

economic burden in terms of direct healthcare costs and indirect costs due to loss in 

productivity in individuals with back pain.   

 
The results from some of the epidemiological and cost of illness studies 

cannot be generalized due to differences in culture, healthcare system, and payment 

system between countries; however, for the purpose of this dissertation, studies 

conducted in the United States and other countries will be discussed in order to give 

a comprehensive picture.  
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1.3.1 Prevalence of Back Pain 

Prevalence is the fraction of a group of individuals possessing a clinical 

condition or outcome at a given point in time.86  Prevalence is measured by 

surveying a defined population containing individuals with and without the condition 

of interest, at a single point in time.87 Prevalence data provides information on the 

magnitude of a problem and the potential demand on resources necessary to manage 

it, thus demonstrating the burden of such a problem to the populations concerned.88  

However, period prevalence studies that estimate the cases that were present at any 

time during a specific period of time may be biased by poor recall and incomplete 

response.   

 
In the literature, the prevalence rates vary greatly, mainly due to differences 

in case definition such as what constitutes an episode of back pain.  In the United 

States, a number of studies have examined the prevalence of back pain.   
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Prevalence Studies in the United States 

Guo et al. conducted one of the most comprehensive prevalence studies of 

back pain.89  Using the 1988 National Health Interview Survey - Occupational 

Health Supplement (NHIS-OHS) data, the researchers estimated the prevalence of 

back pain, number of workdays lost during a one-year period, and occupations at risk 

for work-related back pain in the United States.  In this study, individuals who 

worked at a job or a business during the 12 months prior to the survey were defined 

as “workers.”  A worker was classified as a “back pain case” if he/she experienced 

back pain every day for a week or more during the past 12 month period.  Work-

related back pain was defined as back pain due to repeated activities at work or due 

to accident/injury at work.  The one-year period prevalence of back pain was 

reported to be 17.6 percent (SE=0.3%) among the 30,074 workers who were 

interviewed.  The prevalence of back pain was found to be higher in male workers 

than in female workers (18.2% vs. 16.9%; p<0.05).  The distribution of back pain 

cases by age between males and females was similar; most of the back pain cases 

were in the age group of 25-44 years.  In terms of race, “Aleut, Eskimo, or American 

Indian” had the highest prevalence for both males (27.8%, SE=5.9%) and females 

(21.1%, SE=4.2%).  The prevalence of back pain was higher in white employees 

than in African-American employees for both males (19.0%, SE=0.4% vs. 13.5%, 
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SE=0.9%) and females (17.5%, SE=0.4% vs. 13.4%, SE=0.9%).  The prevalence of 

work-related back pain in this sample was reported to be 8.9 percent (SE=0.2%).  

The prevalence of work-related back pain was higher in male workers than in female 

workers (10.7% vs. 6.7%, p<0.01).  The highest risk occupation among men was 

“construction laborers” (relative risk=2.1).  Among women, “nursing aides, 

orderlies, and attendants” were at high risk for work-related back pain (relative 

risk=2.8).  A total of 149.1 million workdays were lost during the one-year period.  

Although Guo et al. used a nationally representative sample of non-institutionalized 

civilians living in the United States, the results reported in the study may 

underestimate the prevalence of back pain due to the inclusion criteria.  The 

prevalence estimates of back pain in this study did not include workers who 

experienced episodes of back pain for less than a week during the 12-month study 

period.  In addition, this study did not determine the prevalence of back pain in 

individuals who were not recently employed.  Respondents self-reported back pain; 

therefore, the responses are subject to recall bias.  However, Guo et al. argued that 

back pain is a self-reported condition without any objective clinical findings, so self-

reporting of the condition should be regarded as a strength rather than a weakness.   

 
In the NHANES II, the cumulative lifetime prevalence of low back pain was 

13.8 percent.90  The NHANES II was conducted between 1976 and 1980.  Back pain 
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was defined as pain in the back on most days for at least two weeks.  The point 

prevalence of low back pain (proportion of the population with low back pain at any 

given time) was reported to be 6.8 percent.  The prevalence of low back pain 

increased after age 25 and was highest between age 55 and 64 years.  Low back pain 

was more prevalent in white men (15%) than in African-American men (7.7%).  

Back pain was more common in individuals with only an elementary school 

education (17.3%) compared to those with some college education (11.2%).  The 

point prevalence estimated in this study was lower than the prevalence estimated by 

Guo et al.91  This could be mainly due to the difference in the definition of back pain.  

In the NHANES II survey, individuals with back pain lasting two weeks or longer 

were included, whereas Guo et al. included individuals who experienced back pain 

for a week or more.   

 
In the 1987 National Medical Expenditure Survey (NMES), the prevalence of 

back pain was reported to be 22.4 percent.92  In this survey, back pain was defined as 

frequent pain during the previous three months.  The prevalence of back pain 

increased monotonically with age and presence of additional chronic conditions.  

The prevalence of back pain was reported to be 16 percent in individuals with no 

additional chronic condition, but increased to 57 percent in individuals with four or 
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more chronic conditions.  In the 18-30 years age cohort, the prevalence of back pain 

was reported to be 18 percent, but this increased to 30 percent in the 61-70 years age 

cohort.  The prevalence of back pain was reported to be higher in women than in 

men.  The prevalence of back pain was higher among non-employed individuals 

(31%) than employed individuals (19%).  The prevalence estimates in this study 

were also based on self-reports rather than actual clinical verification.  The 

prevalence estimates in this study were higher because back pain was defined as 

frequent pain during the previous three months. 

 
In 1992, researchers in the United States (North Carolina) conducted a 

telephone interview with a random sample of 4,437 adults (aged 21 years and older) 

to determine the prevalence of low back pain.93  In this study, low back pain was 

described as pain in the back, anywhere between the waist and buttocks.  In North 

Carolina, 11.5 percent of the adults experienced severe low back pain and 7.6 

percent adults had acute severe low back pain (pain lasting less than three months).  

Over a one-year period, the risk of suffering at least one episode of acute severe low 

back pain was eight percent.  The prevalence of back pain was found to be one and 

half times greater in whites than in African-Americans.  The findings of this study 

have limited generalizability because the survey was conducted in North Carolina 

residents.   
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To examine the prevalence of work-related back pain, Murphy et al. 

conducted a retrospective analysis of back pain claims data from three different 

sources: a) WC provider (1987 to 1995); b) the Washington State Department of 

Labor and Industries (1991-1995); and c) the Bureau of Labor Statistics (1992-

1995).94  The annual rates of work-related back pain were estimated based on claims 

or reports of back or spine injury.  In 1987, in the WC provider data, there were 2.7 

claims per 100 workers.  However, in 1995, the number of claims decreased to 1.8 

claims per 100 workers.  The data from the Washington State Department also 

showed a decline in the number of claims (2.3 claims per 100 workers in 1991 to 1.9 

claims per 100 workers in 1995).  Based on the Bureau of Labor Statistics data, the 

number of claims per 100 workers remained the same between 1992 and 1995 (0.7 

claims per 100 workers).  Murphy et al. concluded that during the eight year study 

period, the prevalence of occupational back pain did not increase.  In this study, the 

prevalence estimates did not include workers who failed to file a claim for back pain, 

so the estimates may underreport the prevalence of back pain.   

 
Prevalence Studies Outside the United States 

In addition to the studies done in the United States, researchers in other 

industrialized countries had also estimated the prevalence of back pain.  Researchers 

in Canada estimated the lifetime and point prevalence of low back pain in individuals 
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between 20 and 69 years of age (n=593,464).  The point prevalence was estimated 

based on the question “Do you have low back pain at the present time, that is, right 

now?”  The cumulative lifetime prevalence was estimated based on “In your lifetime, 

have you ever had low back pain?”  At the time of the survey, 28.7 percent of the 

study sample had low back pain and 84 percent reported having experienced low 

back pain during their lifetime.  The researchers did not find any gender differences 

in point or lifetime prevalence rates.   

 
In a prospective follow-up study, researchers in the United Kingdom found 

that one third of the respondents did not experience low back pain in their lifetime.95  

Lifetime back pain in this study was determined by asking “have you ever had an 

episode of low back pain that lasted for more than a day?”  Participants who 

responded positively to the question “have you had back pain in the past 12 

months?” were classified as having annual low back pain.  In this sample (n=1,455 

adults), the lifetime prevalence was 59 percent and the average annual prevalence 

was 41 percent.   

 
In a two year follow-up study, the one month prevalence of back pain ranged 

from 16-19 percent.96  In this study, 1,165 nurses were interviewed every three 

months during the two year follow-up period.  Low back pain was defined as pain in 
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an area between the 12th rib and the gluteal folds that lasted longer than a day and 

occurred other than in association with pregnancy, menstruation, or febrile illness.  

Respondents indicated the location of the pain on a diagram of human body.  During 

each interview, the nurses were asked whether they experienced low back pain in the 

past month.  Among women who reported low back pain at baseline, the prevalence 

of low back pain was found to be 40 percent at the end of three months and 39 

percent at the second follow-up.  In women who did not report low back pain at the 

baseline, the prevalence was reported to be eight percent at the end of three months 

and 11 percent at the second follow-up.  The authors concluded that the presence of 

low back pain at baseline was predictive of future pain throughout the study period.  

One of the disadvantages of this study design was the number of times the 

participants were interviewed during the two-year follow-up period.  At the end of 

the study period, only 51 percent of the cohort remained.  The analysis was restricted 

to low back pain in the last month.  The authors considered the short recall period as 

the strength of this study.  However, the results from this study cannot be generalized 

because the study was confined to nurses, who were at a higher risk for back pain.97   
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Papageorgiou et al., in a population based cross-sectional mail survey, 

estimated the one-month period prevalence of low back pain to be 39 percent.98  In 

this study 7,669 adults between 18 and 75 years of age registered with two family 

practices in Manchester, United Kingdom were surveyed.  The participants were 

asked, “Thinking over the past month, have you had any ache or pain which lasted 

for one day or longer?”  This was followed by a request to locate any such pain on a 

figure.  Of the study population, 4,501 responded (59% response rate).  In adults 

over 30 years of age, more women experienced low back pain than men (42% vs. 

35%).  The prevalence by age was unimodal, with the highest prevalence in 

individuals aged 45-59 years old. 

 
Palmer et al. compared the prevalence of low back pain using two mail 

surveys, ten years apart.99  In both mail surveys, back pain was defined as occurrence 

of pain that lasted for 24 hours or longer during the previous 12 months, in an area 

between the 12th rib and the gluteal folds.  The first survey was conducted during 

1987-88 and data were collected from 2,667 participants. In the second survey, 

conducted during 1997-98, 10,363 participants completed the questionnaire.  The 

one-year prevalence of back pain rose from 36.4 percent to 49.1 percent in the ten-
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year period.  This trend was observed across all ages, in both men and women, 

within different social classes.  Since both surveys were based on large samples 

selected in an identical manner, with wide geographical coverage and similar 

response rates, the authors claimed that it is less likely that the 12.7 percent increase 

in prevalence could have occurred by chance or bias.  The authors suggested that the 

cultural changes might have led to a greater awareness of more minor back 

symptoms and thus willingness to report them.   

 
Several studies were conducted in Norway, Denmark, and Sweden to 

determine the prevalence of low back pain.  For example, Reigo et al. investigated 

the point prevalence, and the life time prevalence of back pain in a general 

population between 20 years and 59 years of age in Sweden.100  A mail questionnaire 

was sent to a representative sample of 2,000 individuals.  The final study sample 

included 1,344 individuals.  Back pain was defined as self-reported pain in any area 

of the back.  The point prevalence of back pain (back pain during the week before 

the participants received the questionnaire) was 28 percent.  The lifetime prevalence 

(previous back pain and or pain during the week in question) was reported to be 59 

percent.  Twelve percent of the respondents were on sick leave due to back pain.  

Fifty six percent of the respondents reported having previously been on sick leave 
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due to back pain.  The authors tried to minimize the error in reporting due to recall 

bias by using a short time period.   

 
Leboeuf-Yde et al. determined the lifetime cumulative prevalence, one-year 

period prevalence, and point prevalence of low back pain in Denmark.101  The study 

was done on twins born between 1953 and 1982.  A seven-page questionnaire on 

various diseases and health-related behavior was mailed to 34,076 twins between 

March, 1994 and December, 1995.  Low back pain was measured using the 

following questions: a) Have you ever had problems with the lowest part of your 

back?; b) Have you ever had radiation of pain from your back into your legs?; c) 

How many days have you altogether had problems with the lowest part of your back 

within the last 12 months?; and d) Have you had problems with the lowest part of 

your back today?  The response rate in this study was reported to be 86 percent.  The 

lifetime prevalence of low back pain increased from seven percent (95% CI, 5-9%) 

in the 12-year old participants to 67 percent (95% CI, 63-71%) in the 41-year old 

participants.  The one-year period prevalence also showed a similar increase; seven 

percent (95% CI, 5-9%) in the 12-year old participants to 56 percent (95% CI, 53-

59%) in the 41-year old participants.  The point prevalence of low back pain 

increased from one percent (95% CI, 0-2%) in the 12-year old participants to 14 
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percent (95% CI, 11-17%) in the 41-year old participants.  The prevalence estimates 

reported in this study may not be generalizable due to the cohort effect.   

 
In another study by Leboeuf-Yde et al., the lifetime prevalence and the one-

year period prevalence of low back pain in the middle-aged general population was 

estimated.102  A questionnaire was mailed to 2,000 individuals, and had a response 

rate of 69 percent.  The one-year period prevalence of low back pain was 54 percent 

and the lifetime prevalence was 64 percent.  There was no statistically significant 

difference between men and women for both lifetime and one-year period prevalence 

estimates.  When compared with other studies conducted in Nordic countries, 

103,104,105 the authors concluded that there was reasonable consistency in prevalence 

figures between the studies.   

 
Bressler et al. reviewed the literature from 1966 to 1999 on the prevalence of 

low back pain in the elderly and found that there was an under-representation of low 

back pain prevalence studies done in elderly.106  The authors found that very few 
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studies focused on individuals over the age of 65 years.  Bressler et al. found that in 

the general community, the prevalence of low back pain among the elderly ranged 

from 12.8 percent to 49 percent.  The prevalence of low back pain in long-term care 

facilities was found to be 40 percent, whereas the prevalence of low back pain 

ranged from 23 percent to 51 percent in primary practice (clinic, HMO).  Some of 

the patient factors that could contribute to the variation in the prevalence of low back 

pain in the elderly were cognitive impairment, depression, decreased pain perception, 

altered pain perception, comorbidity, proxy reporting by other household members, 

language, refusal to participate in studies, decreased physical activity, attitude, and 

resignation to perceived effects of aging.107  In addition, the authors reported that in 

the literature there was a lack of a standardized definition for low back pain.   

 
Walker reviewed the literature on the prevalence of low back pain in adults from 

1966 to 1998.108  The point prevalence ranged from 12-33 percent; one-year 

prevalence ranged from 22-65 percent; and lifetime prevalence ranged from 11-84 

percent.109  The author listed the following limitations: 

1. inadequate definition of low back pain (75%); 

2. questionnaires were not tested adequately (71%); 

3. inadequate interview (45%); 
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4. poor responder/non-responder description (38%); 

5. inadequate examination (37%); 

6. missing response rate (21%); and 

7. recall periods were not specified adequately (20%). 

The author recommended that more age specific prevalence studies should be done 

in the future.  Low back pain should be clearly defined.  Researchers should be 

aware of the recall bias when low back pain survey results are interpreted.   

 
 

Summary of Prevalence Studies 

The review of the literature suggests that researchers have estimated 

prevalence of back pain in terms of point prevalence, period prevalence, and lifetime 

prevalence.  In the United States, the point prevalence of back pain was found to be 

6.8 percent.110  The prevalence of back pain increased with age and the presence of 

other comorbid conditions.111,112  Based on the studies conducted in the United 

States, one-year period prevalence ranged from eight percent to 22.4 percent113,114 

                                                 

110 Deyo RA, Tsui-WU YJ. Descriptive epidemiology of low-back care pain and its related medical 
care in the United States. Spine 1987;12(3):264-268. 

111 Ibid. 
112 Rizzo JA, Abbott TA, Berger ML. The labor productivity effects of chronic backache in the United 

States. Medical Care 1998;36:1471-1488. 
113 Carey TS, Evans AT, Hadler NM, Lieberman G, Kalsbeek WD, Jackman AM, et al. Acute severe 

low back pain- A population-based study of prevalence and care-seeking. Spine 1996;21(3):339-
344. 

114 Rizzo JA, Abbott TA, Berger ML. The labor productivity effects of chronic backache in the United 
States. Medical Care 1998;36:1471-1488. 



 47 

and the lifetime prevalence was found to be 13.8 percent.115  The variation in 

estimates of prevalence could be due to differences in the definition of back pain and 

differences in study population.  Furthermore, all the studies relied on self-reporting 

by the respondents without verification.  The prevalence estimates in the United 

States were lower than the prevalence estimates conducted outside the United States.  

In studies conducted outside the United States, the point prevalence was found to be 

28 percent;116,117 the cumulative lifetime prevalence ranged from 59 percent to 84 

percent;118,119,120 ,121 and one-year period prevalence ranged from 41 percent to 54 

percent.122,123  This is mainly because studies conducted in the United States were 

based on individuals who experienced back pain at least for a week.  In studies done 

elsewhere, individuals who experienced back pain during a certain period in time 

                                                 

115 Deyo RA, Tsui-WU YJ. Descriptive epidemiology of low-back care pain and its related medical 
care in the United States. Spine 1987;12(3):264-268. 

116 Cassidy JD, Carroll LJ, Cote P. The Saskatchewan health and back pain survey. The prevalence of 
low back pain and related disability in Saskatchewan adults. Ibid.1998;23(17):1860-6; discussion 
1867. 

117 Reigo T, Timpka T, Tropp H. The epidemiology of back pain in vocational age groups. 
Scandinavian Journal of Primary Health Care 1999;17:17-21. 

118 Waxman R, Tennant A, Helliwell P. A prospective follow-up study of low back pain in the 
community. Spine 2000;25(16):2085-2090. 

119 Reigo T, Timpka T, Tropp H. The epidemiology of back pain in vocational age groups. 
Scandinavian Journal of Primary Health Care 1999;17:17-21. 

120 Leboeuf-Yde C, Klougart N, Lauritzen T. How common is low back pain in the Nordic 
population? Data from a recent study on a middle-aged general Danish population and four surveys 
previously conducted in the Nordic countries. Spine 1996;21(13):1518-1525; discussion 1525-
1526. 

121 Cassidy JD, Carroll LJ, Cote P. The Saskatchewan health and back pain survey. The prevalence of 
low back pain and related disability in Saskatchewan adults. Ibid.1998;23(17):1860-6; discussion 
1867. 

122 Waxman R, Tennant A, Helliwell P. A prospective follow-up study of low back pain in the 
community. Ibid.2000;25(16):2085-2090. 

123 Leboeuf-Yde C, Klougart N, Lauritzen T. How common is low back pain in the Nordic 
population? Data from a recent study on a middle-aged general Danish population and four surveys 
previously conducted in the Nordic countries. Ibid.1996;21(13):1518-1525; discussion 1525-1526. 
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were included.  Milder and briefer episodes of back pain were included in surveys 

conducted in other countries.  For example, the cumulative lifetime prevalence in 

United States124 was estimated based on “have you ever had pain in the back on most 

days for at least two weeks?” Whereas, the studies conducted elsewhere125,126,127 

estimated the cumulative lifetime prevalence based on “have you ever had back 

pain?”  

 

1.3.2 Absenteeism or Work Loss Days Due to Back Pain 

When individuals experience health-related problems, they may choose either 

to miss work or go to work but function less effectively.  Approximately 2.8 million 

workdays are lost each year due to employee injuries and illnesses.128  In 2002, 

companies spent 15 percent of the payroll on absenteeism.129  Employers are trying 

to find ways to reduce the costs associated with absenteeism due to illness through 

wellness programs, disability management programs, paid-time-off programs, and 

reward programs.  In 2003, lower back disorders were one of the top five chronic 

                                                 

124 Deyo RA, Tsui-WU YJ. Descriptive epidemiology of low-back care pain and its related medical 
care in the United States. Ibid.1987;12(3):264-268. 

125 Cassidy JD, Carroll LJ, Cote P. The Saskatchewan health and back pain survey. The prevalence of 
low back pain and related disability in Saskatchewan adults. Ibid.1998;23(17):1860-6; discussion 
1867. 

126 Waxman R, Tennant A, Helliwell P. A prospective follow-up study of low back pain in the 
community. Ibid.2000;25(16):2085-2090. 

127 Reigo T, Timpka T, Tropp H. The epidemiology of back pain in vocational age groups. 
Scandinavian Journal of Primary Health Care 1999;17:17-21. 

128 Gale SF. Sickened by the cost of absenteeism, companies look for solutions. Workforce 
Management. www.workforce.com/archive/feature/23/51/19/index.php. Accessed on February 
4,2004 

129 Ibid. 
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causes of work place disability.130  For every one million workers, there were 5,470 

short-term disability claims for back pain.131  It is speculated that half of the 

employees who are disabled due to back pain will be absent from work for at least a 

month.132   

 
Absenteeism due to back pain imposes a huge economic burden not only to 

the employee but also to the employer and society.  Back pain is reported to be one 

of the most common reasons for sick leave.  Back pain affects approximately 80 

percent of the adult population at least once in their lifetime, and is reported to be the 

number one cause of disability.133,134  Only a small proportion of the back pain cases 

experience work loss days and disability; however, these cases contribute most to the 

economic and social burden of illness.  Numerous studies have investigated the 

impact of back pain on absenteeism.   

 
Data from the 1988 NHIS indicate that about 149 million work days were lost 

due to back pain.135  Of the 149 million workdays lost due to back pain, 101.8 

                                                 

130 National disability month: Metlife research highlights of top five workplace disabilities; lower 
back disorders top the list. MetLife. 
http://www.metlife.com/Applications/Corporate/WPS/CDA/PageGenerator/0,1674,P250~S491,00.
html. Accessed on February 3,2004 

131 Ibid. 
132 Ibid. 
133 Frymoyer JW. Back pain and sciatica. New England Journal of Medicine 1988;318:291-300. 
134 Mayer T, Gatchel R. Functional restoration for spinal disorders: The sports medicine approach. 

Philadelphia: Lea & Febiger, 1988. 
135 Guo HR, Tanaka S, Cameron LL, Seligman PJ, Behrens VJ, Ger J, et al. Back pain among workers 

in the United States: national estimates and workers at high risk. American Journal of Industrial 

Medicine 1995;28:591-602. 
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million were due to work-related back pain.  On average, 9.2 work days (SE=0.8 

days) were lost in work-related back pain cases, where as only 4.9 work days 

(SE=0.6 days) were lost among non-work-related back pain cases.  Among men, 

individuals working in the construction industry had the highest workday loss cases 

(1,765,000), and the highest number of work days lost per case was in the electronic 

computing equipment category (28.9 days).  Among women, individuals working in 

elementary and secondary school category had the highest workdays loss cases 

(760,000) and the United States Postal Service category had the highest number of 

workdays lost per case (61.5 days).  The high-risk industries were identified based on 

the industry in which the respondent worked during the study period; therefore, this 

may not always reflect the industry that might have caused the back pain. 

 
Rizzo et al. estimated the effects of chronic back pain on disability days lost 

in a nationally representative sample of working age individuals.136  Analysis was 

based on the data from the 1987 NMES.  Disability day was defined as days missed 

from work during a one-year period due to illness or injury.  Older men and 

nonwhite men were less likely to miss a day from work.  A similar relationship was 

observed in women.  Individuals who believed that doctors were less important in 

restoring their health were significantly less likely to incur a disability day.  In men, 

unionized workers and workers who received sick pay benefits were significantly 

                                                 

136 Rizzo JA, Abbott TA, Berger ML. The labor productivity effects of chronic backache in the United 
States. Medical Care 1998;36:1471-1488. 
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more likely to incur a disability day.  In male employees, there was a positive 

association between the size of the company/organization and the probability of 

incurring a disability day.  In female employees, the results were similar; however, 

having a union contract did not significantly affect the probability of incurring a 

disability day in women.  Women who smoked heavily had a greater likelihood of 

incurring a disability day.  The type of occupation and industry of occupation did not 

have a significant influence on the probability of incurring a disability day.  In men, 

with the exception of diabetes and prior heart attack, the effects of other chronic 

conditions on the probability of incurring a disability day were relatively modest.  In 

women, arthritis, heart disease and stroke markedly increased the probability of 

incurring a disability day.  The number of disability days conditional on incurring a 

disability day (conditional disability days) was also examined.  In men, there was a 

significant positive association between smoking behavior and conditional disability.  

Greater educational attainment affected the conditional disability and not the 

disability days.  Individuals with higher education incurred fewer disability days.  

The results for conditional disability were similar for women.  The results of the 

study were based on the information collected in 1987.  Disability day and 

conditional disability data were based on the individuals’ responses to illness or 

injury and not specifically due to back pain. This could have resulted in the 

overestimation of the impact of back pain on work day loss. 

 



 52 

Hurwitz et al. identified the correlates of disability due to back pain in the 

United States adult population.137  Cross-sectional analysis was performed on 84,572 

subjects 18 years of age and older from the 1989 NHIS data.  Back pain cases were 

identified using the ICD-9 codes.  Disability due to back pain was measured in two 

ways: a) whether the individual reported his/her back pain to be a cause of activity 

limitation or limitation in the ability to work; and b) whether the person was forced 

to cut down at least half a day on the things he or she usually does because of the 

back pain during the two week reference period.  In the polytomous logistic 

regression model, age, sex, race, education, marital status, employment status, non-

back morbidity, weight, and traumatic onset of the back pain were identified as 

correlates.  The prevalence of disability due to back pain vs. non-back related 

disability was relatively higher among adults who were male, nonwhite, and with 

more than one non-back related morbidity.  Individuals who were at least 35 years 

old, male, African-American, non-high school graduates, never married, 

unemployed, with weight above the 50th percentile and with traumatic onset of the 

back pain were relatively more likely to have chronic back disability.   

 
In Denmark, Muller et al. identified the risk indicators for sick listing due to 

low back pain in a general population in the age group of 30-50 years.138  The 

                                                 

137 Hurwitz EL, Morgensten H. Correlates of back problems and back-related disability in the United 
States. Journal of Clinical Epidemiology 1997;50(6):669-681. 

138 Muller CF, Monrad T, Biering-Sorensen F, et al. The influence of previous low back trouble, 
general health, and working conditions on future sick-listing because of low back trouble. A 15-
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population of the study included all inhabitants born in 1918, 1928, 1938, and 1948 

from a suburb of Copenhagen, in October, 1977.  These individuals participated in a 

general health survey between 1977 and 1978.  The Central Person Register was 

used to trace these participants in 1993 and a follow-up questionnaire was sent.  The 

participants were asked if they had been absent (sick-listed) from work because of 

low back pain in the last seven years or in the last 12 months before the follow-up, 

including the present moment.  The sample was divided into two groups, those who 

were sick-listed in the past seven years “SICK-7” (n=538) and those who were sick-

listed in the last one year “SICK-1” (n=467).  In this study, researchers looked at the 

following risk indicators: a) low back pain related factors such as age, gender, prior 

experience with low back pain, sciatic pain, reasons for low back pain, frequency of 

low back pain, examined by doctor or chiropractor, and use of analgesics; b) work-

related factors such as occupation, social group, distance to work, employer status, 

job tasks changed due to low back pain, inhibited in job tasks due to low back pain, 

take special care of back in job, job satisfaction, physical load in job, sick leave in 

general in the past year, sick leave in general in the past ten years, and sick leave due 

to previous low back pain; and c) general variables such as smoking, own evaluation 

of health in the past year, health evaluation by doctor, nervousness, colic pain, 

shortness of breath, own evaluation of physical condition, exercise in spare time and 

active in sports earlier.  Results from the logistic regression analysis showed that 

                                                                                                                                          

year follow-up study of risk indicators for self-reported sick-listing caused by low back trouble. 
Spine 1999;24(15):1562-1570. 



 54 

gender was not a significant predictor of sick listing in individuals with back pain.  

Individuals in the 30 year and 40 year age group and individuals who had prior 

experience with low back pain were at the highest risk for sick listing due to low 

back pain.  Age, sciatic pain, use of analgesics and frequency of low back pain were 

found to be significant predictors for sick listing during the year before the follow up 

(SICK-1).  Except for the sciatic pain, all the others were also found to be significant 

predictors of sick listing during the seven years before follow-up (SICK-7).  In terms 

of work-related factors, occupation, sick leave due to previous low back pain, and 

sick leave in general in the past ten years were found to be significant risk factors for 

SICK-1.  The results were the same for the SICK-7 model, except that instead of 

occupation, the social group was found to be a significant predictor.  Doctors’ 

evaluation of the health was a significant predictor for SICK-1, but for SICK-7 

nervousness, colic pain, and exercise in spare time were significant predictors.  

Individuals who experience back pain were not a homogenous group, and their 

reports and experiences of pain were not uniform.  Therefore, Muller et al. suggested 

that previous sick-listing in general or due to back pain, previous sciatic pain, and 

prior use of analgesic for back pain were good indicators of an individual’s reaction 

to back pain and discomfort.   

 
Hemingway et al. investigated the relationship between psychological work 

characteristics, employment grade, and sickness absence due to back pain among 
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office workers.139  Sickness absence due to back pain was categorized into short 

absence (less than seven days) and long absence (more than seven days).  All non-

industrialized civil servants aged 35-55 years, working in the London offices of 20 

departments were invited to participate.  Baseline information and sickness absence 

data were collected continuously from 10,308 participants between November, 1985 

and March, 1988.  There was a strong inverse association between employment 

grade and rate of absences due to back pain (P for linear trend <0.001).  The rate 

ratio for short absences among men between the lowest and highest employment 

grade was 8.21.  The employment grade was determined based on the salary.  The 

age adjusted rate ratios for the effect of low versus high control over work among the 

men was 2.22 (95% CI 1.77-2.79) for short and 1.61 (95% CI 1.01-2.58) for long 

absences due to back pain.  For short absences due to back pain among the men in 

high grades of employment, the rate ratio for control was 3.42 compared with 0.78 

for the lower grades of employment.  For the women, the corresponding rate ratios 

were 0.80 and 1.35, respectively.  Thus, the authors concluded that there was a 

strong inverse relationship between sickness absence due to back pain and 

socioeconomic status.   

 

                                                 

139 Hemingway H, Shipley MJ, Stansfeld S, Marmot M. Sickness absence from back pain, 
psychological work characteristics and employment grade among office workers. Scandinavian 

Journal of Work Environment and Health 1997;23:121-129. 
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In a large cohort of French workers (n=2,236), Tubach et al. identified the 

predictive factors for sick leave of eight days or more due to low back pain.140  These 

include past history of low back pain (OR=7.2; 95 % CI, 4.1-13), low employment 

grade (OR=4.3; 95 % CI, 1.7-11), heavy smoking (OR=5.5; 95 % CI, 2.3-13), pain 

score different from zero (OR=4.9; 95 % CI, 2.5-9.7), required bending backward or 

forward at work every day repetitively (OR=7.4; 95 % CI, 2.3-23), overall social 

integration (OR=2.0; 95 % CI, 1.3-3.3), and low social support at work (OR=3.4; 95 

% CI, 1.6-7.3).    The results from this study may not be applicable to younger 

working populations because the mean age of the subjects was 49.6 years.   

 
Absenteeism Due to Occupational Back Pain 

The studies discussed thus far in this section examined the impact of non-

work-related back pain in individuals who were employed. In the literature, 

researchers have also investigated the impact of occupational back pain (work-

related back pain) on work loss days.  Absenteeism or number of days missed from 

work is one of the several objective measures used to assess the impact of back pain 

in individuals who are employed.  However, in occupational back pain literature, 

investigators have frequently used the term disability status to investigate the impact 

of back pain.  Disability status was operationalized as work status at one-year 

                                                 

140 Tubach F, Leclerc A, Landre MF, Pietri-Taleb F. Risk factors for sick leave due to low back pain: 
a prospective study. Journal of Occupational & Environmental Medicine 2002;44(5):451-458. 
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follow-up,141 return to work within six months,142,143 disability retirement,144 return 

to work of employees with three to four months sick leave due to low back 

pain,145,146 and “did you stop working because of reasons related to your health 

condition?”147  A majority of these studies were conducted using either a WC 

provider database or an industrial insurance claims database; all these studies 

investigated the impact of occupational back pain.   

 
Crook et al. reviewed the literature to determine the prognostic indicators of 

work disability in occupational back pain.148  In individuals with occupational back 

pain, old age, female gender, and more children living at home were found to be 

deterrents for return to work.  Psychological distress and functional disabilities were 

also identified as important predictors of non-return to work.  The availability of 

modified jobs, light mobilization, referral to clinics geared to occupational injuries, 

                                                 

141 Gatchel RJ, Polantin PB, Mayer TG. The dominant role of psycho-social risk factors in the 
development of chronic low back pain disability. Spine 1995;15:2702-2709. 

142 Lancourt J, Kettelhut M. Predicting return to work for lower back pain patients receiving worker's 
compensation. Ibid.1992;17(6):629-640. 

143 Cats-Baril WL, Frymoyer JW. Identifying patients at risk of becoming disabled because of low-
back pain. The Vermont Rehabilitation Engineering Center predictive model. Ibid.1991;16:605-
607. 

144 Hagen KB, Holte HH, Kristian T, Bjerkedal T. Socioeconomic factors and disability retirement 
from back pain: a 1983-1993 population-based prospective study in Norway. 
Ibid.2000;25(19):2480-2487. 

145 van der Giezen AM, Bouter LM, Nijhuis FJN. Prediction of return-to-work of low back pain 
patients sicklisted for 3-4 months. Pain 2000;87:285-294. 

146 Volinn E, Koevering VD, Loeser JD. Back sprain in industry: the role of socioeconomic factors in 
chronicity. Spine 1991;16:542-548. 

147 Cats-Baril WL, Frymoyer JW. Demographic factors associated with the prevalence of disability in 
the general population.Spine 16(6):671-674. 

148 Crook J, Milner R, Schultz IZ, Stringer B. Determinants of occupational disability following a low 
back injury: a critical review of the literature. Journal of Occupational Rehabilitation 
2002;12(4):277-295. 
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less than 30 days from injury to treatment, and more than two years on the job were 

good predictors of faster return to work.  Previous hospitalization and previous 

episode of back pain had a negative impact on return to work.  The results on WC 

status had mixed effects on return to work; however, most of the workers who did 

not return to work had a WC claim.   

 
In addition to the findings reported by Crook et al.,149 Table 1.1 lists studies 

that examined the impact of occupational back pain on work status.   

                                                 

149 Ibid. 
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Table 1-1: Studies that Examined the Impact of Occupational Back Pain on Work Status 

 

Source Author Methodology Significant Predictors 

1.  Coste et al. 
•   Sample: nonspecific back pain <72 hours  

in primary care (n=103) 

•   Follow-up: 3 months 

•   Outcome measure: time to return to work 
 

Slower return to work: 

• Gender (male) 

• Previous chronic episode 

• Pain worse on standing and lying 

• Disability status on entry 

• Compensation status 

• Poor job satisfaction 

2.  Crook et al. 
•   Sample: injured workers not returned to 

work by 91-97 days (n=148) 

•   Follow-up: 9,15, 21 months 

•   Outcome measure: number of days until 
first day of return to work 

Higher number of days: 

• Age (older age) 

• Gender (female) 

• Positive psychological distress 

• Functional disability 

3.  Gatchel et al. 
•   Sample: new episode of low back pain <6 

weeks reported to 3 clinics (n=421) 

•   Follow-up: 12 months 

•   Outcome measure: working vs. not 
working because of injury 

Not working: 

• Gender (female) 

• Pain and disability scale 

• WC board case 
 

 
Sources:  
1. Coste J, Delecoeuillerie G, Cohen de Lara A, et al. Clinical course and prognostic factors in acute low back pain: an inception 

cohort study in primary care practice. British Medical Journal 1994; 308: 577-580 
2. Crook J, Moldofsky H, Shannon H. Determinants of disability after a work related musculoskeletal injury. Journal of 

Rheumatology 1998; 25: 1570-1577 
3. Gatchel RJ, Polantin PB, Mayer TG. The dominant role of psycho-social risk factors in the development of chronic low back 

pain disability. Spine 1995; 15: 2702-2709 
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Table 1.1 continued 

Sources:  
4. Volinn E, Koevering VD, Loeser JD. Back sprain in industry: the role of socioeconomic factors in chronicity. Spine 1991; 16: 

542-548 
5. Lancourt J, Kettelhut M. Predicting return to work for lower back pain patients receiving worker’s compensation. Spine 1992; 17: 

629-640 
6. Cats-Baril WL, Frymoyer JW. Identifying patients at risk of becoming disabled because of low-back pain. The Vermont 

Rehabilitation Engineering Center predictive model. Spine 1991; 16: 605-607 

Source Author Methodology Significant Predictors 

4.  Volinn et al. 
• Sample: industrial insurance claim for back 

sprain (n=25,095) 

• Follow-up: 4 years 

• Outcome measure: > 90 days off work 
 

> 90 days off work: 

• Age>40 years 

• Wage>$2000 

• Widowed/divorced/without children 

• Laborer/transportation 

5.  Lancourt et al. 
• Sample: patients receiving WC for low back 

pain (n=134) 

• Follow-up: 6 months 

• Outcome measure: no return to work within 
6 months 

Not likely to return to work: 

• Less than 12th grade education 

• Smoked 25 cigarettes per day 

• Prior experience with WC injury 

• Recommended for surgery 

6.  Cats-Baril et al. 
• Sample: new episode of back pain and not 

unemployed for more than 3 months (n=250) 

• Follow-up: 3 and 6 months 

• Outcome measure: return to work/disabled 

Disabled: 

• Work status at the interview & Work history 

• Occupation 

• Job satisfaction 

• Satisfaction with retirement policies  

• Perception that the injury was a source of  
compensation or not 

• Who was at fault at the injury 

• Lawyer had been contacted 

• Past hospitalization 

• Education level 
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Table 1.1 continued 

Source Author Methodology Significant Predictors 

7.  Hagen et al. 
• Sample: individuals between 20-53 yrs 

(n=1,333,556) 

• Follow-up: 1983-1993 

• Outcome measure: disability retirement 

Disability retirement: 

• Education (negative association) 

• Gender (women) 

• Age (older) 

• Socioeconomic status 

8.  Goertz et al. 
• Sample: individuals with back pain related to 

work (n=207) 

• Follow-up: 6 months 

• Outcome measure: time loss from work 

More time loss: 

• Type of company (airlines) 

• Age (older than 40 years) 

• Job difficulty (heavy/very heavy job) 

• Past history of low back symptoms 

9.  Mahmud et al. 
• Sample: WC claims for acute, uncomplicated 

disabling work-related low back pain (n=98) 

• Follow-up:12 month 

• Outcome measure: number of compensated 
days lost from work 

Longer length of disability: 

• Age (< 34 years) 

• Job difficulty (heavy physical job) 

• Multiple doctor visits 

• Referred to a specialist 

• Received opioids >7 days 

• Prescribed bed rest 

 
Sources:  

 7. Hagen KB, Holte HH, Kristian T, et al. Socioeconomic factors and disability retirement from back pain: a 1983-1993 
population-based prospective study in Norway. Spine 2000; 25: 2480-2487 

 8. Goertz MN. Prognostic indicators for acute low-back pain. Spine 1990; 15: 1307-1310 
 9. Mahmud MA, Webster BS, Courtney TK, et al. Clinical management and the duration of disability for work-related low back 

pain. Journal of Occupational & Environmental Medicine 2000; 42: 1178-1187 
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Table 1.1 continued 

 

Sources: 
 10. Pransky G, Benjamin K, Hill-Fotouhi C, et al. Work-related outcomes in occupational low back pain: a multidimensional 

analysis. Spine 2002; 27: 864-870 
 11. Infante-Rivard C, Lortie M. Prognostic factors for return to work after a first compensated episode for back pain. 

Occupational and Environmental Medicine 1996; 53: 488-494 

 

 

Source Author Methodology Significant Predictors 

10.  Pransky et al. 
• Sample: workers with low back injuries a 

year before the study (n=99) 

• Follow-up: cross sectional 

• Outcome measure: work absence of one 
week or more 

• Higher preinjury job 
ergonomic risk 

• Dissatisfaction with work 

• Accommodations for the 
injury 

• More dissatisfaction with the 
WC insurer’s response 

11.  Infante-Rivard & Lortie 
• Sample: first compensated episode of back 

pain (n=305) 

• Follow-up: time until return to work 

• Outcome measure: time until return to work 

Greater chance of returning to 
work: 

• Younger age (21-30 years) 

• <30 days from injury to Rx 

• absence of neurological signs 

• >24 months duration of 
employment 

• public industry work 

• take unscheduled breaks 
 



 

 63 

Summary of Studies that Examined Absenteeism Due to Back Pain 

A number of studies have been published in the literature that examined the 

impact of back pain on work loss days.  However, it is difficult to generalize the 

results from these studies to a non-institutionalized civilian population in the United 

States.  This is mainly due to differences in the inclusion criteria and study 

population.  Three studies were conducted in the United States using a nationally 

representative sample.150,151,152  Back pain was defined differently in all three studies.  

Guo et al. reported that 149 million work days were lost due to back pain, and about 

68 percent of which was lost due to work-related back pain.153  A greater number of 

work days were lost due to work-related back pain cases than non-work-related back 

pain cases.  The studies conducted using a nationally representative sample identified 

size of the company, age, ethnicity, union contract, sick pay benefits, gender, 

smoking status, presence of other comorbid conditions, education, marital status, and 

weight as predictors of absenteeism due to back pain.154,155  Additionally, a number 

of studies were conducted using a WC provider database.  In the WC provider 

                                                 

150 Guo HR, Tanaka S, Cameron LL, Seligman PJ, Behrens VJ, Ger J, et al. Back pain among workers 
in the United States: national estimates and workers at high risk. American Journal of Industrial 

Medicine 1995;28:591-602. 
151 Rizzo JA, Abbott TA, Berger ML. The labor productivity effects of chronic backache in the United 

States. Medical Care 1998;36:1471-1488. 
152 Hurwitz EL, Morgensten H. Correlates of back problems and back-related disability in the United 

States. Journal of Clinical Epidemiology 1997;50(6):669-681. 
153 Guo HR, Tanaka S, Cameron LL, Seligman PJ, Behrens VJ, Ger J, et al. Back pain among workers 

in the United States: national estimates and workers at high risk. American Journal of Industrial 

Medicine 1995;28:591-602. 
154 Rizzo JA, Abbott TA, Berger ML. The labor productivity effects of chronic backache in the United 

States. Medical Care 1998;36:1471-1488. 
155 Hurwitz EL, Morgensten H. Correlates of back problems and back-related disability in the United 

States. Journal of Clinical Epidemiology 1997;50(6):669-681. 
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databases, the back pain cases were work-related.  The commonly cited determinants 

of absenteeism due to occupational back pain in the literature include gender, age, 

wage, marital status, education, smoking, and 

occupation.156,157,158,159,160,161,162,163,164,165    

 
The method used to determine work loss days due to back pain varied across 

the studies.  The two predominantly used methods are employer claims records and 

self-report by patients.  The NHIS and NMES collected data on work loss days using 

self-report.  The studies that used WC provider database collected data on work loss 

days using claims.  The findings from the NHIS and NMES study were more 

generalizable; however, the reliability of self-reported data is questionable.  In the 

                                                 

156 Coste J, Delecoeuillerie G, Cohen de Lara A, J.M. LP, Paolaggi JB. Clinical course and prognostic 
factors in acute low back pain: an inception cohort study in primary care practice. British Medical 

Journal 1994;308(6928):577-580. 
157 Croft PR, Macfarlane GJ, Papageorgiou AC, Thomas E, Silman AJ. Outcome of low back pain in 

general practice: a prospective study. Ibid.1998;316:1356-1359. 
158 Gatchel RJ, Polantin PB, Mayer TG. The dominant role of psycho-social risk factors in the 
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literature, studies have reported the correlation between self-reported data and 

records-based data to range from 0.30 to 0.92.166 The wide range in the correlation 

coefficients is mainly due to the time frame and the type of absenteeism measures.  

In the recent years, the use of self-reported absenteeism data is growing and is 

considered a quick way of collecting data.  In addition, Guo et al. suggested that 

back pain is a self-reported condition without any objective clinical findings, so self-

report of the condition should be considered as a strength rather than weakness.167 

 

1.3.3 Existing Theories on Absenteeism 

In order to further understand the correlates of absenteeism due to back pain, 

an in-depth discussion on employee absenteeism and absenteeism due to 

sickness/illness is warranted.  Nicholson and Johns identified six misconceptions 

regarding absence.168  Table 1.2 lists the misconceptions and the counterarguments 

presented by Nicholson and Johns.169   

 

                                                 

166 Johns G. How often were you absent? A review of the use of self-reported absence data. Journal of 

Applied Psychology 1994;79(4):574-591. 
167 Guo HR, Tanaka S, Cameron LL, Seligman PJ, Behrens VJ, Ger J, et al. Back pain among workers 

in the United States: national estimates and workers at high risk. American Journal of Industrial 

Medicine 1995;28:591-602. 
168 Nicholson N, Johns G. The meanings of absence. In Staw BM and Cummings LL, ed. Greenwich, 

CT: Jai Press, 1982. 
169 Ibid. 
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Kristensen listed some of the factors that have been reported to be associated 

with sickness absence.170  These include: a) societal conditions such as social 

insurance schemes, economic fluctuations, and climate; b) conditions specific to a 

given workplace or organization such as personnel policy, size, and type of industry; 

c) individual’s work environment  such as physical and chemical stressors, 

qualification requirements, wage systems, and monotony of work; d) social 

conditions such as marital status, social network, and commuting distance to work; 

and e) personal conditions such as gender, age, smoking habits, personality types, 

and seniority. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                 

170 Kristensen TS. Sickness absence and work strain among Danish slaughterhouse workers: an 
analysis of absence from work regarded as coping behavior. Social Science and Medicine 
1991;32(1):15-27. 
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Table 1-2: The Misconceptions and the Counterarguments Presented by 
Nicholson and Johns 

 

Misconception Counterargument 
Absence events have the same 
meaning for all workers.  Absences 
are labeled as “unexcused,” 
“voluntary,” or “illegitimate.”   

The phenomenon of absence is unique.  
Absence means different things to 
different people at different times.   

Individual volitional processes 
underlie absence; i.e., absence is 
attributable to the desire to avoid 
work.  
 

A majority of the absence is a result of 
non-volitional reasons.  Absence should 
not be seen as a conscious and 
calculated act. 

Absence is an individual level 
phenomenon and may be predicted or 
explained through individual 
differences.   

Valid generalization about absence 
requires a socio-cultural perspective. 

Absence is a static phenomenon.  If 
this is true then, for an individual who 
may have high absence rate, the 
absence behavior may not change. 

Absence is a dynamic phenomenon, 
i.e., the occurrence of absence may 
increase or decrease. 

Absence is sometimes viewed as 
organizational behavior.  Thus 
workplace problems instead of 
personal factors may predict absence. 
 

Absence may be influenced by 
variables outside the workplace. 

Absence occurs only among blue-
collar and clerical workers.  It is 
believed that absence problems do not 
exist in white-collar workers such as 
managers and professionals.   
 

Absence occurs through out an entire 
organization. 

 

Source: Nicholson N, Johns G. The meanings of absence. In Staw BM and Cummings LL, 
ed. Greenwich, CT, Jai Press, 1982. 

 
According to Kristensen, merely presenting these factors does not provide an 

explanation of sickness absence.  Kristensen proposed the following theories on 

sickness absenteeism: 
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1. A theory of sickness absence should be holistic, incorporating factors at all 

levels. 

2. A theory of sickness absence should consider the individual as a product of 

his or her environment and at the same time, as a conscious actor who makes 

choices within a given social framework. Thus, absenteeism cannot be 

explained by using only a deterministic model. 

3. A theory of sickness absence should not regard absence from a normative 

point of view, i.e., see it as something bad that must be reduced or 

minimized.  The theory should rather deal with the functions absence serves 

for employees and attempts to uncover which type of absence is optimal, 

when seen from a health perspective.   

4. Sickness absence is not a simple function of sickness but reflects a person’s 

general subjective perception of his/her own health and the factors that 

influence it. 

5. The greater the job demands and the fewer the coping possibilities in the 

work situation, the higher the sickness absence rate.   

 
Muchinsky reviewed the literature on absenteeism to investigate the 

relationship between absenteeism and organizational, personal and attitudinal 

variables.171  The organizational factors include work unit size, task repetitiveness, 

                                                 

171 Muchinsky PM. Employee absenteeism: a review of the literature. Journal of Vocational Behavior 
1977;10:316-340. 
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and job autonomy; personal factors include personal debt, travel distance to work, 

accident frequency on the job, family size, age, education, and gender; and the 

attitudinal factors include job satisfaction, satisfaction with management, and 

satisfaction with pay and promotions.  Muchinsky found absenteeism to increase 

with the size of the work unit.  Absenteeism was less in jobs that offer greater 

autonomy.  There was a positive association between task repetitiveness and 

absenteeism.  There was a positive relationship between absenteeism and personal 

factors such as personal debt, travel distance to work, accident frequency on the job, 

family size, age, and anxiety.  Female employees were absent more than male 

employees, and education had a negative relationship with absenteeism.  All the 

attitudinal factors showed a negative relationship with absenteeism.   

 
The most commonly cited determinants of absenteeism in the literature 

include age, race, gender, length of employment with the firm, position, relationship 

with supervisors, role of ambiguity, size of work unit, work hours, salary, 

unionization, number of children, health status, and job satisfaction.172,173,174,175,176   

 

                                                 

172 Gerstenfeld A. Employee absenteeism: new insights. Business Horizons 1969:51-57. 
173 Muchinsky PM. Employee absenteeism: a review of the literature. Journal of Vocational Behavior 

1977;10:316-340. 
174 Leigh JP. Unionization and absenteeism. Applied Economics 1984;16:147-157. 
175 Brooke PP, Price JL. The determinants of employee absenteeism: an empirical test of a causal 

model. Journal of Occupational Psychology 1989;62:1-9. 
176 Marmot M, Feeney A, Shipley M, North F, Syme SL. Medically Sickness absence as a measure of 

health status and functioning: from the UK Whitehall II study. Journal of Epidemiology and 

Community Health 1995;49(2):124-130. 
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Absenteeism is often attributed to sickness.  In the literature, absenteeism due 

to sickness is sometimes referred to as “sickness absenteeism” or “sickness absence.”  

Sickness absence is important as: a measure of ill health; a measure of use of health 

services; a cause of lost productivity; and an indicator of an employee’s ability to 

cope with and maintain normal roles at work.  Absences due to illness were found to 

be positively correlated with: disability; a union contract at the job; being divorced, 

widowed, or separated; being female with small children; cigarette smoking; and job 

hazards.177  There was a negative relationship between absenteeism due to illness and 

whites, years of schooling, age, and level of employment.178   

 
Based on Nicholson and Johns’ theory on absenteeism and Kristensen’s 

theory on absenteeism due to sickness, Figure 1.1 depicts the proposed model to 

predict absenteeism due to back pain in individuals who are employed.  The model is 

based on the fundamental theory that the phenomenon of absence is unique.  All 

individuals who experience back pain may not view missing work in the same 

manner at all times.  An individual with back pain may choose to miss work 

depending on several factors and these factors may vary between individuals with 

back pain.  Often times, an individual’s perception of his/her over all health status 

due to back pain will be a significant determining factor.  Thus, the model proposed 

in this dissertation incorporates personal factors such as age, marital status, 

                                                 

177 Leigh JP. Correlates of absence from work due to illness. Human Relations 1986;39(1):81-100. 
178 Ibid. 
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education, occupation and race; employment factors such as health insurance, 

unionized work force, and sick leave; and illness-related factors such as duration of 

back pain, back pain due to injury or accident at work, other comorbid conditions, 

and overall health status due to back pain.  Figure 1.1 depicts the proposed model for 

this study.   



 

 

7
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Figure 1.1: Proposed Model to Identify the Determinants of Absenteeism due to Back Pain in Individuals Who 
Are Employed 
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1.3.4 Findings from the Literature Supporting the Proposed Model 

Based on the evidence from the literature, the relationship between each of 

the predictor variables in the proposed model (Figure 1.1) with absenteeism due to 

back pain will be presented in this section.   

 
Gender 

The literature on employee absenteeism documented that female employees 

had higher rates of absence than male employees.179  However, male employees were 

absent for longer periods of time than female employees.  Although there appears to 

be a relationship between gender and employee absenteeism, care should be taken in 

interpreting these findings.  Other variables that may influence the gender-

absenteeism relationship include age, marital status, and occupation.180  The 

literature on back pain suggests that men were more likely to miss work due to back 

pain.181,182  In WC provider databases, Mahmud et al. found that male employees 

missed more days from work due to back pain compared to female employees (24 

                                                 

179 Employee Absenteeism: A summary of research. Virginia: Educational Research Service, Inc., 
1980. 

180 Ibid. 
181 Hurwitz EL, Morgensten H. Correlates of back problems and back-related disability in the United 

States. Journal of Clinical Epidemiology 1997;50(6):669-681. 
182 Coste J, Delecoeuillerie G, Cohen de Lara A, J.M. LP, Paolaggi JB. Clinical course and prognostic 

factors in acute low back pain: an inception cohort study in primary care practice. British Medical 

Journal 1994;308(6928):577-580. 
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days vs. 12 days, p=0.091).183  Other studies reported a weak relationship between 

absenteeism and gender.184,185,186  However, two of the studies that reported a weak 

relationship between gender and absenteeism had more men than women.187,188  In 

occupational back pain research, females were less likely to return to work.189,190,191  

Therefore, gender may not have a direct effect on absenteeism due to back pain, 

instead the relationship between gender and absenteeism may be influenced by other 

variables.  Therefore, the proposed model will be tested separately in male and 

female employees. 

 
 
 
 
 
 
 
 

                                                 

183 Mahmud MA, Webster BS, Courtney TK, Matz S, Tacci JA, Christiani DC. Clinical management 
and the duration of disability for work-related low back pain. Journal of Occupational & 
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year follow-up study of risk indicators for self-reported sick-listing caused by low back trouble. 
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185 Tubach F, Leclerc A, Landre MF, Pietri-Taleb F. Risk factors for sick leave due to low back pain: 
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injury. Journal of Rheumatology 1998;25:1570-1577. 
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Age 

In the literature on employee absenteeism, age was shown to influence the 

rate of employee absence; however, the results of the studies were mixed.192  While 

some studies have indicated a steady increase in absence from younger to older 

workers, others have found a curvilinear relationship. For example, older and 

younger employees were absent more often than middle aged workers.  However, 

there was a direct relationship between age and absenteeism due to illness or 

sickness.  Hurwitz et al. found that individuals who were older than 35 years of age 

were more likely to experience chronic disability (long-term back-related activity 

limitations) (age 35-54 yrs: OR=1.23, 95% CI 1.14-1.33).193  Muller et al. found that 

individuals who were 30 years and 40 years of age were more likely to miss work 

due to back pain than individuals who were 50 years of age.194  Data from the WC 

provider indicated that patients older than 40 years of age were more likely to incur 

time loss from work than patients who were less than 40 years of age.195  In 

occupational back pain, Volinn et al. found that individuals who were 40 years and 

                                                 

192 Employee Absenteeism: A summary of research. Virginia: Educational Research Service, Inc., 
1980. 

193 Hurwitz EL, Morgensten H. Correlates of back problems and back-related disability in the United 
States. Journal of Clinical Epidemiology 1997;50(6):669-681. 
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older were more likely to miss greater than 90 days of work due to back pain.196  In 

employees with work-related back pain, compared to older workers (> 30 years), 

workers ≤ 20 years of age had a 25 percent greater chance of returning to work and 

workers between 21 and 30 years of age had a 39 percent greater chance.197  Crook et 

al. reviewed the literature on occupational back pain and concluded that older 

employees were more likely to take a longer time to return to work.198  In contrast to 

some of the studies that reported a positive association between age and disability 

due to back pain, in a study based on WC provider claims, patients younger than 34 

years of age missed more days from work than patients older than 34 years of age 

(26 vs. 17 days, P=0.091).199  Leigh also found a significant negative relationship 

between age and absenteeism due to illness.200  This is contrary to the general belief 

that as a person ages, health deteriorates, and as a result, absences due to illness are 

likely to increase.  However, Nicholson argued that as a person ages, he or she 

becomes a more responsible worker and is less likely to stay at home due to minor 

illnesses.201  In the literature there were also few studies that found no relationship 

                                                 

196 Volinn E, Koevering VD, Loeser JD. Back sprain in industry: the role of socioeconomic factors in 
chronicity. Ibid.1991;16:542-548. 
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between age and absenteeism in individuals with back pain who were employed. 

202,203,204   In Coste et al. and Tubach et al. the patients were slightly older, 46.5 years 

and 49.6 years respectively, compared to the studies that found an association 

between age and work loss days in individuals with back pain.  Rizzo et al. used a 

nationally representative sample of non-institutionalized United States civilian 

population, and found no relationship between age and absenteeism in individuals 

with back pain.205  Despite some of the studies with a negative relationship and some 

with no relationship, many investigators found a positive relationship between age 

and absenteeism.  Therefore, for this study, age will be hypothesized to have a 

positive association with absenteeism due to back pain.   

 
Marital Status 

Findings from the literature on employee absenteeism indicated that there 

was no consistent relationship between absenteeism and employees’ marital status.206  

In the literature on absenteeism due to back pain, only one study investigated the 
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association of marital status with absenteeism.207  Researchers did not find any 

association between the marital status of the individuals who were employed and 

absenteeism due to back pain (work-related and non-work-related back pain).  

However, in occupational back pain, individuals who were widows/divorcees were 

more likely to take more than 90 days off work due to back pain.208  Therefore, 

marital status may not have a direct association with absenteeism due to back pain 

but may influence the relationship between gender and absenteeism.209  Thus, marital 

status will be included in the proposed model.   

 
Education 

In the literature on employee absenteeism, the relationship between 

absenteeism and education was not consistent.210  In the back pain literature, there 

was a negative relationship between educational level and absenteeism.  Individuals 

with higher education such as some college or college graduate missed fewer days 

from work than individuals with lesser education.211  In this study, although 

educational level was associated with number of days missed from work, there was 

no association between educational level and the probability of missing work due to 
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back pain.  Hurwitz et al. found that non-high school graduates were more likely to 

miss work due to back pain than high school graduates.212  In occupational back 

pain, Lancourt et al. found that individuals with less than 12 years of education were 

less likely to return to work within six months than individuals with more than 12 

years of education.213  Thus, in individuals with back pain, there appears to be an 

association between educational level and absenteeism.  Therefore, individuals’ 

educational level will be hypothesized to have a significant negative association with 

absenteeism due to back pain.  In addition, the relationship between educational level 

and absenteeism could be confounded by the type of work i.e., the occupation.  

Individuals with less education are more likely to be employed in blue collar jobs 

than individuals with higher education. 

 
Ethnicity 

Race or ethnicity may not be directly associated with absenteeism, but the 

relationship between race and absenteeism may be influenced by occupation, marital 

status, and age.214  In the literature on employee absenteeism, non-whites were more 

likely to be absent from work than whites.215  Hurwitz et al. found that African 

American individuals were more likely to miss work due to back pain than whites or 
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other non-whites.216  Contrary to this finding, Rizzo et al. found that non-white men 

were less likely to miss work due to back pain.217  Therefore, there is conflicting 

results regarding the relationship between ethnicity and absenteeism due to back 

pain.   

 
Occupation 

There is a misconception that absenteeism occurs only among blue-collar and 

clerical workers.  It is believed that absenteeism is not a problem in white-collar 

workers such as managers and professionals.  However, Nicholson and Jones argue 

that absenteeism occurs throughout an entire organization.218  In individuals with 

back pain, Rizzo et al. did not find any association between occupation and work 

loss days due to back pain.219  However, Muller et al. found that white collar 

employees were at the lowest risk of incurring work loss days due to back pain 

followed by skilled and unskilled workers.220  Some studies assessed the 

relationship between job difficulty and absenteeism due to back pain instead of 

occupation.  Coste et al. did not find any association between job difficulty and 

                                                 

216 Hurwitz EL, Morgensten H. Correlates of back problems and back-related disability in the United 
States. Journal of Clinical Epidemiology 1997;50(6):669-681. 

217 Rizzo JA, Abbott TA, Berger ML. The labor productivity effects of chronic backache in the United 
States. Medical Care 1998;36:1471-1488. 

218 Nicholson N, Johns G. The meanings of absence. In Staw BM and Cummings LL, ed. Greenwich, 
CT: Jai Press, 1982. 

219 Rizzo JA, Abbott TA, Berger ML. The labor productivity effects of chronic backache in the United 
States. Medical Care 1998;36:1471-1488. 

220 Muller CF, Monrad T, Biering-Sorensen F, et al. The influence of previous low back trouble, 
general health, and working conditions on future sick-listing because of low back trouble. A 15-
year follow-up study of risk indicators for self-reported sick-listing caused by low back trouble. 
Spine 1999;24(15):1562-1570. 



 

 81 

absenteeism due to back pain.221  Muller et al. also did not find a significant 

association between job difficulty and absenteeism due to back pain, however, 

individuals engaged in sedentary work or work with light physical job demands had 

shorter duration of work loss days (12 days) than those with moderate (18 days) or 

heavy / very heavy (21 days) physical job demands.222  Goertz et al. found a 

significant association between time loss from work and individuals who were 

involved in heavy or very heavy jobs compared to light or moderate job 

difficulty.223  Although Nicholson argued that absenteeism can occur throughout an 

entire organization, findings from the literature on back pain indicate that 

individuals in occupations with greater job difficulty were more likely to miss work 

due to back pain.  So the results on the relationship between occupation or type of 

work and absenteeism due to back pain are mixed.   

 
Health Insurance 

In the literature on employee absenteeism, the effect of health insurance on 

absenteeism was not investigated.  None of the studies on back pain also investigated 

the role of health insurance in predicting absenteeism due to back pain.  This could 

be because most of the studies used data from the WC provider system, so health 
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insurance was not of a concern to the employees.  O’Brien reviewed the literature to 

determine the benefits of providing health insurance coverage to employees.224  It is 

speculated that health insurance may contribute to workers’ and firms’ productivity, 

as healthy workers are more productive than unhealthy workers.  Workers with 

health insurance are more likely to seek regular preventative care and treatment for 

illnesses and injuries.  Consequently, workers with health insurance may be less 

likely to miss work or miss fewer days from work when they fall ill.  O’Brien 

reported that existing studies found little evidence to suggest that workers with 

health coverage were absent less often than workers without healthcare coverage.  

The Rand Health Insurance Experiment found the effect of insurance coverage on 

work loss days was small and insignificant.  Similarly, research in human resources 

and industrial psychology does not provide any direct evidence regarding the effect 

of health insurance coverage on worker productivity.225   

 
On the other hand, health insurance has a strong influence on access to care, 

the timeliness of care, the amount and quality of care received and the health of the 

individual.  A number of economic studies have demonstrated that the health of a 

worker influences the productivity.226  Individuals in poor health or with specific 

health conditions like arthritis, depression, or other chronic conditions worked less 
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and earned less than individuals with good health.  However, in this study it is 

hypothesized that there will be no significant association between an employee’s 

health insurance coverage status and absenteeism due to back pain.   

 
Union Contract 

Evidence in the literature on employee absenteeism indicated that there was a 

positive association between employees with a union contract and employee 

absenteeism.227,228  In the literature on back pain, Rizzo et al. found that in men, 

unionized workers were more likely to incur work loss days due to back pain.229  

Leigh suggested three possible explanations for this relationship.230  First, unions 

were predominately present in hazardous industries; therefore, workers were more 

likely to get injured at work.  Second, unions were more likely to provide workers 

with sick leave benefits; as a result, union workers were more likely to miss work.  

Third, union members were likely to feel more secure with their jobs than non-union 

members and were less likely to worry that absences could result in dismissal.  Thus, 

in this study it is hypothesized that employees with a union contract will be more 

likely to miss work due to back pain than employees without a union contract.   
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1980. 

228 Leigh JP. Unionization and absenteeism. Applied Economics 1984;16:147-157. 
229 Rizzo JA, Abbott TA, Berger ML. The labor productivity effects of chronic backache in the United 
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Sick Leave Benefits 

Rizzo et al. found that workers with sick leave benefits were significantly 

more likely to incur a disability day due to back pain.231  According to Rizzo et al., 

sick pay benefits ease the financial burden associated with missing work and may be 

a signal to the employees that absenteeism due to illness is acceptable to the 

employer.  Thus, it is hypothesized that individuals who have sick leave benefits will 

be more likely to miss work due to back pain than individuals without sick leave 

benefits.   

 
Back Pain Due to Work-related Injury or Accident 

In the NHIS data, 68 percent of the work days lost due to back pain were due 

to work-related back pain cases.232  The number of days missed from work was 

higher in work-related back pain cases than non-work-related back pain cases (9.2 

days vs. 4.9 days).233  Muller et al. reported work-related back pain as a predictor of 

absenteeism due to back pain.234  The studies based on WC provider claims, which 

included only individuals who experience back pain due to injury at work, clearly 

indicated that back pain accounted for a large portion of the claims.  Back pain 

                                                 

231 Rizzo JA, Abbott TA, Berger ML. The labor productivity effects of chronic backache in the United 
States. Medical Care 1998;36:1471-1488. 

232 Guo HR, Tanaka S, Cameron LL, Seligman PJ, Behrens VJ, Ger J, et al. Back pain among workers 
in the United States: national estimates and workers at high risk. American Journal of Industrial 

Medicine 1995;28:591-602. 
233 Ibid. 
234 Muller CF, Monrad T, Biering-Sorensen F, et al. The influence of previous low back trouble, 

general health, and working conditions on future sick-listing because of low back trouble. A 15-
year follow-up study of risk indicators for self-reported sick-listing caused by low back trouble. 
Spine 1999;24(15):1562-1570. 
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accounted for 17 percent of all WC provider claims and about 30 percent of all 

claims costs.235,236  The total cost of all low back pain claims was reported to be over 

$700 million.  In the United States, more than $11 billion was paid annually for WC 

benefits for work-related back pain.237  Thus, it is hypothesized that individuals who 

experience back pain due to an injury or accident at work are more likely to miss 

work than those who have back pain as a result of a non-work-related injury.   

 
Duration of Back Pain 

Tubach et al. found that individuals with a past history of back pain were 

more likely to incur sick leave of eight days or more due to back pain.238  Past 

history of back pain was measured as more than 30 days of low back pain.  Goertz et 

al. and Muller et al. found a significant association between time away from work 

and prior history of back pain in occupational back pain patients.239,240  Therefore, 

the duration of back pain is included in the model.   

 

 

                                                 

235 Hashemi L, Webster BS, Clancy EA, et al. Length of disability and cost of worker's compensation 
low back pain claims. Journal of Occupational & Environmental Medicine. 1997;39(10):937-945. 

236 Webster BS, Snook SH. The cost of 1989 workers' compensation low back pain claims. Spine 
1994;19(10):1111-1115; discussion 1116. 
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Overall Health Status due to Back Pain 

In the literature on employee absenteeism, health status was one of the most 

commonly cited predictors of absenteeism.241  None of the studies on back pain 

assessed the role of health status due to back pain on absenteeism.  Therefore, in this 

study it is hypothesized that individuals’ perception of their health status due to back 

pain will have an effect on their decision to miss days from work due to back pain.   

 
Other Comorbid Conditions 

Hurwitz et al. and Rizzo et al. reported an association between comorbidity 

and work loss days due to back pain.242,243  Hurwitz et al. found that individuals who 

reported experiencing more than one condition other than back pain missed at least 

one back-related restricted activity in a two-week period.  Rizzo et al. found that in 

men, individuals with diabetes and prior heart attack were more likely to miss work 

due to back pain than individuals with other conditions such as arthritis, rheumatism, 

high blood pressure, stroke, hardening of the arteries and heart disease.  On the other 

hand, in women, arthritis, heart disease and stroke significantly increased the 

probability of missing work due to back pain.244  Therefore, it is hypothesized that 
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there will be positive association between the presence of other comorbid conditions 

and absenteeism due to back pain.   

 

1.3.5 Economic Burden Imposed by Back Pain 

The economic burden imposed by a disease is estimated by conducting cost 

of illness studies.  Back pain imposes a heavy burden on the national economies of 

industrialized nations.  Work disability or absenteeism due to occupational back pain 

is an occupational and public health problem associated with significant indirect 

costs.  Although the indirect costs of back pain are very high, the direct healthcare 

costs due to back pain cannot be ignored.  In this section, findings from the literature 

on the economic burden imposed by back pain will be presented followed by a 

summary.   

 
Direct Healthcare and Indirect Costs of Back Pain 

According to a recent study, the total healthcare expenditures in back pain 

patients were $90.7 billion in 1998.  Inpatient care accounted for the largest 

proportion of total expenditures ($27.9 billion), followed by office-based visits 

($23.6 billion).245  Luo et al. used data from the 1998 MEPS to estimate the total 

healthcare expenditures and per-capita expenditures among individuals with back 

pain.  The total incremental expenditure attributable to back pain was approximately 

                                                 

245 Luo X, Pietrobon R, Sun S, Gordon LG, Lolyd H. Estimates and patterns of direct health care 
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$26.3 billion.  On average, individuals with back pain incurred healthcare 

expenditures about 60 percent higher than individuals without back pain ($3,498 vs. 

$2,178).  Among individuals with back pain, the top 25 percent of the most 

expensive individuals accounted for more than 75 percent of the health care service 

expenditures.   

 
Williams et al. determined the relative costs of healthcare services and 

indemnity at different phases of work disability in individuals with low back pain.246  

The data were extracted from the Detailed Claim Information (DCI) database 

monitored and maintained by the National Council on Compensation Insurance 

(NCCI).  The cases were selected using ICD-9 codes for low back pain (n=520).  In 

this sample, 50 percent of the cases were work disabled for one month, 34 percent 

for two months, 25 percent for three months, 20 percent for four months, 16 percent 

for five months, and 13 percent for six months.  The total costs for indemnity and 

healthcare services were $4,286,971.  The total healthcare cost was $1,612,838.  The 

indemnity and healthcare costs were distributed disproportionately along the 

disability curve.  Approximately 80 percent of the individuals in the sample used 40 

percent of the healthcare resources in the first four months of disability.  The 

remaining 20 percent of the individuals who were disabled for longer than four 

months accounted for 60 percent of the total healthcare costs.  The top three sources 

                                                 

246 Williams DA, Feuerstein M, Durbin D, Pezzullo J. Health care and indemnity costs across the 
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of healthcare expenditures were diagnostic procedures, surgery, and physical 

therapy.  These accounted for 66 percent of the total healthcare costs.   

 
Webster et al. in 1989 estimated the costs associated with compensable low 

back pain.247  The researchers examined all the compensable claims for low back 

pain (n=119,107) as well as all other compensable claims, including occupational 

injuries and illnesses (n=731,087) initiated in 1989 from the WC provider claims 

records.  The analysis was done in July 1992, allowing at least 2 ½ years for each 

claim to settle.  Low back pain cases represented 16 percent of all claims and 33 

percent of all claims costs.  The mean cost per low back pain case was reported to be 

$8,321, twice the amount for an average WC provider claim for other non-back 

related occupational illness and injury ($4,075).  The median cost per low back pain 

case was found to be $396.  This large difference between the mean cost per case and 

median cost per case could be explained by the non-normal distribution, i.e., a few 

cases have relatively high costs.  About 25 percent of the low back pain cases 

accounted for 96 percent of the costs.  Fifty five percent of the back pain cases were 

paid medical expenses only, whereas 73.9 percent of non-back pain cases were paid 

medical expenses only, indicating that a greater percentage of disability claims were 

incurred for low back pain.  Medical costs represented approximately one-third of 

the total costs for low back pain.  Based on the results, the researchers concluded that 

                                                 

247 Webster BS, Snook SH. The cost of 1989 workers' compensation low back pain claims. 
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 90 

indemnity costs represented the greatest percentage of WC provider expenditure and 

the primary goal of low back pain management should be prevention or reduction of 

prolonged disability.   

 
Hashemi et al. examined the relationship between cost and length of 

disability (LOD) using claims data from a large insurer for individuals with low back 

pain (n=106,961).248  The sample included all compensable low back pain claims 

initiated during 1992.  The data were retrieved in September 1996.  This allowed for 

at least three years and nine months for each claim to settle.  Low back pain in 1992 

accounted for 17 percent of all WC provider claims and about 30 percent of all 

claims costs.  The total cost of all low back pain claims was reported to be over $700 

million.  The distribution of the cost for low back pain claims was found to be 

skewed (skewness=9.2).  The mean cost of a low back pain claim was 20 times 

higher than the median.  Indemnity costs accounted for 60.4 percent of the total cost 

whereas medical costs accounted for about 36 percent of the total cost.  A 

disproportionately small percentage (10%) of low back pain claims contributed to a 

large percentage of the total cost (86%).  Seventeen percent of all the low back pain 

claims had zero cost.  The distribution of LOD was also skewed (skewness=8.2).  

The average LOD was 102 days and the median was reported to be zero.  As the 

LOD increased, the percentage of medical cost decreased and the percentage of 

                                                 

248 Hashemi L, Webster BS, Clancy EA, et al. Length of disability and cost of worker's compensation 
low back pain claims. Journal of Occupational & Environmental Medicine. 1997;39(10):937-945. 



 

 91 

indemnity cost increased.  For claims with LOD of one month or less, medical costs 

contributed 79 percent of the total cost and only 16 percent was contributed by 

indemnity costs.  On the other hand, for claims with LOD of 12 months or more, 

only 29 percent of the total cost was medical costs and 67 percent for indemnity.  

The researchers found a strong association between the high cost claims and the 

length of the disability.  As a “rule of thumb,” the researchers reported that of those 

individuals who remain on disability at the end of “n” weeks, approximately 50 

percent will be off disability at the end of “6xn” weeks.  For example, in an 

organization, if 100 individuals did not return to work due to back pain after five 

weeks, then the authors suggested that 50 percent of these individuals are likely to 

return to work at the end of week 30.  This formula can be used in conjunction with 

clinical information to make a rough prediction of the proportion of individuals with 

back pain who are likely to experience prolonged disability.   

 
The findings of this study cannot be extrapolated to the general population 

because the sample included individuals with occupational back pain who were 

compensated by a WC provider.  The researchers did not have a direct count of LOD 

or information on return to work.  LOD was calculated using the following 

algorithm.  For closed cases that were not settled by a lump sum payment, the LOD 

was calculated using individual indemnity payments.  For open cases and cases that 

were settled using a lump sum payment method, the LOD was calculated using the 
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average weekly wage and total indemnity.  Thus, the authors acknowledged that 

there was a potential to overestimate or underestimate the duration of disability.   

 
It is estimated that general practitioners see 59 percent of back pain 

patients.249  In a prospective study of primary care back pain patients, Engel et al. 

examined the distribution of overall and back pain-related healthcare costs.250  Data 

were obtained from a large HMO and patients 18-75 years of age who visited a 

participating HMO primary care physician in 1989-1990 were included in the study.  

All the eligible patients completed a 30 minute baseline telephone interview within 

three to six weeks after the index visit.  All the respondents were followed for 11 

months after the telephone interview to collect cost and utilization data.  For the 

analysis, high costs were set at a total cost of > $2700 and a back pain specific cost 

of > $600.  In this study, 21 percent of the sample with total costs > $2,700 

accounted for 67 percent of the total healthcare costs for the entire sample.  

Similarly, 21 percent of patients with back pain-specific costs > $600 accounted for 

66 percent of the total back pain specific costs of care for the sample, 42 percent of 

total costs, 55 percent of primary care follow-up visits for back pain, 91 percent of 

back pain specialty visits, 100 percent back pain hospitalization, 51 percent of back 

pain radiological procedures, and 52 percent of prescription medications for pain.  
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Multivariate logistic regression analyses revealed increasing chronic pain grade, 

more persistent pain, and disc disorder/sciatica as strong independent predictors of 

high total and high back pain costs.  The authors have pointed out that findings from 

this study may not be generalizable to fee-for-service settings, since HMO 

physicians generally employ more conservative practice patterns than physicians in 

other reimbursement settings.   

 
In a managed care adult population aged 18 to 64 years, the average charge 

per patient treatment episode (PTE) or episode of care for back pain was reported to 

be $541.251  The major cost drivers in the treatment of low back pain were 

professional visits and prescription drugs.  Professional visits accounted for 26.5 

percent of the overall charges, and was reported to be $143.20 per PTE.  Prescription 

drugs accounted for 24.8 percent of the overall charges and were found to be 

$133.87 per PTE.  Of the overall charges, tests accounted for 18.6 percent of the 

charges, and were $100.48 per PTE. Of this amount, $88.53 was due to diagnostic 

imaging tests.   

 
Maniadakis et al. reported the direct healthcare cost of back pain in 1998 to 

be £1,632 million (US$2,623.38 million).252  The direct healthcare costs were 

determined based on the prevalence estimates.  Epidemiological, healthcare 

utilization and unit cost data were obtained from various sources within the United 
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Kingdom to calculate the direct healthcare costs.  The employment related costs were 

quantified in terms of production losses due to absenteeism and informal care at 

home.  In 1998, the total primary care costs for back pain was £140.6 million, of 

which £108.2 million was spent for care at surgery.  About £150 million was spent 

on physiotherapy sessions for back pain.  The total costs of osteopathy were found to 

be £172.8 million.  The costs associated with chiropractic care for back pain were 

found to be £69.1 million.  Individuals with back pain also visit acupuncturists, 

occupational therapists and other specialists.  The total costs associated with such 

services were £110.6 million.  The costs of hospital outpatient visits were reported to 

be £159.2 million and £217.7 million for inpatient care.  The costs of diagnostic tests 

such as MRI and X-rays were £84.4 million.  The total costs of prescription 

medications for back pain were £93.7 million.  Individuals with back pain often 

times take over-the-counter medications to alleviate the pain; the costs of over the 

counter medications were found to be £23.5 million.  In Great Britain, there were 

116 million work days lost due to work-related back pain.  The loss in productivity 

was found to be £3,440 million.  Of the total direct healthcare costs, 37 percent was 

related to physiotherapy and allied services, 31 percent was associated with care 

provided in hospitals, 14 percent in primary care, seven percent for medications, and 

five percent for radiology.  The authors concluded that the direct costs of back pain 

were insignificant compared to the productivity losses due to back pain.   
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Patients with back pain seek care from general practitioners, chiropractors, 

orthopedists, and others.  Nonmedical providers, particularly chiropractors account 

for a significant proportion of the direct medical costs.  Shekelle et al. estimated the 

costs of back pain care between different providers using a prospective, community-

based, observational design.253  Data from the RAND Health Insurance Experiment 

(HIE) were analyzed.  The mean total cost per episode of back pain care for a 

chiropractor visit was $281 where as to a general practitioner it was $199 (1995 

dollars).    

             
In another study, Stano et al. compared the one-year costs for back pain 

patients treated by medical physicians and chiropractors.254  In this study 2,872 

patients with acute and chronic low back pain were enrolled between December 

1994 and June 1996.  The cost of care that was provided to these patients over a one-

year period was compared between medical and chiropractor patients.  In 1995, the 

mean cost per patient who received care from a chiropractor was $214 whereas from 

a medical doctor was $123.   
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Using two year of insurance claims data, Stano and Monica examined the 

chiropractic and medical costs of low back pain in 6,183 patients.255  The data for the 

study were developed by the MEDSTAT Group.  All patients who had an ICD-9 

code for back pain with clearly identified medical or chiropractic first-contact 

providers were included in the study.  The medical provider group include medical 

or osteopathic physician in a hospital or medical facility or a physical therapist.  The 

mean cost of chiropractic care per patient was $518 as opposed to $1,020 for the 

medical provider group.   

    
In 1991, van Tudler et al. conducted a cost of illness study of back pain in the 

Netherlands.256  Direct costs primarily included hospital care, medical specialist care, 

general practice care, and paramedical care.  The data for each of these cost 

components were obtained from different sources.  The hospital care costs included 

the costs of clinical care and additional costs of treatment, examination, drugs, 

paramedical care, and operating rooms; further the hospital costs were divided into 

inpatient and outpatient costs.  The outpatient care costs were estimated by 

multiplying the total number of outpatient treatments with the mean cost of 

outpatient care.  The costs of inpatient care were estimated by multiplying the total 

days of inpatient care with the mean cost of one day of inpatient care.  In 1991, the 
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mean cost of outpatient care was US$199 and the mean cost of one day of inpatient 

care was US$401.  The extrapolated outpatient costs of back pain in 1991 was 

US$2.8 million and the extrapolated inpatient costs of back pain was US$199 

million.  Thus, the estimated total costs of hospital care were reported to be US$202 

million.  The medical specialist care costs were determined based on the cost of 

operation by medical specialists.  This was estimated by multiplying the total number 

of operations for back pain performed in 1991 in Dutch hospitals.  In 1991, the total 

medical specialist care costs were reported to be US$6.6 million.  The authors could 

not find a central register for general practice, so they used data from another report.  

According to this report, the general practice costs for musculoskeletal diseases in 

1987 amounted to 10 percent of the costs of hospitalization for musculoskeletal 

diseases.  Therefore, the researchers estimated that general practice care costs to be 

10 percent of the hospitalization care costs.  Based on these numbers, in 1991, costs 

of general practice care were estimated to be US$22 million.  Under the paramedical 

care costs, only physical therapy was taken into account.  The costs of physical 

therapy for back pain were estimated by multiplying the number of treatments with 

the valid standard tariff.  In 1991, the cost of one treatment by a physical therapist 

was US$17.41.  Therefore, the extrapolated costs of paramedical care for back pain 

in the Netherlands were US$139 million.   

The authors acknowledged that these cost estimates may not be accurate due 

to several study limitations.  In estimating the hospital care costs, mean costs of 
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outpatient and inpatient care were used.  This may not be representative for patients 

with back pain.  In estimating the costs of medical care specialists, costs of 

consultations not leading to hospital admission could not be estimated, so this may 

have led to an underestimation of the medical specialist care costs.  In addition, 

direct medical costs did not include pharmaceutical care and artificial devices, 

nursing homes, and home nursing.  Thus, the authors might have underestimated the 

direct healthcare costs for back pain, because Koopmanschap et al. reported that 

costs from all these sectors account for 25-30 percent of all direct medical costs for 

back pain.257  In this study, the authors estimated the costs of absenteeism due to 

back pain by multiplying the total number of sick days with the mean cost of one 

sick day.  The total costs of absenteeism due to back pain in the Netherlands in 1991 

were estimated to be about US$3.1 billion; this also includes privately insured 

employees.  The costs of disability were estimated by multiplying the total days of 

disability with the mean daily pension in 1991.  The total costs of disability due to 

back pain were estimated to be US$1.5 billion.  The authors stated that the total costs 

of absenteeism due to back pain may have been underestimated because they did not 

take into account people who did not earn wages, such as children, the elderly, 

housewives and the unemployed.   
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The most frequently used method to estimate indirect costs is the human 

capital approach.  According to this approach, the potential loss of productivity is 

quantified in terms of forgone earnings, assuming full productivity.258  Within the 

human capital approach, one hour of lost productivity is valued as one hour of an 

individual’s wage.  However, there is an alternate method to calculate the indirect 

costs called the friction cost method.  The friction cost method estimates the indirect 

costs by calculating the production losses caused by sick leave during a friction 

period.259  The friction period is defined as the number of days needed to restore the 

initial production level.  Hutubessy et al. compared the traditionally used human 

capital approach with the friction cost method to estimate the indirect costs of back 

pain.260  Prevalence based data from the 1991 Social Insurance Council in the 

Netherlands were used to estimate the indirect costs of back pain; back pain cases 

were identified using ICD-9 codes.  Indirect costs using the human capital approach 

were determined by multiplying the total number of sick-days due to absenteeism 

and disability by the mean costs of one sick day or by the mean disability pension 

per day.  The sick day pay and the disability pension per day were extrapolated to the 

last earned wage of the sick employee.   
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The indirect costs using the friction cost method were estimated by 

multiplying the number of sick-days due to absenteeism by income and elasticity for 

annual labor time versus labor productivity.  In this study, the friction period was 

estimated to last three months and the elasticity was 0.8 (which means that one 

month of absence from work corresponds to only 80 percent of the actual production 

losses for that month).  A sensitivity analysis was performed for both friction period 

as well as elasticity.  Based on the human capital method, the total indirect costs due 

to absenteeism were reported to be US$539 million and US$1,006 million due to 

disability.  After extrapolation, the total indirect costs of back pain amounted to 

US$4.6 billion.  The total indirect costs of back pain using the friction cost method 

were US$842 million.  The total extrapolated indirect costs of back pain using the 

friction cost method were estimated to be US$1.5 billion.  Thus this study 

demonstrates that indirect cost determined by human capital method is three times 

higher than the indirect cost determined by the friction cost method.   

 
Rizzo et al. estimated the employee-level and the national level productivity 

losses due to back pain.261  The expected number of days lost from work per year due 

to back pain was estimated based on the model predicting the probability of incurring 

a work disability day and the number of disability days lost, conditional on missing 

at least one day.  The productivity losses from work disability days were determined 
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by combining the expected number of days lost from work per year due to back pain 

with the earnings.  The losses from increased disability days were calculated as 

follows.  First, the expected change in disability days due to back pain was 

calculated as: 

PCB*E(DD|CB)-PNCB*E(DD|NCB) 

where PCB(PNCB)= the probability of incurring a disability day for individuals 

with (without) back pain; and E(DD|CB) (E(DD|NCB))= the expected numbers of 

disability days with (without) back pain.   

 
The individual estimates were then aggregated by the number of subjects 

within each cohort.  The annual loss from disability days in men was $124 and in 

women was $48.  In men, productivity losses from back pain were greatest during 

the peak earning years.  In contrast, age-specific productivity losses for women were 

bimodal, peaking in the 18-30 years and 41-50 years age cohorts.  Rizzo et al. found 

a positive relationship between educational attainment and productivity losses due to 

back pain.  In 1996, the aggregate annual productivity losses (disability days and 

decreased employment) from back pain were $28.17 billion.  The aggregate 

productivity losses were slightly higher for men ($14.65 billion) than for women 

($13.52 billion).  Although Rizzo et al. estimated the productivity losses due to back 

pain for 1996, the data used for the study was collected in 1987.  Since there is 

evidence that the incidence of back pain is increasing, the impact on labor 
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productivity may also change; thus, there is a need to assess the economic 

consequences of back pain using a more recent data.   

 
Summary of Cost of Illness Studies of Back Pain 

Very few cost of illness studies of back pain have been conducted.  Van 

Tudler et al. and Maniadakis et al. estimated the direct and indirect costs of back pain 

in the Netherlands and the United Kingdom, respectively.262,263  The studies 

conducted in the United States primarily focused on occupational back pain.264,265,266  

These studies estimated the medical and indemnity costs associated with back pain 

claims from a WC provider database.  These figures cannot be generalized to non-

work-related back pain because the number of days missed from work in 

occupational back pain cases is higher (9.2) than non-work-related back pain (4.9).267   

Even the direct medical care costs will be different in non-work-related back pain 

cases because direct medical costs varies depending on the length of disability in 

work-related back pain cases.268  In a few other studies, the sampling frame was 

                                                 

262 van Tudler MW, Koes BW, Bouter LM. A cost of illness study of back pain in the Netherlands. 
Pain 1995;62:233-240. 

263 Maniadakis N, Gray A. The economic burden of back pain in the UK. Ibid.2000;84:95-103. 
264 Williams DA, Feuerstein M, Durbin D, Pezzullo J. Health care and indemnity costs across the 

natural history of disability in occupational low back pain. Spine 1998;23(21):2329-2336. 
265 Webster BS, Snook SH. The cost of 1989 workers' compensation low back pain claims. 

Ibid.1994;19(10):1111-1115; discussion 1116. 
266 Hashemi L, Webster BS, Clancy EA, et al. Length of disability and cost of worker's compensation 

low back pain claims. Journal of Occupational & Environmental Medicine. 1997;39(10):937-945. 
267 Guo HR, Tanaka S, Cameron LL, Seligman PJ, Behrens VJ, Ger J, et al. Back pain among workers 

in the United States: national estimates and workers at high risk. American Journal of Industrial 

Medicine 1995;28:591-602. 
268 Hashemi L, Webster BS, Clancy EA, et al. Length of disability and cost of worker's compensation 

low back pain claims. Journal of Occupational & Environmental Medicine. 1997;39(10):937-945. 
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limited to certain populations such as primary care and managed care.269,270  

Although Rizzo et al. estimated the productivity loss due to back pain using data 

collected in 1987 from a nationally representative sample;271 the productivity loss 

due to back pain may differ due to the new AHCPR guidelines released in 1994.  In 

addition, there is a need to quantify the economic burden imposed by back pain in 

the United States general population because the findings from the studies conducted 

outside the United States cannot be generalized due to environmental, economic and 

labor market differences.   

 
Additionally, the data from the American Productivity Audit indicated that 

the total productive time lost due to back pain in 2001-2002 was $19.8 billion, of 

which only $6 billion were due to absenteeism, and the remaining was due to 

employees who were at work but their productivity at work was less.272  Therefore, 

absenteeism alone is not accountable for the productivity losses in individuals with 

back pain.  However, the productivity loss due to reduced performance for 

individuals with back pain has not been addressed in the back pain literature, mainly 

due to the methodological limitations.  All the published studies have estimated the 

productivity loss due to absenteeism.   

                                                 

269 Engel CC, von Korff M, Katon WJ. Back pain in primary care: predictors of high health-care costs. 
Pain 1996;65(2-3):197-204. 

270 Monajati SD, Clements J, Cave DG. Low back pain. Managed Care Interface 1999;12(8):52-54. 
271 Rizzo JA, Abbott TA, Berger ML. The labor productivity effects of chronic backache in the United 

States. Medical Care 1998;36:1471-1488. 
272 Stewart WF, Ricci JA, Chee E, Morganstein D, Lipton R. Lost productive time and cost due to 

common pain conditions in the US workforce. Journal of the American Medical Association 
2003;290(18):2443-2454. 
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1.4 Study Rationale 

Back pain affects a large number of people each year and causes great 

discomfort and economic loss.  Previous attempts to determine the impact of back 

pain in terms of work loss days or absenteeism, productivity loss, and direct medical 

costs have left several unanswered questions.  A number of studies were conducted 

using claims records from WC provider databases to determine the prevalence of 

back pain, the length of disability days, the medical costs, and the indemnity costs 

(see section 1.3).  A few studies have also identified the determinants of work loss 

days or return to work using the claims data from the WC provider database (see 

section 1.3.2).  However, these studies generally have been restricted to specific 

patient populations and geographic locations.  The findings from studies that used 

WC provider data are more applicable to the occupational back pain population and 

have limited generalizability to the individuals with non-work-related back pain.   

 
A few empirical studies were conducted in the Netherlands, the United 

Kingdom, and the Scandinavian countries to determine the impact of back pain in 

terms of prevalence, absenteeism, productivity loss, and direct medical costs in the 

general population (see section 1.3).  However, the results from these studies cannot 

be generalized due to environmental, economic and labor market differences.   

 
In the recent past, researchers in the United States have also determined the 

prevalence, number of work loss days, productivity loss, and correlates of work loss 
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days for non-work-related back pain in the general population,273,274,275 but the 

findings were based on data collected in 1987 and thus, are outdated.   

 
Additionally, comorbidity could slow or interfere with normal recovery of 

back pain.276  Therefore, the presence of other comorbid conditions could have a 

deterministic impact on recovery in individuals with back pain.  The effect of 

comorbidity on absenteeism, and healthcare costs in individuals with back pain was 

not widely addressed in the literature.  Thus, there is a need to determine the impact 

of back pain in the United States general population controlling for comorbidity, 

using more recent data collected from a nationally representative sample.  The 

pervasive nature and significant consequences of back pain in the working 

population demand a greater understanding of this disease.   

 

1.5 Objectives 

The overall purpose of this study is to estimate the impact of back pain.  The 

specific objectives of this study are as follows: 

                                                 

273 Guo HR, Tanaka S, Cameron LL, Seligman PJ, Behrens VJ, Ger J, et al. Back pain among workers 
in the United States: national estimates and workers at high risk. American Journal of Industrial 

Medicine 1995;28:591-602. 
274 Rizzo JA, Abbott TA, Berger ML. The labor productivity effects of chronic backache in the United 

States. Medical Care 1998;36:1471-1488. 
275 Hurwitz EL, Morgensten H. Correlates of back problems and back-related disability in the United 

States. Journal of Clinical Epidemiology 1997;50(6):669-681. 
276 Nordin M, Hiebert R, Pietrek M, et al. Association of comorbidity and outcome in episodes of 

nonspecific low back pain in occupational populations. Journal of Occupational & Environmental 

Medicine 2002;44(7):677-684. 
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1. To estimate the prevalence of back pain; 

2. To identify the predictors of absenteeism in individuals who are employed 

and who experienced back pain; 

3. To estimate and compare the number of days missed from work due to work-

related and non-work-related back pain, in individuals who are employed; 

4. To estimate and compare the productivity loss due to work-related and non-

work-related back pain in individuals who are employed; 

5. To estimate and compare the direct healthcare costs due to work-related and 

non-work-related back pain;  

6. To estimate and compare the direct healthcare costs in individuals who 

missed work and those who did not miss work due to back pain; and 

7. To estimate the total cost in individuals with back pain who are employed. 

 

1.6 Hypotheses 

Based on the findings from the literature (see section 1.3.4), the following 

hypotheses were tested. 

Predictors of absenteeism in Individuals Who Experienced Back Pain 

The determinants of absenteeism in individuals who experienced back pain 

and who are employed were identified using the proposed model described in Figure 

1.1.  The following hypotheses describe the relationship of each of the independent 

variables with the dependent variable, controlling for all other variables.   
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Age 

H1 The likelihood of missing work will be positively related to age of the 

individuals who experienced back pain, controlling for all other variables.   

H2 The expected rate of absenteeism will be positively related to age of the 

individuals who experienced back pain, controlling for all other variables.   

 

Gender 

H3 The likelihood of missing work will not differ significantly between men and 

women who experienced back pain, controlling for all other variables. 

H4 The expected rate of absenteeism will not differ significantly between men and 

women who experienced back pain, controlling for all other variables. 

 

Marital status 

H5 The likelihood of missing work will not differ significantly between single and 

married individuals who experienced back pain, controlling for all other 

variables. 

H6 The expected rate of absenteeism will not differ significantly between single 

and married individuals who experienced back pain, controlling for all other 

variables. 
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Ethnicity 

H7 The likelihood of missing work will not be significantly associated with 

ethnicity in individuals who experienced back pain, controlling for all other 

variables. 

H8 The expected rate of absenteeism will not be significantly associated with 

ethnicity in individuals who experienced back pain, controlling for all other 

variables. 

 

Education 

H9 The likelihood of missing work in individuals who experience back pain will 

be negatively related with level of education, controlling for all other variables. 

H10 The expected rate of absenteeism in individuals who experienced back pain 

will be negatively related with level of education, controlling for all other 

variables. 

 

Occupation 

H11 The likelihood of missing work in individuals who experienced back pain will 

be significantly greater for individuals who work in occupations with greater 

job difficulty (blue collar) than for individuals who work in occupations with 

lesser job difficulty (white collar), controlling for all other variables. 

H12 The expected rate of absenteeism in individuals who experienced back pain 

will be significantly greater for employees who work in occupations with 
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greater job difficulty (blue collar) than for employees who work in occupations 

with lesser job difficulty (white collar), controlling for all other variables. 

 

 

Health Insurance 

H13 The likelihood of missing work will not be significantly associated with the 

health insurance status in individuals who experienced back pain, controlling 

for all other variables. 

H14 The expected rate of absenteeism will not be significantly associated with the 

health insurance status in individuals who experienced back pain, controlling 

for all other variables. 

 

Union contract 

H15 The likelihood of missing work in individuals who experienced back pain will 

be significantly greater for individuals who belong to a union contract than for 

individuals who do not belong to a union contract, controlling for all other 

variables. 

H16 The expected rate of absenteeism in individuals who experienced back pain 

will be significantly greater for individuals who belong to a union contract than 

for individuals who do not belong to a union contract, controlling for all other 

variables. 
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Sick leave benefits 

H17  The likelihood of missing work in individuals who experienced back pain will 

be significantly greater for individuals who have sick leave benefits than for 

individuals who do not have sick leave benefits, controlling for all other 

variables. 

H18 The expected rate of absenteeism in individuals who experienced back pain 

will be significantly greater for employees who have sick leave benefits than 

for employees who do not have sick leave benefits, controlling for all other 

variables. 

 

Back pain due to work-related injury or accident 

H19 The likelihood of missing work in individuals who experienced back pain will 

be significantly greater for individuals who experienced back pain due to work-

related injury or accidents than for individuals who experienced back pain 

outside work, controlling for all other variables. 

H20 The expected rate of absenteeism in individuals who experienced back pain 

will be significantly greater for individuals who experienced back pain due to 

work-related injury or accidents than for individuals who experienced back 

pain outside work, controlling for all other variables. 

Duration of back pain 

H21 The likelihood of missing work will not be significantly related to the number 

of months individuals experienced back pain, controlling for all other variables.   
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H22 The expected rate of absenteeism will not be significantly related to the number 

of months individuals experienced back pain, controlling for all other variables.   

 

Count of other conditions 

H23 The likelihood of missing work will be positively related to the number of 

other conditions reported by individuals who experienced back pain, 

controlling for all other variables.   

H24 The expected rate of absenteeism will be positively related to the number of 

other conditions reported by individuals who experienced back pain, 

controlling for all other variables.   

 

Presence of other comorbid conditions 

H25 The likelihood of missing work will be significantly greater for individuals 

who experienced back pain and who reported other comorbid conditions than 

individuals who experienced back pain but did not report other comorbid 

conditions, controlling for all other variables.   

H26 The expected rate of absenteeism will be significantly greater for individuals 

who experienced back pain and who reported other comorbid conditions than 

individuals who experienced back pain but did not report other comorbid 

conditions, controlling for all other variables.   
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Perceived overall health status due to back pain 

H27 The likelihood of missing work will be significantly greater for individuals 

with poor overall health status due to back pain than for individuals with good 

overall health status due to back pain, controlling for all other variables. 

H28 The expected rate of absenteeism will be significantly greater for individuals 

with poor overall health status due to back pain than for individuals with good 

overall health status due to back pain, controlling for all other variables. 

 
Presence of Other conditions  

H29 The likelihood of missing work will be significantly greater for individuals 

who experienced back pain and reported other conditions than individuals who 

experienced back pain but did not report other conditions, controlling for all 

other variables. 

H30 The expected rate of absenteeism will be significantly greater for individuals 

who experienced back pain and reported other conditions than individuals who 

experienced back pain but did not report other conditions, controlling for all 

other variables. 

Absenteeism due to back pain  

H31 The absenteeism days will not be significantly different between individuals 

with work-related back pain and individuals with non-work-related back pain, 

controlling for all other variables.   
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Productivity loss due to back pain  

H32  The productivity loss due to work-related back pain will be significantly 

greater than that due to non-work-related back pain.   

 
Direct healthcare costs of back pain 

H33  The annual total direct healthcare cost per patient will not significantly differ 

between individuals with work-related back pain and those with non-work-

related back pain.   

H34 The annual total direct healthcare cost per patient will not significantly differ 

between individuals who missed work due to back pain and individuals who 

did not miss work due to back pain. 
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CHAPTER 2  

MEDICAL EXPENDITURE PANEL SURVEY 

 

The Medical Expenditure Panel Survey (MEPS) will be used to examine the 

impact of back pain in individuals between the ages of 18 and 65 years.  MEPS is a 

national probability survey that provides nationally representative estimates of 

healthcare use, expenditures, sources of payment, and insurance coverage for the 

United States civilian non-institutionalized population.  MEPS is cosponsored by the 

Agency for Healthcare Research and Quality (AHRQ) and the National Center for 

Health Statistics (NCHS).   

 
Very few studies in the United States (see section 1.3) have used a nationally 

representative sample of the non-institutionalized civilian population to assess the 

impact of back pain.277,278,279  In all these studies, data collected in 1987 was 

analyzed.  Conversely, other studies conducted in the United States were primarily 

based on WC provider database (see section 1.3).  Therefore, the proposed study will 

analyze MEPS data to address some of the gaps in the literature and update some of 

                                                 

277 Rizzo JA, Abbott TA, Berger ML. The labor productivity effects of chronic backache in the United 
States. Medical Care 1998;36:1471-1488. 

278 Hurwitz EL, Morgensten H. Correlates of back problems and back-related disability in the United 
States. Journal of Clinical Epidemiology 1997;50(6):669-681. 

279 Guo HR, Tanaka S, Cameron LL, Seligman PJ, Behrens VJ, Ger J, et al. Back pain among workers 
in the United States: national estimates and workers at high risk. American Journal of Industrial 

Medicine 1995;28:591-602. 
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the findings of the prior studies; a cross-sectional analysis of individuals surveyed in 

2000 will be conducted.   

 
In this chapter, a brief overview of MEPS will be given.  This includes a 

general discussion on: a) the components of MEPS; b) the survey design and 

sampling frame; c) assigning sample weights; d) data collection; e) the data files that 

are available for public use; f) sources of healthcare expenditure data; and g) 

methods to estimate the variance in MEPS.  In the brief overview section (section 

2.1), examples will be given using the MEPS 1996 panel.  Finally, a brief description 

of the MEPS data files for the calendar year 2000 will be provided in section 2.2.   

 

2.1 Overview of MEPS 

MEPS is one of the three national probability surveys that have been 

conducted by AHRQ on healthcare financing and use of medical care in the United 

States.280  The first one was conducted in 1977 called the National Medical Care 

Expenditure Survey (NMCES /NMES-1) followed by the National Medical 

Expenditure Survey (NMES-2) in 1987.  The AHRQ began collecting data for MEPS 

in March, 1996.  MEPS is conducted annually using an overlapping panel design that 

allows researchers to collect data from each household, sampled over two calendar 

years.   

                                                 

280 Cohen J. Design and methods of the Medical Expenditure Panel Survey House Component. 
Rockville (MD): Agency for Health Care Policy and Research, 1997. 
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MEPS has four components.281  These include: 1) the Household Component 

(HC); 2) the Medical Provider Component (MPC); 3) the Insurance Component (IC); 

and 4) the Nursing Home Component (NHC).  The data from the MEPS HC such as 

demographics, income, employment, health status, and utilization can be linked to 

the MPC to identify the nature of healthcare received such as procedures, conditions, 

and charges.  This in turn can be linked to the MEPS IC to obtain information on the 

premiums, employer and employee contributions, and characteristics of health 

insurance plans.   

 
The Household Component (HC): The MEPS HC was designed to provide 

annual national estimates of healthcare utilization, healthcare expenditures, sources 

of payment, and insurance coverage for the United States civilian non-

institutionalized population.  In addition, MEPS HC also provides information 

related to health status, demographic characteristics, employment, and access to 

healthcare.  The households selected for the HC are a sub-sample of the participants 

from the National Health Interview Survey (NHIS).  The NHIS is conducted by the 

NCHS and Centers for Disease Control and Prevention (CDC) to obtain national 

estimates of healthcare utilization, health conditions, health status, insurance 

coverage, and access.  MEPS collects data at person-level and household-level.  

MEPS consists of an overlapping panel design in which a sample panel is 

                                                 

281 Ibid. 
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interviewed five times in person over 30 months to obtain annual utilization and 

expenditure data for two calendar years.  These rounds of interviews are spaced 

approximately five to six months apart.  The interview is administered through a 

computer-assisted personal interview (CAPI) mode of data collection.   

 
The Medical Provider Component (MPC): The MEPS MPC is a survey of 

the medical providers, facilities, and pharmacies identified by the household 

respondent as providers of healthcare during the study period.  The primary objective 

of the MPC is to collect data on the expenditures and sources of payment for the 

medical services provided to the individuals in the HC.  Although this information is 

collected from the household respondent, MPC supplements and validates the 

information on healthcare events reported in the HC.  This is primarily because 

household respondents are not considered to be the most reliable source of 

information on medical expenditures.  The data collected from the medical providers 

for each of the household respondents include dates of medical encounters, medical 

content of each encounter, the charges associated with each encounter, and the 

sources of payment.  The data collected from the pharmacies include date of 

prescription filled, prescription name, NDC code, charges and payments by source.  

The MPC sample includes all hospitals, hospital physicians, office based physicians, 

home health agencies, and pharmacies identified by the HC respondents.  The MPC 

is conducted through telephone interviews and mail survey.   
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The Insurance Component (IC): The MEPS IC was designed to produce 

national-level and state-level estimates of the cost of employer-sponsored coverage.  

Surveys are conducted annually via mail with 30,000 establishments to obtain 

national and state-specific estimates of the availability of health insurance at the 

workplace, the type of coverage provided by employers, and the associated costs of 

coverage.  There are four different sampling frames in the MEPS IC: 

1. A list of employers or other insurance providers identified by the MEPS HC 

respondents who reported having private health insurance at the Round 1 

interview. 

2. A Bureau of the Census list frame of private sector business establishments. 

3. Census of Governments from the Bureau of the Census. 

4. An Internal Revenue Service list of the self employed. 

The MEPS IC is an annual panel survey.  Data are collected through a prescreening 

telephone interview, mail questionnaire, and a telephone follow-up for non-

respondents.   

 
The Nursing Home Component (NHC): The MEPS NHC is a survey of 

nursing homes and persons residing in or admitted to nursing homes at any time 

during a calendar year.  The 1996 MEPS NHC sample was selected using a two-

stage stratified probability design.  In the first stage, facilities were selected; in the 

second stage, facility residents were sampled.  The NHC gathers information on the 

demographic characteristics, residence history, health and functional status, use of 
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healthcare services, use of prescription medications, and healthcare expenditures of 

nursing home residents.  Unlike the other MEPS survey components that provide 

data annually, the NHC collects data every five years.   

 
For the purposes of this study, only data collected for the HC will be 

analyzed.   

 

2.1.1 Survey Design and Sampling Frame 

MEPS is a longitudinal study that utilizes an overlapping panel design to 

collect healthcare utilization and expenditure data at the household and individual 

levels.  The data are collected for each panel by a series of five rounds of interviews 

over a two-year period.  Fig 2.1 is a diagrammatic representation of panel design for 

1996-1997.   

Figure 2.1: Overlapping Panel Design of the MEPS, 1996-1997 
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The sampling frame is a stratified multistage area probability design with 

disproportionate sampling to facilitate the selection of an oversample of ethnic 

minorities.  The sampling frame for the MEPS HC is drawn from the NHIS sample.  

The NHIS utilizes a complex sample design with three-stage sampling.  In the first 

stage, an area sample of primary sampling units (PSUs) are selected.  PSUs consist 

of one or more counties; for example, in 1995, 358 PSUs were selected for the 

NHIS.  Within PSUs, density strata are formed, generally reflecting the density of 

minority populations for single or groups of blocks or block equivalents that are 

assigned to the strata.  Within each density strata “supersegments” are formed, 

consisting of clusters of housing units.  Samples of supersegments are selected to 

collect data for the NHIS over a ten-year period.  Every year households within 

supersegments are selected for the NHIS; for example, in 1995, 42,000 households 

were selected.  Households with minorities, i.e., hispanics and blacks, are 

oversampled at rates of approximately two and 1.5 times, respectively.  MEPS HC 

uses a sub-sample of the NHIS sample.  For example, the 1996 MEPS HC panel had 

195 PSUs with 1,657 sample segments and 10,597 households.  The same rates of 

oversampling are reflected in the MEPS HC sample of households.  The 1996 MEPS 

HC sample is carried forward into 1997 and combined with the sample for the 1997 

panel.  The 1997 panel sample is a sub-sample of households responding to the 1996 

NHIS.  These two panel samples (the 1996 and 1997 panels) jointly define the 

sample base for the calendar year 1997.  Every year, the sample size of the MEPS 
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HC is increased.  In 1998, the 1996 MEPS panel was retired.  Table 2.1 describes the 

panel design for the MEPS HC, 1996-1997.   

 
The sampling unit includes all individuals living in a household who are 

related by blood, marriage, adoption, or other family association.282,283  Each 

individual in the household is categorized as “key” or “non-key,” and “in-scope” or 

“out-of-scope.”  “Key” survey participants include all civilian non-institutionalized 

individuals who resided in households that responded to the nationally representative 

NHIS sub-sample reserved for the MEPS HC.  In other words, to be considered 

“key,” an individual must have been living in the household during the most recent 

NHIS interview.  Individuals are “in-scope” if they are members of the civilian non-

institutionalized population.  Generally, in order to be included in the MEPS, at least 

one individual in the sampling unit has to be both “key” and “in-scope” for any given 

period of time during a certain round of data collection.  In addition, individuals who 

are “non-key” and “in-scope” or “out-of-scope,” and individuals who are full-time 

active-duty members of the armed forces are also eligible for data collection for the 

time period during which they are members of a family with at least one member 

who is “key” and “in-scope.”  Individuals’ eligibility for the survey may change 

                                                 

282 Cohen SB. Sample design of the 1996 Medical Expenditure Panel Survey Household Component. 
Rockville (MD): Agency for Health Care Policy and Research, 1997. 

283 Cohen SB, DiGaetano R, Goksel H. Estimation procedures in the 1996 Medical Expenditure Panel 
Survey Household Component. Rockville (MD): Agency for Health Care Policy and Research, 
1999. 
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since the NHIS interview, so the sampling enumeration takes place in each 

subsequent interview for persons in all households selected for the core survey.284   

                                                 

284 Ibid. 
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Table 2-1: Panel Design for the MEPS HC, 1996 and 1997 

Feature Calendar Year 1996 Calendar Year 1997 Calendar Year 1998 

1996 Panel (from 1995 NHIS) Round 1 Round 2 Round 3 Round 4 Round 5 Round 6 

Field Period 3/96-7/96 8/96-11/96 2/97-5/97 8/97-11/97 2/98-5/98 6/98-7/98 

Responding Households 9,500 9,000 8,800 8,500 8,300 8,100 

1997 Panel (from 1996 NHIS)   Round 1 Round 2 Round 3 Round4 

Field Period ------- ------- 3/97-7/97 8/97-11/97 2/98-5/98 8/98-11/98 

Responding Households ------- ------- 5,800 5,500 5,400 5,200 

Total Responding Households 9,500 9,000 14,600 14,000 13,700 13,300 

             Field period is the time period during which data were collected by trained professional. 
 
Source: Cohen J. Design and methods of the Medical Expenditure Panel Survey Household Component, 1997. 
Agency for Health Care Policy and Research, Rockville (MD) 
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2.1.2 Sample Weight 

The sample design includes stratification, clustering, multiple stages of 

selection and disproportionate sampling.  This complex sample design violates the 

assumptions of simple random sampling.  Due to the complex design, the data must 

be appropriately weighted to obtain unbiased national estimates for the United States 

civilian non-institutionalized population.  Sample weights are used to reflect the 

different probabilities of selection of the sample elements.  Developing sample 

weights is a multi-stage process. The sample weights are developed by taking into 

account the selection probabilities in each stratum and at each stage of sampling.285  

In addition, corrections for differential response rates within classes of the sample 

and adjustments of the sample distribution by demographic variables to known 

population distributions are carried out.286   

 
The estimation weights are derived from the estimation weights developed 

for the NHIS.287  Therefore, the sampling weights developed for MEPS reflect the 

disproportionate sampling adopted in NHIS to oversample minority populations.  

They also reflect adjustments for: 

a) Complete non-response of eligible sample units; 

                                                 

285 Lee ES, Forthofer RN, Lorimor RJ. Analyzing complex survey data. Newbury Park, California: 
Sage Publications, Inc., 1989. 

286 Ibid. 
287 Cohen SB, DiGaetano R, Goksel H. Estimation procedures in the 1996 Medical Expenditure Panel 

Survey Household Component. Rockville (MD): Agency for Health Care Policy and Research, 
1999. 
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b) Partial response of survey participants providing data for only a portion of the 

time in a calendar year during which they were eligible to respond; and 

c) Post-stratification to more accurate population totals obtained from the 

Current Population Survey (CPS).  The post-stratification variables include 

age, gender, ethnicity, census region, poverty status, and metropolitan 

statistical area (MSA) status. 

 
Since MEPS is designed to provide national estimates for both persons and families, 

two types of weights are available: person-level weights and family-level weights.   

 

2.1.3 Data Collection 

The NHIS households selected for the MEPS HC panel are contacted via 

mail or telephone prior to the first round of the MEPS interview.288  In December, 

prior to the survey year, an advance letter is mailed to the families at the address 

where the NHIS interview was conducted.  This is followed by a telephone call by an 

interviewer to confirm its arrival, verify the identity of the respondent, and inform 

about the future mailing of a study calendar and record file.  These materials are sent 

along with $5 to compensate respondents for the time and effort devoted to keeping 

records in preparation for the Round 1 interview.  An interviewer calls a second time 

                                                 

288 Cohen J. Design and methods of the Medical Expenditure Panel Survey House Component. 
Rockville (MD): Agency for Health Care Policy and Research, 1997. 
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to confirm the arrival of these materials and arranges for a convenient time to 

conduct the Round 1 interview.   

 
The survey instrument contains several items.  Some of the items are asked 

only once during the study period, whereas some items are asked repeatedly in each 

round, and some items are updated in later rounds.  Questions that are asked only 

once include basic demographic characteristics.  Core questions asked repeatedly 

include health status, health insurance coverage, employment status, disability days 

due to health problems, healthcare utilization, and healthcare expenditures.  For each 

of the medical conditions reported, data are obtained on the nature of the condition, 

characteristics of the provider, services provided, and sources and amounts of 

payments.  All the interviews are conducted in person using CAPI.  Table 2.2 

describes the reference period, field period, and mode of interview for the MEPS HC 

1996 Panel.  In Round 1, the reference period is from January 1 of the calendar year 

to the date of that interview; in Round 2, the reference period is the time from the 

date of Round 1 interview through the date of the Round 2 interview.  Each panel is 

interviewed five times over a two-year period.  Round 3 collects data from the date 

of the Round 2 interview in 1996 through the date of the Round 3 interview in 1997 

(see Figure 2.1).  Round 3 covers both calendar years; therefore, the data are 

partitioned accordingly for estimation purposes.   
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Permission forms for medical providers and sources of employment and 

private health insurance coverage are collected from the household respondents.289  

A sample of medical providers identified by MEPS respondents in the HC is 

contacted in the MPC survey, to verify and supplement information provided by the 

household respondents in the HC.  Employers and other health insurance providers 

are contacted in the survey of health insurance providers (IC), to verify analogous 

insurance information and collect other information on insurance characteristics that 

household respondents would not typically know.   

 
Finally before a MEPS HC panel is retired, valuable ancillary information is 

obtained in Round 6.290  Round 6 is usually conducted sometime during the third 

year.  For example, for the 1996 MEPS HC panel, Round 6 was after April 15, 1998.  

The Round 6 interviews are administered via telephone.  In-person interviews are 

conducted for respondents without access to a telephone or for whom a telephone 

interview is not feasible (hearing impaired or comprehension problems).   

 

                                                 

289 Ibid. 
290 Cohen SB. Sample design of the 1996 Medical Expenditure Panel Survey Household Component. 

Rockville (MD): Agency for Health Care Policy and Research, 1997. 
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Table 2-2: Panel Design Features of the MEPS HC 1996 Panel 

 

Feature 1995 1996 1997 1998 

Data 

Collection 

Preliminary 

contact 

Round 1 Round 2 Round 3 Round 4 Round 5 Round 6 

Reference 

Period 

--------  1/1/96-Date 

of Round 1 

interview 

Date of 

Round 1 

interview-

Date of 

Round 2 

interview 

Date of 

Round 2 

interview-

Date of 

Round 3 

interview 

Date of 

Round 3 

interview-

Date of 

Round 4 

interview 

Date of 

Round 4 

intervie

w-

12/31/97 

---------- 

Field 

Period 

12/95-1/96 3/96-7/96 8/96-11/96 2/97-5/97 8/97-11/97 2/98-

5/98 

6/98-7/98 

Interview 

Mode 

Mail and 

Telephone 

In-person, 

CAPI 

In-person, 

CAPI 

In-person, 

CAPI 

In-person, 

CAPI 

In-

person, 

CAPI 

Telephone 

or In-

person 

Field period is the time period during which data were collected by trained professional. 
Source: Cohen J. Design and methods of the Medical Expenditure Panel Survey House Component, 1997. 
Agency for Health Care Policy and Research, Rockville (MD). 
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2.1.4 Public Use Data Files 

The MEPS HC data are available as public use data files at 

www.meps.ahrq.gov.   A series of calendar year specific MEPS public use files are 

released annually.  Each file includes full-year information from several rounds of 

data collection, which together cover information for a calendar year.  Files are 

produced at the person level, event level, condition level, and job level.  All the 

MEPS files for a calendar year are linkable.  In the following section, each of the 

files will be described.   

 
Person-level files: Each record in the person-level files represents a person 

and includes:  

1. Demographic characteristics such as age, gender, race/ethnicity, marital 

status, educational level, family relationship, and occupation.  

2. Income variables.  

3. Employment variables such as employment status, hours worked, job 

tenure, wages, types of business, whether health insurance was offered, 

industry code, number of employees, union status, reasons for not 

working, job change status, paid vacation, paid sick leave, and pension 

plan.   

4. Health status variables such as  overall physical and mental health status, 

activity and functional limitations; disability variables such as work loss 
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days, days missed from school, and days stayed in bed due to illness are 

also obtained for each person.   

In the person-level files, utilization and expenditure variables by health service 

category are also available.  These include the total number of office-based visits 

(physician, and non-physician), hospital outpatient visits, emergency room visits, 

inpatient hospital stays, dental visits, home health care and others including 

prescription medications, and charges and payments by different sources for the 

healthcare services utilized.   

Event-level files: In the event-level files, each record represents a unique 

medical event and includes characteristics associated with that event.  For example, 

the prescription medicine event file includes the drug name, quantity, and the 

strength.  MEPS releases eight specific event-level files: hospital inpatient stay, 

emergency room, outpatient, office-based provider, home health, dental, prescription 

medication, and other medical expenditures.  In each of the event-level files, some 

respondents may have multiple events (e.g., more than one office-based visit), so 

they will have multiple records in the file.  Except for the dental visits, the data for 

all the other events are supplemented and validated by the MEPS MPC data.  Data 

from all the event-level files can be merged with the person-level files using the 

unique person identifier.   

1. Hospital inpatient stays: Each record represents a unique hospital inpatient 

stay, i.e., a hospital inpatient stay reported by the household respondent.  
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Each inpatient record includes the following: start and end dates of the 

hospital inpatient stay; number of nights in the hospital; reason to enter the 

hospital; main surgical procedures; condition(s) associated with the 

hospital inpatient stay; medicines prescribed at discharge; flat fee 

information; sources of payment; total payment and total charge for the 

facility and physician portions of the hospital inpatient stay expenditure; 

and full-year person-level weight.  The counts of hospital inpatient stay are 

based entirely on household reports.  The MEPS MPC data was used to 

supplement the expenditure and payment data reported by the household 

respondent.   

2. Emergency room visits: Each record contains household reported medical 

conditions and procedures associated with the emergency room visit.  Each 

emergency room visit record includes date of the visit, whether or not the 

person saw a doctor, type of care received, type of services (lab test, 

sonogram, ultrasound, X-rays, etc.), medications prescribed during the 

visit, flat fee, sources of payment, total payment and total charge, and full-

year person-level weight.   

3. Outpatient department visits: Each record in this file represents a unique 

outpatient department visit reported by the household respondent.  Each 

outpatient department visit record includes the same information as the 

emergency room visit records.   
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4. Office-based provider visits: Each office-based provider visit record 

includes date of the event, type of provider seen, time spent with the 

provider, type of care received, types of treatments (i.e., physical therapy, 

occupational therapy, speech therapy, chemotherapy, radiation therapy, 

etc.) received during the event, types of services received during the event 

(lab test, sonogram, ultrasound, X-rays, etc), medications prescribed during 

the visit, flat fee, sources of payment, total payment and total charge of the 

office-based event expenditure, and full-year person-level weight.   

5. Home health: Each record represents a household reported home health 

event.  A home health event is a month of similar service provided by the 

same provider, i.e., a month of home health services from a single provider 

entity.  For example, if a person received home healthcare four times from 

a nurse, ten times from a home maker, and four times from a physical 

therapist, each from the same provider every month for three months.  In 

the home health event file, there will be three event records for the three 

months for this individual.  Each home health record includes the following 

information: date the provider started seeing the respondent; type of 

provider; types of services provided and if this was a repeat event; whether 

or not care was received due to hospitalization; whether or not the person 

was shown how to use medical equipment; sources of payment; total 
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payment and total charges for the home health event expenditure; and full-

year person-level weight.   

6. Dental visits: Each record in this event-level file represents a unique dental 

event.  Unlike the hospital inpatient stays, office-based provider visits, 

outpatient department visits, emergency room visits, and prescription 

medications, dental events were not included in the MPC; therefore, all the 

expenditure and payment data on the dental event file are reported by the 

household.  Each dental event record contains information on the date of 

the dental event, type of provider seen, whether or not the visit was due to 

an accident, reason for dental event, procedure(s) associated with the dental 

event, whether or not medications were prescribed, flat fee information, 

sources of payment, total payment and total charge of the dental event 

expenditure, and full-year person-level weight.   

7. Prescription Medication: This file includes records for prescription 

medication for all household survey respondents who resided in eligible 

responding households and reported at least one prescription medication.  

Each record in this file represents a single acquisition of a prescription 

medication reported by household respondents.  Some household 

respondents may have multiple acquisitions of prescription medication and 

therefore, will be represented in multiple records in the file.  Household 

respondents who do not have any prescription medication will not have any 
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record in this file.  Each record in this file includes the following: an 

identification number for each unique prescription medication, detailed 

characteristics associated with the event (NDC, drug name, etc.), 

conditions if any associated with the medication, the date on which the 

person first used the medication, total expenditure and sources of payment, 

types of pharmacies that filled the prescription, whether the prescription is 

one in which the household received a free sample of it during the round, 

and full-year person-level weight.  Prescription refills are also included in 

this file.  The HC interviewer collects information on the name of the 

medication and the number of refills, if any associated with it.   

8. Other medical expenses: This file includes records for all household 

survey respondents who resided in eligible responding households and 

reported purchasing or otherwise obtaining at least one type of medical 

item, such as medical equipment, glasses, hearing devices, etc.  Each 

record includes the type of medical item obtained, flat fee information, 

sources of payment, total payment and total charge for the medical item, 

and full-year person-level weights.   

 
Condition-level files: In the condition-level files, each record represents a 

medical condition reported by a household respondent.  For each round of the 

interview, respondents are asked to report the conditions they experienced during the 

reference period.  Interviewers record the respondents’ verbatim response to each 
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open-ended question.  During an interview round, respondents are asked if they 

visited a medical provider, missed workdays, missed school days, and stayed in bed 

due to the medical conditions reported in that round.  If a respondent reports the 

same condition in consecutive rounds of interview, the interviewer verifies if it is the 

same condition as reported in the previous round.  For example, if a respondent 

reports asthma in round one and again in round two, the interviewer verifies if the 

asthma reported in round two is same as the asthma reported in round one.  If it is 

different, then the condition is entered a second time; otherwise, the interviewer does 

not enter it as a new condition.  Each record represents a unique condition (defined 

by the ICD-9 code, V-code, or procedure code) reported by a household respondent.  

If a person reports three different conditions (e.g., asthma, hypertension, and 

diabetes), there will be three separate records in the condition file for that individual.  

To preserve confidentiality, all of the condition codes have been collapsed from fully 

specified codes to three-digit code categories.  In addition, ICD-9 codes have been 

aggregated into clinically meaningful categories that group similar conditions using 

Clinical Classification software.  This software was initially known as Clinical 

Classifications for Healthcare Policy Research (CCHPR).  It aggregates conditions 

and V-codes into 259 mutually exclusive categories.  Although codes were verified 

and error rates did not exceed 2.5%, the level of precision in the data is still 

questionable.   The household respondents are likely to report conditions that cannot 
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be coded accurately.  Reports are sometimes vague (e.g., kidney problems, bad 

knee).  This can result in clustering of ICD-9 codes as “Not Elsewhere Classified.”  

 
Certain conditions are designated as “priority conditions” due to their 

prevalence, healthcare costs, or relevance to healthcare policy.  These include long-

term life threatening conditions such as cancer, diabetes, emphysema, high 

cholesterol, HIV/AIDS, hypertension, ischemic heart disease, and stroke.  Chronic 

manageable conditions such as arthritis, asthma, gall bladder disease, stomach ulcers, 

and back problems are also included as priority conditions.  In addition, Alzheimer’s, 

dementia, depression, and anxiety disorders are also included in the priority 

conditions list.  If a respondent reports a priority condition in a certain round, it is 

assumed that the respondent suffers from that priority condition in the following 

rounds of interview.291 When a condition is mentioned for the first time, respondents 

are asked whether the condition was due to an accident or an injury.  If the condition 

was due to an accident or injury, the interviewer obtained the date of the injury, 

whether or not the accident or injury occurred at work, where the accident occurred, 

etc.  Finally, the individual is asked if he/she had fully recovered from the injury.  In 

the condition-level file, the total number of medical provider visits associated with 

each condition is listed by type of provider.  Each respondent can be seen for more 

than one condition per visit; therefore, the frequencies by provider type for a 

                                                 

291 MEPS HC-052, 2000 Medical conditions. Silver Spring, MD: Agency for Healthcare Research and 
Quality. Center for Cost and Financing Studies, 2003. 
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household respondent from person-level and event-level file may not match.  For 

example, if a person had a hospital stay and was treated for a fractured hip, a 

fractured shoulder, and a concussion, each of these conditions has a unique record 

but the hospital provider visit will be recorded as one.  If the hospital provider visit is 

summed for each of these records, then the total hospital stays would be three when 

actually there was only one hospital stay for that individual and three conditions 

were treated.   

 
In terms of the sources of payment and total charge data, the household 

respondents report the dollar amount and the source of payment such as Medicaid, 

Medicare, private insurance, etc.  Similar information is obtained from the medical 

care provider identified by the household respondent to supplement and validate the 

responses from the HC.  Information from the medical provider is also used to 

impute missing household expenditure data.   

 
Job level file: Each record in the job-level files represents a job and includes 

characteristics of the job such as wages, benefits, and industry.   

 
For each of the years beginning in 1996, the four files described above are 

available as public use data files.  Additionally, beginning in 2000, diabetes, asthma, 

hypertension, ischemic heart disease, arthritis, stroke, and COPD were identified as 

priority conditions and specific questions related to each of these conditions were 

asked during the interview.  In 2000, a self-administered questionnaire (SAQ) was 
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also introduced.  The SAQ was designed to collect a variety of health status and 

healthcare quality measures of adults.  The SAQ includes CAHPS, SF-12, EQ-5D, 

and items on health-related attitudes.  In addition, in 2000, the children’s health 

supplement was added including resistance to illness (LWIM), health needs due to 

health condition (LWIM), ratings on behavior and relationships (CIS), healthcare 

received in the last years (CAHPS), and use of clinical preventive services (CAHPS).  

The children’s health supplement is a parent-administered questionnaire.   

 

2.1.5 Healthcare Expenditure 

Expenditures are defined as the sum of payments for healthcare services 

received, including out-of-pocket payments and payments made by private 

insurance, Medicaid, Medicare, and other sources.  The healthcare expenditure 

estimates in MEPS do not include payments that are not directly tied to specific 

medical care visits such as bonuses, or retrospective payment adjustments paid by 

third party payers.  In addition, charges associated with uncollected liability, bad 

debt, and charitable care (unless sponsored by a public clinic or hospital) are not 

included in the expenditure estimates.  

The expenditure data were derived from the MEPS HC and MPC.  In the 

MPC, trained professionals contacted the medical providers identified by the 

household respondents to obtain the total facility charge, the amount paid, and the 

source of payment.  The charge and payment data from the medical providers were 
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also used to impute missing household expenditure information.  A weighted 

sequential hot-deck procedure was used to impute missing expenditures as well as 

total charges.  This procedure used survey data from respondents to replace missing 

values, while taking into account the respondents’ weighted distribution in the 

imputation process.   

 
There are some medical events with zero payment.  This is mainly because: 

a) free care was provided; b) bad debt was incurred; c) care was covered under a flat 

fee arrangement beginning in an earlier year; and d) follow-up visits were provided 

without a separate charge, usually in the case of surgery.  If all of the medical events 

reported by the household respondent fell into one of these categories, then the total 

annual expenditures for that person will be zero.  Expenditure data related to 

outpatient visits are broken down by facility and physician expenses.   

 
In the MEPS HC public use data files, expenditure data is available as total 

expenditure from different sources as well as itemized expenditures from one of the 

following categories: a) out-of-pocket payment; b) Medicare; c) Medicaid; d) private 

insurance; e) Veterans Administration, excluding TRICARE; f) TRICARE; g) other 

federal sources, such as Indian Health Service, Military Treatment Facilities, and 

other care by the Federal government; h) Other state and local sources, such as 

community and neighborhood clinics, state and local health departments, and state 

programs other than Medicaid; i) Workers’ Compensation; j) other unclassified 
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sources such as automobile, homeowner’s, liability, and other miscellaneous or 

unknown sources; k) Other private-any type of private insurance payments reported 

for persons not reported to have any private health coverage during the year as 

defined in MEPS; and l) Other Public- Medicare/Medicaid payments reported for 

persons who were not reported to be enrolled in the Medicare/Medicaid program at 

anytime during the year.   

 

2.1.6 Missing Data 

A series of logical edits are applied to almost all variables by professionally 

trained personnel at the AHRQ before the datasets are available to the public.  In 

some cases, missing values were imputed from other available data.  Variables with 

imputed values are identified with an “X” at the end of the variable name.  

Nevertheless, missing data still remains.  There were many occasions when variables 

could not be recorded due to several reasons such as sample size, repeated sampling, 

etc.  AHRQ has developed standardized procedures for coding these missing values.   

 
Missing data attributable to item non-response were imputed using a 

weighted sequential hot-deck procedure.  This procedure imputes data from events 

with complete information to events with missing information but similar 

characteristics.  For each event, selected predictor variables with known values such 

as total charges, demographic characteristics, region, provider type, characteristics of 

the event such as if surgery was performed were used to form groups of donor events 
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with known data on expenditures, as well as identical groups of recipient events with 

missing data.  Table 2.3 lists the imputing technique used for some of the variables 

applicable to this study.   

Table 2-3: Imputing Techniques Applied to Some of the Variables  

 

Variable Imputation method 

Age a) The mean age difference between the MEPS 

participants with certain family relationships  

b) The mean age value for the MEPS participants. 

Gender a) NHIS data. 

b) First name. 

c) Random assignment- only two cases. 

Race/Ethnicity a) NHIS data. 

b) Relationship to other members of the dwelling unit, 

giving precedence to blood relatives in the immediate 

family.   

Hourly wage Weighted sequential hot-deck procedure.  

Expenditures Weighted sequential hot-deck procedure.  

 

2.1.7 Variance Estimation 

When the data are collected from a survey with a complex design, as in the 

case of MEPS, variance estimates of the survey statistics derived under simple 

random sampling assumptions generally underestimate the true variance.  

Consequently, researchers are likely to reject the null hypothesis when it is true, 
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more frequently than indicated by the nominal Type I error level.292,293  The sample 

design of the MEPS HC includes stratification, clustering, multiple stages of 

selection and disproportionate sampling.  This complex sample design results in 

serious departures from the assumptions of simple random sampling.  Furthermore, 

the MEPS sampling weights reflect differential adjustments for survey non-response 

and post-stratification.  Using weighted data in standard software packages may 

provide unbiased estimators for the typically computed first-order statistics like 

means or regression coefficients, but the computed standard errors may be too 

small.294  Therefore, to obtain accurate estimates of the standard errors associated 

with MEPS person-level survey estimates, for either descriptive statistics or more 

sophisticated analyses based on multivariate models, the MEPS survey design 

complexities need to be taken into account.  The variance estimation strategies that 

adjust for survey design complexities include Taylor-series linearization method, 

balanced repeated replication, and the jack-knife method.  The MEPS public use files 

include variables necessary for implementing a Taylor-series variance estimation 

approach for survey estimates.  A number of statistical software packages have been 

developed to facilitate the analysis of complex survey data.295  The two frequently 

                                                 

292 Carlson BL, Johnson AL, Cohen SB. An evaluation of the use of personal computers for variance 
estimation with complex survey data. Journal of Official Statistics 1993;9:795-814. 

293 Levy PS, Lemeshow S. Sampling of populations: methods and applications. Third ed. New York, 
1999. 

294 Korn EL, Graubard BI. Analysis of health surveys. New York, 1999. 
295 Cohen SB, Burt VL, Jones GK. Efficiencies for variance estimation for complex survey data. The 

American Statistician 1986;40:157-164. 
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used software packages in the analysis of data with complex survey designs are 

STATA and SUDAAN.  The statistical software that will be used in this study is 

STATA.296  STATA software incorporates sampling weights and information 

regarding PSU and strata.   

 

2.2 MEPS HC Data for the Calendar Year 2000 

The data collected by the MEPS for the calendar year 2000 will be used to 

estimate the impact of back pain on absenteeism, productivity loss, and direct 

healthcare costs.  In this section, panel design, sample size, and method to estimate 

the person-level sample weights will be discussed.  In addition, the inclusion criteria 

in the medical conditions file and event-level files will be provided.  This is 

important because individuals with back pain will be identified from the medical 

conditions file and the healthcare costs will be obtained from the event-level files.   

 

2.2.1 Panel Design and Sample Size 

The MEPS HC files for the calendar year 2000 includes data obtained in 

Rounds 3, 4, and 5 of Panel 4 and Rounds 1, 2, and 3 of Panel 5.  See Figure 2.2 for 

the overlapping panel design for the calendar year 1999-2000.  In order to determine 

the annual healthcare estimates for the calendar year 2000, data are pooled across the 

                                                 

296 STATA [program]. 8.0 version. College Station, Texas: Stata Corporation, Stata Press, 2003. 
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Panels 4 and 5.  A sub-sample of 6,900 households was selected from the 1998 NHIS 

to represent the MEPS Panel 4.  The MEPS Panel 5 included a sub-sample of 5,380 

households selected from the 1999 NHIS.  The full 2000 MEPS sample consists of 

9,515 reporting units; these include 23,839 responding individuals who completed 

the full series of MEPS interviews for the entire period of eligibility.  The following 

public use data files were used in this study: 

1. The MEPS 2000 full-year consolidated data file 

2. The MEPS 2000 medical conditions data file 

3. The MEPS 2000 office-based provider visits data file 

4. The MEPS 2000 hospital inpatient stays data file 

5. The MEPS 2000 outpatient visits data file 

6. The MEPS 2000 emergency room visits data file 

7. The MEPS 2000 home health data file 

8. The MEPS 2000 prescribed medicines data file 

9. Appendix to MEPS 2000 events file (condition-event link file and 

prescribed medicines-event link file) 

 
There were 23,591 civilian, non-institutionalized individuals on December 

31, 2000; and 23,839 were civilian, non-institutionalized individuals during the 

calendar year 2000.   
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Figure 2.2: Overlapping Panel Design for the Calendar Year 1999-2000 

 

 

2.2.2 Person-Level Sample Weights 

The person-level weights for the household respondents who were eligible 

during the calendar year 2000 were developed in three stages.  In the first step, a 

person-level weight was created for Panel 5 taking into account an adjustment for 

non-response over time and post-stratification, controlling for CPS population 

estimates based on age, gender, ethnicity, census region, poverty status, and MSA 

status.  Similarly, in the second step a person-level weight for Panel 4 was created.  

A composite weight was developed from the Panel 4 and Panel 5 weights by 

multiplying the panel weights by factors corresponding to the relative sample size of 

the two panels.  The final step was to perform post-stratification to population totals 

obtained from the March, 2000 CPS on this composite weight variable based on the 
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six post-stratification variables used previously (age, gender, ethnicity, census 

region, poverty status, and MSA status).  Although the target population was the 

United States civilian, non-institutionalized population in 2000, the households 

sampled for the MEPS were a sub-sample of the NHIS households interviewed in 

1998 (Panel 4) and 1999 (Panel 5).  New households created after the NHIS 

interviews for the respective panels and persons who entered the target population 

after 1998 and 1999 were not covered by MEPS.   

 

2.2.3 Medical Conditions Reported in MEPS HC 2000  

This is a condition-level file; therefore, each record in this file represents a 

medical condition reported by a household respondent residing in an eligible 

responding household that meets one of the following criteria.   

1. The condition was reported in Rounds 4 and 5 of Panel 4 or Rounds 1 and 

2 of Panel 5; or 

2. The condition was identified as a priority condition in Rounds 1 and 2 of 

Panel  4; or 

3. The condition was reported in Round 3 of Panel 4 and links to a 2000 

medical provider visit or a medication prescribed in 2000; or  

4. The condition was reported in Round 3 of Panel 5 and links to a 2000 

medical provider visit or a medication prescribed in 2000; or  
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5. The condition was reported in Round 3 of either Panel 4 or Panel 5, does 

not link to a medical provider visit or a medication prescribed in 2000, and 

50 percent or more of a respondent’s reference period occurred in 2000.   

 
There are 72,624 records in this file.  Since each record represents a single 

medical condition reported by a household respondent, households with multiple 

medical conditions were represented by multiple records.  The medical conditions 

file can be linked to the full-year consolidated file to obtain person-level data.  If a 

respondent reports a condition that is in the priority list such as back pain in Round 

1, or 2 of Panel 4 which was collected in 1999, AHRQ recommends the analyst to 

consider that the respondent is probably still experiencing the condition in 2000 even 

if the respondent does not report a medical provider visit, a prescribed medicine or a 

disability day in 2000 due to the condition.  Therefore, all individuals who reported 

back pain in 1999 (Round 1, 2, and a portion of Round 3 of Panel 4) were also 

included in the sample.297  

 

2.2.4 Event-Level Data File 

Eight event-level data files for the calendar year 2000 were used in this study.  

These event-level public use data files are listed in Table 2.3.  All the records in the 

event-level file represent a unique event reported by a respondent residing in an 

                                                 

297 MEPS HC-052, 2000 Medical conditions. Silver Spring, MD: Agency for Healthcare Research and 
Quality. Center for Cost and Financing Studies, 2003. 
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eligible responding household.  All the events reported occurred during the calendar 

year 2000.  Households with multiple events were represented in multiple records.  

These files contain unique records reported during the 2000 portion of Round 3 and 

Rounds 4 and 5 of Panel 4, and Rounds 1, 2 and the 2000 portion of the Round 3 of 

Panel 5 of the MEPS HC.  The individuals represented in these event-level files meet 

either of the following criteria: 

1. Classified as “key” as well as “in-scope”; who responded for his/her entire 

period of 2000 eligibility; or 

2. An eligible member of the family, all of whose members have a positive 

person-level weight. 

 
Data from these files can be merged with the MEPS 2000 full-year consolidated 

file using the unique person identifier.  In addition, the event-level files can also be 

linked to the 2000 medical conditions file and 2000 prescribed medicine file.   
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Table 2-4: Public Use Data File for the Calendar Year 2000 

No. File name Number of 
records 

1. MEPS HC-51F: 2000 outpatient 
visits data file  

11,228 

2. MEPS HC-51G: 2000 office 
based medical provider data file 

102,530 

3. MEPS HC-51E: 2000 emergency 
room visits data file 

4,192 

4. MEPS HC-51D: 2000 hospital 
inpatient stays data file 

2,508 

5. MEPS HC-51A: 2000 
prescription medicines data file 

182,677 

6. MEPS HC-51H: 2000 home 
health data file 

2,838 

7. MEPS HC-51I: Appendix to 2000 
event data files  

- 

 

In the case of hospital inpatient stays, inpatient stays that ended before 

January 1, 2000 or after December 31, 2000 were not included in the file.  In order 

to be included in the file, the hospital stay must have ended during 2000.  Stays 

that began prior to 2000 but ended during 2000 were included in this file; whereas, 

stays that began in 2000 but ended in 2001 were not included in the file. 
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CHAPTER 3  

METHODOLOGY 

 

3.1 Overview  

The overall purpose of this study is to assess the impact of back pain in 

individuals between 18 and 65 years of age, in terms of absenteeism, productivity 

loss and direct healthcare costs.  The MEPS HC data collected for the calendar year 

2000 was used to assess the impact of back pain.  In this chapter, the study design, 

inclusion criteria, data source, statistical software and data management, and 

proposed methodology and data analysis will be discussed.   

 

3.2 Study Design 

A non-experimental retrospective analysis was conducted to examine the 

impact of back pain on absenteeism, productivity loss, and direct healthcare costs.  

The cross-sectional analyses included individuals between the ages of 18 and 65 

years with back pain from the MEPS HC data for the calendar year 2000.   

 

3.3 Study Population, Study Sample, and Inclusion Criteria 

The population of this study includes all non-institutionalized civilian 

individuals in the United States, who were between 18 and 65 years of age in 2000.  
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The sample of this study includes the civilian non-institutionalized individuals 

between 18 and 65 years of age, who participated in the MEPS HC for the calendar 

year 2000.  The MEPS data for 2000 includes data obtained in Rounds 3, 4, and 5 of 

Panel 4 and Rounds 1, 2, and 3 of Panel 5 (see section 2.2.1 for details).  The 

inclusion criteria for this study were as follows: 

1. Individuals between 18 and 65 years of age; 

2. Individuals who reported experiencing back pain during Rounds 3, 4, and 5 

of Panel 4 and Rounds 1, 2 and 3 of Panel 5; and 

3. Individuals who reported experiencing back pain during Rounds 1, 2, and 

portion of 3 of Panel 4 collected in 1999.  Individuals from Panel 4 who 

reported back pain in 1999 were included because, in the MEPS for chronic 

priority conditions such as back pain, once a respondent reports back pain, 

the assumption is that the individual is probably still experiencing the 

condition.298 

Individuals with back pain were identified using ICD-9 codes.299,300  Table 3.1 lists 

the ICD-9 codes for back pain.   

 

 

 

                                                 

298 Ibid. 
299 Ibid. 
300 Luo X, Pietrobon R, Sun S, Gordon LG, Lolyd H. Estimates and patterns of direct health care 

expenditures among individuals with back pain in the United States. Spine 2004;29(1):79-86. 
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Table 3-1: ICD-9 Codes for Back Pain 

ICD-9 Codes Description 

720 Ankylo spondylitis and other inflammatory spondylopathies 

721 Spondylosis 

722 Intervertebral disc disorders 

724 Other and unspecified disorders of back  

806 Fracture of the vertebral column with spinal cord injury  

839 Other multiple, and ill defined dislocations  

846 Sprains and strains of sacroiliac region  

847 Sprains and strains of other and unspecified parts of back  

 

3.4  Data Source and Data Management 

The following MEPS public use data files were used: 

1. The MEPS HC 2000 full-year consolidated data file; 

2. The MEPS HC 2000 medical conditions data file; 

3. The MEPS HC 2000 office-based provider visits data file; 

4. The MEPS HC 2000 hospital inpatient stays data file; 

5. The MEPS HC 2000 outpatient visits data file; 

6. The MEPS HC 2000 emergency room visits data file; 

7. The MEPS HC 2000 home health data file; 

8. The MEPS HC 2000 prescribed medicines data file; and 

9. Appendix to MEPS 2000 events File (condition-event link file and 

prescribed medicines-event link file). 



 

 153 

Before the files were merged, variables that were not used in this study were 

identified and deleted from each of the files.   

The MEPS HC 2000 full-year consolidated data file and the MEPS HC 2000 

medical conditions data file were sorted by person identifier and then merged using 

the person identifier.  From this new file, individuals below 18 years and above 65 

years of age were deleted.  This file was then linked to the event-level files using the 

condition-event link file.  The condition-event link file contains the following 

variables: 

1. Person identifier; 

2. Condition identifier which identifies each condition for a person and 

corresponds to a unique record on the MEPS HC 2000 medical condition 

file;   

3. Event identifier which identifies each event for a person and corresponds to 

a unique record on one of the MEPS 2000 event-level files; and 

4. Condition-event identifier that uniquely identifies each record in the 

condition-event link file.  This is a combination of condition identifier and 

event identifier.   

 
The condition-event link file can be used to link all the event-level data files 

(office-based provider visits file, hospital inpatient stays file, outpatient visits file, 

emergency room visits file, and home health file), except the prescribed medicine 

data file.  The data from the prescribed medicine file were merged with the event-
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level files using the prescription medicines-event link file.  This file contains the 

following variables: 

1. Person identifier; 

2. Event identifier which identifies each event for a person and corresponds to a 

unique record on one of the MEPS 2000 event-level files; 

3. Prescription medicine identifier which identifies the records in the 

prescription medicine file and can be linked to the event-level file; and   

4. Prescription-event identifier uniquely identifies each record in the 

prescription event link file.   

 

3.5 Statistical Software 

The public use data files from the www.meps.ahrq.gov website can be 

downloaded into SPSS version 11.0 for windows.301  The data files discussed in 

section 3.4 were merged using SPSS.  The final file was then exported into STATA 

version 8.0.302  MEPS HC has a complex sampling design; therefore, STATA 

version 8.0 was used for all the analyses.  STATA uses robust variance estimates 

using the Taylor series linearization technique that accounts for unequal weighting 

and approximates the true variance of an estimate with complex sample designs.303   

 

                                                 

301 SPSS for Windows [program]. 11.0 version. Chicago, Illinois, 2001. 
302 STATA [program]. 8.0 version. College Station, Texas: Stata Corporation, Stata Press, 2003. 
303 StatCorp. Stata 7: Stata user's guide release 7. College Station, Texas: Stata Press, 2001. 
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3.6 Screening and Cleaning the Data 

Descriptive statistics were computed to examine the data for out of range 

values.  Frequencies, minimum and maximum values, means, and standard errors 

(continuous variables) for each of the variables were determined.   

To ensure that the data files are merged without any errors, 25 cases were 

randomly selected from the final file.  Data for each of the 25 cases from the final 

file were then matched with the original files.   

 

3.7 Missing Data 

As discussed in section 2.1.6, the datasets have already been edited for 

missing values prior to the release.  However, some of the variables are likely to 

have missing data.  For example, after the participants report a condition, the MEPS 

interviewer codes the condition as “priority list” or “not priority list.”  Occasionally, 

the MEPS interviewers are likely to make errors in identifying priority conditions.304  

Consequently, for conditions that were not identified as “priority conditions,” 

follow-up questions were not asked.  For example, if an individual reports back pain 

and the MEPS interviewer did not record the condition as a “priority condition,” then 

follow-up questions such as “When did the back pain start?” and “Overall health 

status due to back pain” were not asked.  The datasets were not edited for these 

                                                 

304 MEPS HC-052, 2000 Medical conditions. Silver Spring, MD: Agency for Healthcare Research and 
Quality. Center for Cost and Financing Studies, 2003. 
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cases; therefore, some of the variables are likely to have missing values.305  In the 

study sample, the number of cases with missing data for each of these variables was 

examined.  Systematic absence of data could potentially bias the analyses; therefore, 

the extent to which data with incomplete records differed from data with complete 

records were evaluated.  The mean values for continuous variables were compared 

between data with complete records and incomplete records using an independent 

sample t-test.  For categorical variables, the data with complete records were 

compared with incomplete records using a chi-square statistic.  If there was a 

statistically significant difference between the data with complete records and 

incomplete records, a multiple imputation (MI) procedure was employed to impute 

missing values.  If less than five percent of the cases had missing values for a 

variable, the extent to which data with incomplete records differed from data with 

complete records was not evaluated.135   

 

3.8 Proposed Methodology and Data Analysis 

In this section, the methodology used to address each of the study objectives 

will be discussed.  The statistical analysis used to test the hypotheses will also be 

discussed.  An alpha level of 0.05 was used for all statistical significance tests.   

 

                                                 

305 Ibid. 
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3.8.1 Prevalence 

Prevalence is measured by surveying a defined population containing 

individuals with and without the condition of interest, at a single period in time.306  

The study population includes individuals between the ages of 18 and 65 years.  

Participants were asked to report all the conditions they experienced during the 

reference period of an interview round.  Individuals who reported back pain in 2000 

were identified using the ICD-9 codes listed in Table 3.1.  In the MEPS HC, back 

pain was defined as frequent pain in the back during the reference period.  The 

prevalence of back pain was calculated as    

 

painback  of  Prevalence =

 

  years 65-18 aged sindividual ofnumber  Total

pain back  reported  whoyears 65-18 aged  sindividual ofNumber 
 

 
In individuals who are employed, back pain may be due to work-related 

injury/accident.  Therefore, in this study the prevalence of back pain due to work-

related injury was also estimated.  In the MEPS, when a condition was reported for 

the first time, respondents were asked whether it was due to an injury/accident.  If a 

respondent reported that the condition resulted from an injury/accident, the 

interviewer asked whether the injury/accident occurred at work.  Therefore, if a 

                                                 

306 Fletcher RH, Fletcher SW, Wagner EH. Clinical epidemiology. The essentials. Third ed: 
Lippincott Williams & Wilkins, 1996:111. 
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respondent who was employed reported that the back pain was due to an 

injury/accident that occurred at work, he/she was classified as a work-related back 

pain case.  The prevalence of work-related back pain was calculated as   

employed  were whosindividual ofNumber 

at workident injury/acc  todue 

painback  with sindividual employed ofNumber 

painback  related - workof Prevalence =  

 
Similarly, prevalence of non-work-related back pain was also estimated in 

individuals who were employed.  The demographic characteristics of individuals 

with back pain including age, gender, education, marital status, and ethnicity was 

also examined.   

 

3.8.2 Predictors of Absenteeism in Individuals Who Experienced Back 
Pain 

 
The second objective of this study was to identify the predictors of 

absenteeism in individuals who experienced back pain and who were employed.  In 

the MEPS, the employment status changed between the interview rounds for some of 

the participants.  Therefore, only the interview rounds in which individuals with back 

pain were employed were included in this study.  In 2000, all the participants from 

Panels 4 and 5 were interviewed three times.  In this study the three interview rounds 

were labeled as Round 1, Round 2, and Round 3.  In the rest of the dissertation any 

reference made regarding interview Rounds 1, 2 and 3 implies  

• Round 1 included Round 3 of Panel 4 and Round 1 of Panel 5  
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• Round 2 included Round 4 of Panel 4 and Round 2 of Panel 5  

• Round 3 included Round 5 of Panel 4 and Round 3 of Panel 5   

Since the employment status changed between interview rounds, the algorithm in 

Figure 3.1 was used to identify individuals who reported back pain and who were 

employed. 
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Figure 3.1: Algorithm to Identify Individuals who reported Back Pain and Who 
were Employed 

 

All individuals who reported back pain during one of the interview 

rounds in 2000 

Employed 

in Round 1 

 No Yes 

Employed 

in Round 2 

Yes  No 

Employed 

in Round 3 

Yes 

Excluded  

 No 

Final sample of individuals who reported back 

pain during one of the interview rounds in 2000 

and who were employed 
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Based on the algorithm in Figure 3.1, in the final sample every individual with back 

pain who was employed had data for at least one interview round.  Some of the 

individuals in the final sample had data for all three rounds because they were 

employed during Rounds 1, 2, and 3.  Each round of interview was treated as a 

separate case.  

 
 Although the final sample consists of individuals who reported back pain 

sometime during 2000, this does not imply that they experienced back pain during all 

the interview rounds when they were employed.  In the MEPS for every condition 

that was reported by the participants during a certain round, the interviewer asked the 

participants if they utilized healthcare services for the same condition in subsequent 

rounds.  Based on this information, an indicator variable “experienced back pain” 

was used to identify individuals who experienced back pain for rounds in which they 

were employed.  For example, in the final sample, if an individual who reported back 

pain sometime during 2000 was employed in Rounds 1, 2, and 3 and the indicator 

variable for the three rounds had Rd1=0, Rd2=1, and Rd3=1, implies that the 

individual reported back pain in Round 2 and utilized healthcare services for back 

pain in Round 3.  Therefore, in this study, if the indicator variable had a value of 

zero, it meant that the individual did not experience back pain during that interview 

round.   
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Figure 3.2 shows the full regression model with interaction effects to identify 

the significant predictors of absenteeism in individuals who experienced back pain.  

Figure 3.2: Regression Model to Identify Predictors of Absenteeism in 

Individuals Who Experienced Back Pain 

 

Absenteeism due to illness = α + β1 Age + β2 Gender+ β3 Marital status + β4 

Education + β5 Ethnicity + β6 Occupation + β7 Health insurance + β8 Union 

contract + β9 Sick leave benefits + β10 Back pain due to work-related 

injury/accident + β11 Duration of back pain + β12 Perceived overall health status 

due to back pain + β13 Presence of other conditions + β14 Count of other 

conditions + β15 Presence of other comorbid conditions + β16 Experienced back 

pain + β17 Age*experienced back pain + β18 Gender*experienced back pain + β19 

Marital status*experienced back pain + β20 Education*experienced back pain + 

β21 Ethnicity*experienced back pain + β22Occupation*experienced back pain + 

β23Health insurance*experienced back pain + β24 Union contract*experienced 

back pain + β25 Sick leave benefits*experienced back pain + β26 Presence of other 

conditions*experienced back pain + β27 Count of other conditions*experienced 

back pain + β28 Presence of other comorbid condition*experienced back pain + 

β29 Duration of back pain*experienced back pain + Error 
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As mentioned earlier, in the final sample derived from the algorithm in Figure 

3.1, individuals who reported back pain had data for one or more interview rounds.  

Each round of interview was treated as a separate case.  For example, if an individual 

in the final sample was employed during two interview rounds, then in the regression 

model it was treated as two separate cases.  Since the demographic variables 

including age, gender, ethnicity/race, education, marital status, and health insurance 

status; and the employment variables such as union contract, and sick leave benefits 

did not change between the rounds, the values for these variables remained the same 

for these two cases.  However, the illness-related characteristics including presence 

of back pain, duration of back pain, perceived overall health status, presence of other 

conditions, count of other conditions, and presence of other comorbid conditions 

were collected during each interview round so the values for these variables changed 

for these two cases.  Table 3.2 illustrates the values for the independent variables and 

dependent variable when the interview rounds were treated as separate cases for a 

hypothetical sample.     

 
Since all the analyses in this study were done using “svy” command that 

incorporates the stratum, cluster and sampling weight variables, using observation 

level (or round level) data does not violate the independence assumptions.  Although 

each individual with back pain had one or more observations (in other words 

repeated measurement), in the final analyses they were identified based on their 

stratum, cluster, and sampling weight.  In case of a simple random sampling, using 
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repeated measurements for an individual would have required some adjustments to 

avoid violations from independence, but the “svy” command accounts for this 

problem.   

 

 

 



 

 

1
6
5
 

Table 3-2: Sample Data for the Independent and Dependent Variables in the Regression Model   

PID NID ABS A G ET MS ED OC HI UC SL HS WBP DUR OC CTOC OCO BP RD REF 

0001 01 2 45 F W S HS WC YES YES YES 2 YES 14 YES 2 YES YES 1 67 

0001 02 3 45 F W S HS WC YES YES YES 2 YES 18 NO 2 YES YES 2 120 

0002 03 1 31 M H M CG WC YES YES YES 1 NO 20 NO 0 NO NO 2 114 

0002 04 0 31 M H M CG WC YES YES YES 1 NO 22.6 YES 1 NO YES 3 79 

0003 05 4 60 F B S LHS SC NO NO NO 3 YES 10 YES 3 YES YES 1 80 

0003 06 3 60 F B S LHS SC NO NO NO 3 YES 13 YES 3 YES YES 2 90 

0003 07 6 60 F B S LHS SC NO NO NO 3 YES 17 YES 3 YES YES 3 120 

PID: Unique person Id; NID: New Id for the study; ABS: Absenteeism days reported due to illness/injury; A: Age; 
G: Gender; ET: Ethnicity/race, W-White, H-Hispanics, B-Blacks; MS: Marital status, S-Single & M-Married; ED: 
Education level, HS-High school, CG-College graduate, LHS-Less than high school; OC: Occupation, WC-White 
collar, SC-Service collar/others; HI: Health insurance status; UC: Union contract status; SL: Sick leave benefit 
status; HS: Perceived overall health status due to back pain, 1-Very serious, 2-Somewhat serious, 3-Not very serious; 
WBP: Work-related back pain; DUR: Duration of back pain in months; OC: Presence of other conditions; CTOC: 
Count of other conditions; OCO: Presence of other comorbid conditions; BP: Experienced back pain; RD: Round of 
interview; and REF: Reference period in days. 
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In the following section, a brief description of the variables included in the 

model is discussed.   

Independent variables in the model 

1. Age: Age of the individual was calculated as of 12/31/2000.  

2. Gender: A categorical variable “male” and “female” was used.   

3. Marital status : The marital status of the respondent was classified as: 

• Single (includes separated, divorced, widowed, and never married) 

• Married 

4. Education: In the MEPS, individuals were asked to report: a) highest degree 

attained, and b) number of years of education.  Based on these two variables, 

individuals’ education level was classified into: 

• Less than high school 

• High school 

• Some college (1-3 years of college) 

• College graduate (4 years of college) 

• Graduate school (more than 5 years of college) 

5. Race/Ethnicity: In the MEPS, individuals were asked to report race, hispanic 

ethnicity, and specific hispanic ethnic group.  In this study, race/ethnicity of an 

individual was classified as  

• White (White and non-hispanic) 

• Black (Black and non-hispanic) 
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• Hispanic (White hispanic and black hispanic) 

• Others (American Indian, Aleut, Eskimo, Asian or Pacific Islander, and 

non-hispanic) 

6. Occupation: In the MEPS, occupation was classified as “professional, technical 

and kindred;” “managerial and administrative;” “sales workers;” “clerical and 

kindred workers;” “craftsmen and foremen;” “operatives;” “transport 

operatives;” “service workers;” “laborers, not farming;” “farm owners and 

managers;” “farm laborers and foreman;” and “active military.”  In this study, 

occupation type was defined as307: 

• White collar (such as managerial and administrative) 

• Blue collar (such as craftsmen and foremen; operative; transport operative)  

• Service 

• Others 

7. Health Insurance: The health insurance coverage for an individual was defined 

as presence or absence of health insurance. 

8. Union Contract: In the MEPS, respondents were asked to report if they 

belonged to a labor union.  In this study, union contract was operationalized as 

a categorical variable: “yes” and “no.”   

                                                 

307 Simpson H, Smith J. Calculating wage percentiles in the national compensation survey. U.S. 
Department of Labor, Bureau of Labor Satistics. http://bls.gov/opub/cwc/cm2004026ar01pl.htm.  
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9. Sick leave benefits: In the MEPS, respondents were asked to report if they 

received any sick leave benefits.  In this study, sick leave benefits was coded as 

a categorical variable: “yes” and “no.”   

10. Back pain due to work-related injury or accident: This was a dichotomous 

variable: “yes” and “no.”  In the MEPS, if an individual reports a condition, 

then he/she was asked if the condition resulted from an injury/accident.  If 

“yes,” then he/she was asked whether the injury/accident occurred at work.  

Therefore, individuals who report back pain from an injury/accident at work 

were classified as “yes.”   

11. Experienced back pain: Although all the individuals in the final sample had 

back pain during 2000, some of them did not experience back pain during all 

the interview rounds.  Therefore, a dichotomous variable was created to 

indicate whether an individual experienced presence of back pain in a certain 

round.  Rounds in which individuals did not utilize healthcare services for back 

pain were coded as “no.”  For example, if an individual reported back pain in 

Round 1 but did not report utilizing back pain-related healthcare services in 

Round 2, and Round 3, then he/she was coded “yes” for Round 1 and coded 

“no” for Rounds 2 and 3.  Individuals who had “yes” implied that they 

experienced back pain.    

12.  Duration of back pain: In the MEPS, when individuals report a condition that 

is listed as a “priority condition” such as back pain, they were asked to report 
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the date when they first experienced the condition.  The duration of back pain 

was calculated in months.    

Duration of back pain (months) = Reference period end date – dd/mm/yy, 

(when the individual experienced back pain).   

In the regression model this variable was treated as a continuous variable.  In 

the regression model, if an individual was employed in Round 1 and Round 2, 

then duration was calculated as follows: 

a) Duration of back pain in Round 1= End date for Round 1 – Date back 

pain was  first experienced 

b) Duration of back pain in Round 2 = End date for Round 2 – Date back 

pain was first experienced 

13.  Perceived overall health status due to back pain: In the MEPS, the perceived 

overall health status of an individual due to a priority condition (such as back 

pain) was measured on a four point scale: 

1-Very serious; 2-Somewhat serious; 3-Not very serious; and 4-Not at all 

serious. 

When respondents reported back pain, perceived overall health status due to 

back pain was measured during each of the following rounds, only if the 

respondent utilized healthcare services for back pain during the subsequent 

interview rounds.  For example, if a respondent was employed during all three 

interview rounds, reported back pain in Round 1, and reported utilizing 
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healthcare services for back pain during Rounds 1, 2, and 3,  perceived overall 

health status due to back pain was measured in Rounds 1, 2, and 3.  However, 

if an individual reported back pain in Round 2 but did not report utilizing 

healthcare services for back pain during Round 3, perceived overall health 

status due to back pain was measured for only Round 2.  In the regression 

model, for individuals who did not report back pain related healthcare 

utilization in a certain round, perceived overall health status due to back pain 

was coded as zero.  Therefore, for each interview round, the perceived overall 

health status due to back pain was operationalized as: 

• 0 - Those who did not report healthcare utilization for back pain  

• 1 - Those who reported “very serious” 

• 2 - Those who reported “some what serious” 

• 3 - Those who reported “not very serious” 

• 4 - Those who reported “not at all serious” 

14. Other  conditions: Individuals with back pain are likely to report other 

conditions during the three interview rounds.  Therefore, a categorical variable 

indicating presence or absence of other conditions during the interview rounds 

was created.   

15. Count of other conditions: In addition to examining the presence of other 

conditions in a certain round, a count variable was also created; the number of 

other conditions reported in a certain round was counted.  This includes all the 
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conditions reported by the participants other than back pain.  In the regression 

model, this variable was treated as a continuous variable.  In the MEPS, there is 

a categorical variable that indicates if healthcare services were utilized in a 

certain round for a particular condition.  Data from this variable was used to 

determine the presence or absence of a certain condition in a particular round.  

For example, if an individual with back pain who was employed in all the three 

interview rounds reported,  

a) Diabetes in Round 1 and utilized healthcare services for diabetes in 

Round 2 and Round 3; 

b) Hypertension in Round 2 and utilized healthcare services for 

hypertension in Round 3; and  

c) Allergy in Round 1 and utilized healthcare services for allergy in 

Round 3 

then in the final data, this individual will have three observations because 

he/she was employed in all three interview rounds.  The variable “count of 

other conditions” for the three observations will be 2, 2, and 3, because in 

Round 1, he/she had diabetes and allergies; in Round 2, he/she had 

hypertension and diabetes; and in Round 3, he/she had diabetes, hypertension, 

and allergies. 

16. Presence of other comorbid conditions: The impact of the following conditions 

was also specifically assessed: diabetes, hypertension, arthritis, asthma, 
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depression, and cardiovascular conditions.  These conditions were selected due 

to their prevalence and effect on absenteeism.  ICD-9 codes were used to 

identify the above mentioned conditions.  Table 3.2 lists the ICD-9 codes for 

the other comorbid conditions.  Five new dichotomous variables, for each of 

the conditions listed in Table 3.3 were created.  The dichotomized variable had 

a value “yes” if the respondent reported the condition during a certain round.     

Table 3-3: List of Other Comorbid Conditions  

 

Comorbid Conditions ICD-9 Codes 
Diabetes Mellitus 250 

Asthma 493 

Coronary Heart Disease 410-414, 429 

High blood pressure 401-404 

Depressive disorder 311 

Arthritis 714, 715 

 

 
In addition to these 16 independent variables, an interaction term between each 

of the independent variables and the variable “experienced back pain” was included 

in the regression model to measure the role of the covariates in individuals who 

experienced back pain.  There was no interaction term for perceived overall health 

status due to back pain because it was measured only for individuals who 

experienced back pain.  The predictors of absenteeism in individuals who 
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experienced back pain were identified from the interaction terms in the regression 

model.  In other words, hypotheses H1-H30 were tested based on the interaction terms 

in the regression model.     

 
The reference period for each of the interview rounds is the time period from 

the previous interview date to the current interview date (see Table 2.1 and Table 

2.2).  The reference period varied between individuals and between rounds.  

Therefore, the reference period for each of the rounds was calculated and accounted 

for in the regression model. 

 
Categorical independent variables were entered into the regression model as a 

set of binary indicator variables.  A categorical independent variable with J 

categories was included in the model as a set of J-1 dummy variables and one of the 

categories was excluded from the regression model.  In this study, the category with 

the greatest number of cases was used as a reference category.  The coefficients for 

the included categories were interpreted relative to the excluded category.     

   

Dependent variable in the model 

Absenteeism days due to illness/injury: In the MEPS, individuals who were 

employed reported number of days missed from work due to illness/injury during 

each round of interview.  Therefore, absenteeism days due to illness/injury reported 

during the interview rounds by individuals who reported back pain were included as 

the dependent variable in the model.  As mentioned earlier, the absenteeism days 
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reported in different interview rounds were treated as separate cases.  For example, 

for an individual who was employed during all three interview rounds, the 

absenteeism days reported during the three interview rounds represented three cases 

(See Table 3.2).      

     
Multicollinearity 

In the proposed model there are 16 predictor variables.  Some of the predictor 

variables may be correlated with each other (such as education and occupation).  

Therefore, multicollinearity between these predictor variables could be a potential 

problem.  If there is perfect multicollinearity (linear relationship) among the 

predictors, regression equations become unsolvable.  STATA handles this by 

warning the user and then automatically dropping one of the offending predictors.  

High multicollinearity causes problems more subtler than perfect multicollinearity.  

In the presence of high multicollinearity, the independent variables are strongly 

correlated, therefore:308 

1. the standard errors will be high, with correspondingly lower t 

statistics; 

2. unexpected changes in coefficient magnitudes or signs may occur; 

and 

3. non-significant coefficients may occur despite a high R2. 

                                                 

308 Hamilton LC. Statistics with Stata. Updated for Version 8: Thomson Brooks/Cole, 2004. 



 

 175 

 
The most commonly used test for multicollinearity is the inspection of a 

matrix of bivariate correlations.  The correlations between the independent variables 

were examined to detect multicollinearity.  A correlation of 0.9 indicates “serious” 

multicollinearity.309  However, Tull and Hawkins warn that bivariate correlations 

that exceed 0.35 could result in potential problems.310  In this study, a correlation of 

0.4 or greater was used as an indicator of multicollinearity.  

 
 Examining the matrix of correlations between variables may not always 

detect multicollinearity.  Another test for multicollinearity is to regress each of the 

independent variables on all the other independent variables and examine the 

variance inflation factor (VIF).  Therefore, VIF values for each of the independent 

variables were calculated and VIF> 4 was used as a cut-off criterion for detecting 

multicollinearity.   

 
Statistical Analysis 

In the regression model, the outcome variable was days missed from work 

due to illness/injury.  In the literature, events such as the number of sick days, 

physician visits, number of jobs held, and purchases of goods or services in an 

interval of time are called count events.  Count outcomes/events indicate how many 

                                                 

309 Green PE, Carroll DJ, DeSarbo WS. A new measure of predictor variable importance in multiple 
regression. Journal of Marketing Research 1978;15:356-360. 

310 Tull DS, Hawkins DI. Marketing research. 5th ed. New York: Macmillan Publishing Company, 
1990. 
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times something has happened.  Count variables are often treated as continuous 

variables and oftentimes linear regression is applied to count outcomes.  However, 

using linear regression to count outcomes can result in inefficient, inconsistent, and 

biased estimates.311  This is mainly because count data has three distinct 

characteristics: overdispersion, excess zero counts, and long right tails.  Even though 

there are situations in which the linear regression models provide reasonable results, 

it is much safer to use models specifically designed for count outcomes.  There are 

four models that deal explicitly with the characteristics of count models.  These 

include Poisson Regression Model (PRM), Negative Binomial Regression Model 

(NBRM), and variations of these models for zero-inflated counts called Zero-Inflated 

Poisson Regression (ZIP) and Zero-Inflated Negative Binomial Regression 

(ZINB).312  The following section will provide a quick review of the different count 

models described by Long and Freese.313   

Brief overview of different count models 

The univariate Poisson distribution is fundamental to understanding 

regression models for count events.314  If µ is the rate of occurrence or the expected 

number of times an event will occur over a given period of time, and y is a random 

variable indicating the number of times an event occurred,  the event can occur either 

                                                 

311 Long SJ, Freese J. Regression models for categorical dependent variables using STATA. Revised 
ed. College Station, Texas: Stata Press, 2003. 

312 Ibid. 
313 Ibid. 
314 Ibid. 
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fewer times than the average rate, or occur more often or not at all.  The relationship 

between the expected count µ and the probability of observing any observed count y 

is specified by the Poisson distribution 

!
)Pr(

y

e
y

yµ
µ

µ−

=          for y = 0, 1, 2, ……                                    (Equation 1) 

 

where µ > 0 is the sole parameter defining the distribution.   

Poisson distribution has the following four characteristics: 

1. µ is the mean of the distribution. As µ increases, the mass of the distribution 

shifts to the right. 

2. µ is also the variance. Thus, Var(y)= µ, which is known as equidispersion.  

However, in real data, many count variables have a variance greater than the 

mean, which is called overdispersion.   

3. As µ increases, the probability of a zero count decreases.  However, for many 

count variables, there are more observed zeros than predicted by the Poisson 

distribution.   

4. As µ increases, the Poisson distribution approximates a normal distribution.   

The early statistical analyses of count variables utilized the Poisson 

distribution for count data.  The PRM is the basic count model that extends the 

Poisson distribution by allowing each observation to have a different value of µ.  The 

PRM assumes that the observed count for observation i is drawn from a Poisson 

distribution with mean µi, where µi is estimated from observed characteristics.   
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  ( ) ( )βµ iii xxyE exp==                                                  (Equation 2) 

µ is always positive because counts can only be zero or positive.  A critical 

assumption of a Poisson process is that events are independent, i.e., when an event 

occurs it does not affect the probability of the event occurring in the future.  In PRM, 

the conditional mean of the outcome is equal to the conditional variance.   

 
However, in practice, the conditional variance often exceeds the conditional 

mean.  The basic Poisson model, therefore, is too restrictive for regression analysis 

using cross sectional count data that are overdispersed, with a high relative frequency 

of zero counts and the possibility of interdependent events.  The PRM accounts for 

observed heterogeneity (observed differences among sample) by specifying the rate 

µi as a function of observed xks.  In practice, the PRM rarely fits the count data due 

to overdispersion.  The model underestimates the amount of dispersion in the 

outcome.   

 
NBRM is an extension of the PRM, where the variance can exceed the mean.  

The NBRM incorporates individual heterogeneity using an overdispersion parameter.  

The NBRM addresses the limitations of the PRM by adding a parameter α that 

reflects unobserved heterogeneity among observations.  For example, if the PRM is 

  ( )3322110exp iiii xxx ββββµ +++=                                      (Equation 3) 

Then the NBRM adds a random error ε that is assumed to be uncorrelated with the 

x’s, 
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  ( )iiiii xxx εββββµ ++++= 3322110exp~                               (Equation 4) 

                      ( ) ( )iiii xxx εββββ expexp 3322110 +++=  

                      ( ) iiii xxx δββββ 3322110exp +++=                                    (Equation 5) 

We assume that E(δ) = 1, which corresponds to the assumption E(ε)=0 in the linear 

regression model.  Therefore,  

                         ( ) ( ) µδµµ == EE ~                                                                 (Equation 6)   

Thus, the PRM and the NBRM have the same mean structure.   In other words, if the 

assumptions of the NBRM are correct, the expected rate for a given level of the 

independent variable will be the same in both models.  However, the standard errors 

in the PRM will be biased downward, resulting in spuriously large z-values and 

spuriously small p-values.315   

 
If the values of the x and δ are known, then the distribution will be Poisson in 

the NBRM, i.e. 
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=                                                                        (Equation 7) 

 
 

However, δ is unknown; therefore, Pr (y|x) cannot be computed.  This is resolved by 

assuming that δ is drawn from a gamma distribution and computing Pr (y|x) as a 

                                                 

315 Cameron AC, Trivedi PK. Econometric models based on count data: Comparisons and applications 
of some estimators and tests. Journal of Applied Econometrics 1986;1:29-53. 
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weighted combination of Pr (y|x, δ) for all values of δ, where the weights are 

determined by Pr (δ).  Therefore, the negative binomial distribution will be 

( ) ( )
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Pr                                 (Equation 8) 

 

where Г ( ) is the gamma distribution; and α is the dispersion parameter 

 
The overdispersion parameter allows for a conditional variance greater than 

the conditional mean, thus negating the equidispersion restriction of the Poisson 

distribution.  The parameter α in the negative binomial distribution determines the 

degree of dispersion in the predictions.  Therefore, the NBRM reduces to the PRM 

when α=0.  In STATA, LR test (Log likelihood ratio) tests the hypothesis α=0.  The 

test statistic is computed as  

G2 = 2(ln L NBRM- ln LPRM)                                                        (Equation 9) 

If the test statistic is significant then there is evidence of overdispersion and the 

NBRM will be preferred over the PRM.   

 
In the literature on econometrics, the rejection of the PRM due to 

overdispersion has been documented.  Cameron and Trivedi used the 1987 NMES 

data to predict the number of physician office visits.316  Due to a high degree of non-

conditional overdispersion, the Poisson model was rejected.  In another study, 

                                                 

316 Cameron AC, Trivedi PK. Regression analysis of count data. Cambridge: Cambridge University 
Press, 1998. 
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Cameron et al. modeled the demand for healthcare using the Australian Health 

Survey.317  In this study, doctor consultations and non-doctor consultations were the 

two dependent variables.  Non-conditional overdispersion was observed in both the 

variables; therefore, the Poisson model was rejected.  Cameron and Trivedi 

suggested that the negative binomial specification is preferred to the Poisson model 

for overdispersed cross-sectional data concerning the number of doctor 

consultations.318  Winkelmann also found the negative binomial model to be superior 

to the Poisson specification for estimating the number of doctor consultations.319  

Pohlmeier and Ulrich rejected the Poisson model and accepted the negative binomial 

distribution due to overdispersion.320  Vistnes and Hamilton used the negative 

binomial model to estimate the demand for pediatric outpatient care using the 1987 

NMES data.321  The negative binomial model has been used extensively to model 

behaviors that are reflected by non-negative counts and specifically to model counts 

of healthcare provider visits.  In the context of healthcare, for example, healthcare 

provider visits, there is a possibility of interdependence among healthcare provider 

visits.  Therefore, the negative binomial model can be used as the regression analysis 

                                                 

317 Cameron AC, Trivedi PK, Milne F, Piggott J. A microeconomic model of the demand for health 
care and health insurance in Australia. Review of Economic Studies 1988;55(1):85-106. 

318 Cameron AC, Trivedi PK. Econometric models based on count data: Comparisons and applications 
of some estimators and tests. Journal of Applied Econometrics 1986;1:29-53. 

319 Winkelmann R. Duration dependence and dispersion in count data models. Journal of Business 

and Economics Statistics 1995;13(4):467-474. 
320 Pohlmeier W, Ulrich V. An econometric model of the two-part decision making process in the 

demand for health care. Journal of Human Resources 1995;30:339-361. 
321 The time and monetary costs of outpatient care for children. AEA Papers and Proceedings 85; 

1995. 
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tool for count data that are overdispersed and that violate the independence 

assumption of the Poisson distribution.  

 
Another characteristic of count data is excess zero counts.  Modeling 

overdispersed count data with an excess zero count without accounting for the 

increased non-linearity imposed by the excess zero counts leads to inconsistent 

parameter estimates.  Although the NBRM accounts for the under prediction of zeros 

in the PRM by increasing the conditional variance, the NBRM does not change the 

conditional mean.  Zero inflated count models introduced by Lambert change the 

mean structure to explicitly model the excess zero counts.322  This is done by 

assuming that zeros can be generated by a different process than positive counts.  For 

example, in the case of the probability of missing days from work due to 

illness/injury, PRM and NBRM assume that all individuals with back pain have a 

positive probability of missing days from work due to illness/injury.  The probability 

differs across individuals according to their characteristics.  However, in real life, an 

individual with back pain first decides whether or not to miss work.  Once this 

decision is made, the decision on how many work days to miss will be made.   

 
Zero inflated count models, also known as hurdle models, allow the effect of 

the independent variables to vary between the decision to miss work and the decision 

on how many work days to miss.  Zero inflated count models increase the 

                                                 

322 Lambert D. Zero-inflated poisson regression with an application to defects in manufacturing. 
Technometrics 1992;34:1-14. 
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conditional variance and the probability of zero counts.  The zero inflated count 

models assume that there are two latent (unobserved) groups: “always zero group” 

(Group A) and “not always zero group” (Group ~ A).  An individual in the “always 

zero group” has an outcome of zero with a probability of 1, while an individual in the 

“not always zero group” might have a zero count, but there is a non-zero probability 

that he/she has a positive count.  Zero inflated count models are developed in three 

steps: 

1. model membership into latent groups; 

2. model counts for those in “not always zero group”; and 

3. compute observed probabilities as a mixture of the probabilities for the two 

groups 

Step 1: Membership in Group A 

If an individual is in Group A, the group membership will be a binary outcome and 

can be modeled using a logit or probit model 

( ) ( )γψ iiii zFzA === 1Pr  

where ψi is the probability of being in Group A for individual i.  The z variables are 

referred to as inflation variables because they serve to inflate the number of zeros  

Step 2: Count for those in Group ~ A 

Among those who are not always zero, the probability of each count (including 

zeros) is determined by either Poisson or negative binomial regression.  Therefore, 

for the Zero Inflated Poisson model (ZIP), we have 
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and for the Zero-Inflated Negative Binomial (ZINB) model, we have 
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In both the equations, µi = exp (xiβ).   

The proportion in each group is defined by  

( ) iiA ψ==1Pr  

( ) iiA ψ−== 10Pr  

and the probabilities of a zero within each group are 

( ) 1,,10 === iiii zxAyP  by definition of the A group 

( ) NBRMor  PRM of outcome ,,00 === iiii zxAyP  

The overall probability of a zero count will be 

( ) ( ) ( ){ }0,0Pr10Pr ==×−+== iiiiiiii Axyzxy ψψ  

For outcomes other than zero, we assume that the probability of a positive count in 

Group A is 0.  

( ) ( ) ( ){ }0,Pr1Pr ==×−+== iiiiiiii Axkyzxky ψψ   

Expected counts will be computed as 

( ) ( )ψµ −= 1, zxyE . 

Since 0 ≤ ψ ≥ 1, the expected value will be smaller than µ.  Therefore, the mean 

structure in zero-inflated model is different from PRM and NBRM.  For ZIP and 
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ZINB, there will be two outputs.  The top half of the output usually called “count 

equation” contains coefficients for the factor change in the expected count for those 

in the “not always-zero group,” i.e., individuals who missed work.  The coefficients 

can be interpreted in the same way as coefficients from the PRM or the NBRM.  The 

bottom half of the output is called the “binary equation” which contains coefficients 

for the factor change in the odds of being in the “always-zero group” compared to 

the “not always-zero group,” i.e., odds of not missing work compared to missing 

work.  These can be interpreted just as the coefficients for a binary logit model.   

 
A two-part analysis allows for a richer investigation into the behaviors that 

drive the demand for healthcare.  The binomial analysis in the first part of the model 

examines the effect of covariates on the likelihood of a visit, thus explaining the 

factors underlying the decision to see a healthcare provider.  The second part of the 

model explains the number of visits observed from those respondents who crossed 

the zero hurdle.  Zero-inflated models or the hurdle models allow for a richer 

analysis than the simple negative binomial model.  Cameron and Trivedi compared 

the performance of the negative binomial model and the zero inflated negative 

binomial models using the 1987 NMES data.323  Based on the likelihood ratio test, 

the negative binomial model was rejected in favor of zero inflated negative binomial 

model.   

                                                 

323 Cameron AC, Trivedi PK. Regression analysis of count data. Cambridge: Cambridge University 
Press, 1998. 



 

 186 

 
It is important to note that the NBRM and the PRM are nested; similarly the 

ZIP and the ZINB are nested.  The models can be tested using Wald test and LR test.  

There is evidence that ZINB improves the fit over the ZIP model.324  However, 

Greene points out that PRM and ZIP are not nested; similarly NBRM and ZINB are 

not nested.325  Greene proposes using a test by Voung326 for non-nested models.  To 

define this test, consider two models where ( )ii xy1rP̂  is the predicted probability of 

observing yi based on the first model; ( )ii xy2rP̂  is the predicted probability for the 

second model.  Let 
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and let m  be the mean and let sm be the standard deviation of mi.  Then the Voung 

statistic  

                     
mS

mN
V =  

can be used to test the hypothesis that E(m)=0.  V is asymptotically distributed as 

normal.  If V is greater than the critical value 1.96, the first model is preferred; if V 

is less than 

                                                 

324 Long SJ, Freese J. Regression models for categorical dependent variables using STATA. Revised 
ed. College Station, Texas: Stata Press, 2003. 

325 Greene WH. Accounting for excess zeros and sample selection in Poisson and negative binomial 
regression models.: Stern School of Business, New York University, Department of Economics, 
1994. 

326 Voung QH. Likelihood ratio tests for models selection and non-nested hypotheses. Econometrica 
1989;57:307-333. 



 

 187 

 -1.96, the second model is favored; and otherwise neither model is preferred.   

 
 To summarize, PRM is central to the development of model for counts.  

There are variations of PRM to modify the conditional variance, conditional mean, 

or both.  The PRM and the NBRM have the same mean structure, but the NBRM 

introduces unobserved heterogeneity which allows the conditional variance to exceed 

the conditional mean.  The zero modified count models mix two processes that 

generate the counts.  The first process generates only zero counts, while the second 

process affects both zero and positive counts.   

  
Step-by-step process of comparing models to identify a parsimonious 
model to identify the predictors of absenteeism in individuals who 
experienced back pain 
 
The dependent variable absenteeism is days missed from work due to 

illness/injury.  Since work loss days are recorded as non-negative integers, modeling 

such data with a continuous distribution could lead to estimating inconsistent 

parameters.  Therefore, in this study, absenteeism was treated as a count variable.  

All the individuals who reported back pain are not likely to miss work.  The 

absenteeism data is likely to show the characteristics of a count data such as 

overdispersion, excess zero counts, and long right tails.  The following tests were 

conducted to confirm overdispersion, excess zero count and long right trails.   
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• Test for overdispersion in the outcome variable:  The mean and the variance 

of the dependent variable (absenteeism) were calculated.  Overdispersion is 

present if the variance is greater than the mean.   

• Test for high frequency of zero counts: The mode of the dependent variable 

was examined.  If the mode is zero then the dependent variable has a high 

frequency of zero counts.   

• Long right tails: A graphical depiction of the distribution of the dependent 

variable was used to detect the long right tails.   

 
The basic Poisson model is often employed to model count data in the 

absence of overdispersion in the outcome variable.  For count data with 

overdispersion, NBRM is preferred.  Although overdispersion can be detected by 

comparing the variance and the mean of the outcome variable, Long and Freese 

recommend a log likelihood ratio test (LR test) to detect overdispersion (see equation 

9).327  Therefore, the predictors of absenteeism (Regression model in Figure 3.2) 

were modeled using PRM and NBRM and the LR test was used to compare the two 

models.   

 
If the mode of the outcome variable was zero then zero inflated count models 

were preferred.  Although the NBRM responds to the under prediction of zero in the 

                                                 

327 Long SJ, Freese J. Regression models for categorical dependent variables using STATA. Revised 
ed. College Station, Texas: Stata Press, 2003. 
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PRM by increasing the conditional variance, the NBRM does not change the 

conditional mean.  Zero modified count models change the mean structure to 

explicitly model the excess zero counts.  Therefore, either ZIP or ZINB can be used.  

In ZIP, events are distributed independently over time whereas for many of the 

health-related events such as number of physician visits, inpatient hospital stays, and 

days lost from work due to illness, the event may occur in spells.  For example, if an 

individual with back pain missed five days from work, the fifth work loss day may 

not be independent of the fourth work loss day, since both days arose from the same 

spell of illness.  For interdependent events, Cameron et al. recommends the use of 

negative binomial distribution.328  Therefore, ZINB model may be more appropriate 

than ZIP to identify the determinants of absenteeism.  In this study, if the LR test 

showed overdispersion then the determinants of absenteeism were modeled using 

ZINB.   

 

3.8.3 Absenteeism Due to Back Pain 

The third objective of the study was to estimate the absenteeism days due to 

back pain in individuals who reported back pain in the final sample derived from the 

algorithm in Figure 3.1.  In the MEPS HC, all the respondents who were employed 

reported the number of days missed from work due to illness/injury.  However, due 

                                                 

328 Cameron AC, Trivedi PK, Milne F, Piggott J. A microeconomic model of the demand for health 
care and health insurance in Australia. Review of Economic Studies 1988;55(1):85-106. 
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to the nature of the MEPS design, the absenteeism days cannot be linked to a specific 

condition such as back pain.  Therefore, in this study, absenteeism days due to back 

pain were estimated using the regression model discussed in Section 3.8.2.   

 
The predict command in Stata calculates predicted probabilities of a positive 

outcome for each observation after an estimation such as ZINBR, given the values of 

the predictors for that observation.  However, the predict command is not compatible 

with commands that adjusts for the complex survey design.  Therefore, estimated 

number of absenteeism days due to back pain was computed manually using the 

formula used for predict command and included mainly interaction terms that were 

statistically significant at P<0.05.   

 
The interaction terms in the regression model tests the relationship between 

absenteeism and the covariates in individuals who experienced back pain.  For 

example, Black*experienced back pain tests if there was a significant difference in 

absenteeism days between blacks who experienced back pain and whites who 

experienced back pain.  If this interaction term was statistically significant at P<0.05, 

it was implied that the absenteeism days in individuals with back pain differed 

between blacks and whites.  On the other hand, if female*experienced back pain was 

not significant it was implied that there was no difference in absenteeism between 

men and women who experienced back pain.  Since this interaction term was not 

significant, it implied that it was not a significant predictor of absenteeism days in 
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individuals who experienced back pain and so was not included in estimating 

absenteeism days due to back pain.  

 
Therefore, all the terms in the regression model that were significant 

predictors of absenteeism in individuals who experienced back pain were used to 

estimate the absenteeism due to back pain.  This includes all the interaction terms, 

“perceived overall health status due to back pain,” and “experienced back pain” that 

were significant at P<0.05.  The interaction terms were used to adjust the 

absenteeism days reported by the participants based on whether or not they 

experienced back pain.  The formula used to estimate absenteeism days due to back 

pain using the significant predictors from the regression model is given in Appendix 

B.  Since the reference period differed between individuals, absenteeism was 

calculated as rate of absenteeism.  Therefore, absenteeism days were estimated by 

multiplying rate of absenteeism with reference period.   

 
In the regression model, each round of interview was treated as a separate case.  

Therefore, the absenteeism days due to back pain was calculated for each of the 

interview rounds.  Absenteeism days due to back pain for each of the interview 

rounds were then aggregated for an individual.  For example, if an individual who 

reported back pain was employed during two interview rounds (Round 1 and 3).  The 

absenteeism days due to back pain estimated using regression models for Rounds 1 

and 3 will be combined to obtain his/her absenteeism days due to back pain in 2000.     
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The number of days missed from work due to back pain estimated using the 

model was also stratified by work-related back pain.  Hypothesis H31 tests if the 

mean number of days missed from work due to work-related back pain was 

significantly different than that due to non-work-related back pain.  The lincom test 

in Stata, similar to an independent t-test, was used to test Hypothesis H31.  The 

lincom test computes point estimates, standard errors, t and z statistics, p-values, and 

confidence intervals for linear combinations of coefficients after any estimation 

command such as svymean (estimates mean after adjusting for the complex survey 

design).  

 

3.8.4 Productivity Loss Due to Back Pain 

There is a lack of consensus regarding the appropriate method of valuation of 

indirect non-medical costs such as productivity loss.  Currently there are two ways of 

calculating indirect costs: the human capital approach and friction cost method.  The 

human capital approach places a value on an individual’s life according to the 

individual’s earnings.329  The individual is viewed as producing a stream of output 

over a period of years, which is then valued at market value.330,331  Since life is 

valued in terms of market value, some groups are likely to be undervalued relative to 

                                                 

329 Cooper BS, Rice DP. The economic cost of illness revisited. Social Security Bulletin 
1976;39(2):21-36. 

330 Rice DP. Cost-of-illness studies: fact or fiction. Lancet 1994;1994(34):1519-20. 
331 Hogdon TA, Meiners MR. Cost-of-illness methodology: a guide to current practices and 

procedures. Milbank Memorial Fund Quarterly-Health and Society 1982;60(3):429-462. 
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others, for example, women compared to men; African Americans compared to 

whites; and young and elderly compared to middle aged.332  In addition to the 

problem of assigning greater weights to certain groups, critics of this method contend 

that for short-term absences, co-workers may complete an individual’s work or the 

individual may complete the work upon his/her return to work.  In the case of long-

term absences, individuals replacing an employee may have been previously 

unemployed.  Therefore, long-term absences will not have a significant impact on 

the society in terms of cost.  Only the sick individual and the employer will be 

affected by long term absences.333  Within the human capital approach, one hour of 

lost productivity is valued as one hour of an individual’s wage; however, wage may 

not be a true measure of one’s total lost productivity.334   

 
There is an alternate method to calculate the indirect costs called the friction 

cost method.  The friction cost method estimates the indirect costs by calculating the 

production losses caused by sick leave during a friction period.  The friction period is 

defined as the number of days needed to restore the initial production level.   

 
In the MEPS, data are collected on average hourly wage and number of hours 

worked in a week.  Using this information, it is difficult to determine the friction 

                                                 

332 Cooper BS, Rice DP. The economic cost of illness revisited. Social Security Bulletin 
1976;39(2):21-36. 

333 Drummond M. Cost of illness studies: a major headache? Pharmacoeconomics 1992;2(1):1-4. 
334 Lofland JH, Locklear JC, Frick KD. Different approaches to valuing the lost productivity of 

patients with migraine. Ibid.2001;19(9):917-925. 
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period; therefore, in this study, the human capital approach was used to value lost 

productivity from a societal perspective.  The productivity loss was calculated by 

multiplying the estimated number of workdays missed due to back pain by the daily 

wage reported by the individual.  Income per week was calculated using average 

hours worked per week and average hourly earnings of an individual.  In order to 

determine the daily wage rate, the income per week was divided by the number of 

days worked in a week.  Unfortunately, there was no data on the number of days 

worked by an individual in a week in the MEPS; therefore, it was assumed that all 

individuals worked five days per week.  Thus, the mean total productivity loss was 

calculated using the following formula: 

  

5
lossty Productivi

wagehr
days

×
×=     

 
 

where, days is the number of days missed from work due to back pain; wage  

is the hourly wage; and hr is the number of hours worked per week.   

 
Individuals who missed work due to back pain were identified and the total 

productivity loss was estimated using the estimated number of days missed from 

work due to back pain (See section 3.8.3).  The productivity loss due to back pain 

was further broken down by work-related back pain and non-work-related back pain.  

Hypothesis H32 tests whether the productivity loss due to work-related back pain will 

be significantly greater than the productivity loss due to non-work-related back pain.  
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The lincom test in Stata, similar to an independent t-test, was used to test Hypothesis 

H32.   

 

3.8.5 Direct Healthcare Costs of Back Pain 

 The direct healthcare costs were calculated for all individuals between 18 and 

65 years of age who experienced back pain (includes employed and unemployed 

individuals).  Event-level data were available for physician office visits, outpatient 

events, inpatient hospital stays, emergency room visits, home health services, and 

prescription medications.  Office-based visits and outpatient events included visits 

not only to physicians, but also to non-physician providers such as chiropractors, 

physical therapist, occupational therapists, psychologists, nurse and nurse 

practitioners, social workers, and physician assistants.  The amount paid by family, 

Medicare, Medicaid, private insurance, veterans, Tricare, other federal, state and 

local government, workers compensation, other private, other public, and other 

insurance for each event were available.  The total direct healthcare cost was 

determined by adding the sum of the 12 sources of payment for each of the medical 

care services utilized for back pain.  The healthcare expenditures were estimated 

from a societal perspective.  The total direct healthcare costs were also estimated for 

work-related back pain cases and non-work-related back pain cases.  Additionally, 

per-capita healthcare expenditures were also calculated.  Hypothesis H33 tests if there 

is any significant difference in direct healthcare costs resulting from work-related 
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back pain and non-work-related back pain.  The lincom test in Stata, similar to an 

independent t-test, was used to test Hypothesis H33.    

 
Direct healthcare costs of back pain were also estimated for individuals who 

did not miss work due to back pain and individuals who missed work due to back 

pain.  Hypothesis H34 tests if the direct healthcare costs are significantly different in 

individuals who missed work due to back pain than individuals who did not miss 

work due to back pain.   

  
 In addition, the direct healthcare expenditures stratified by demographic 

characteristics in individuals who reported back pain and who were employed were 

estimated. 

 

3.8.6 Total Costs 

The total cost (direct healthcare costs and productivity loss) was estimated for 

individuals between 18 and 65 years of ages who reported back pain and who were 

employed.   
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CHAPTER 4  

RESULTS 

4.1 Overview 

This chapter is divided into eight sections.  In the first section, a brief 

description of the data collected by the MEPS for the calendar year 2000 will be 

presented.  In the second section, demographic characteristics of the sample will be 

presented.  In the subsequent sections, the findings related to each of the study 

objectives will be presented.  

  

4.2 Brief Description of the Data 

The MEPS data collected in 2000 include individuals who participated in 

Rounds 3, 4, and 5 of Panel 4 and Rounds 1, 2, and 3 of Panel 5.  Therefore, all the 

participants were interviewed three times.  In 2000, 25,096 individuals were 

interviewed and the weighted population estimate was 278,405,516.  Of these about 

55.1 percent belonged to Panel 4.  The mean age of the weighted population was 35 

years (std. error=0.25; 95% CI= 34.65-35.66).  In 2000, 80.0 percent of the 

individuals reported one or more medical conditions (weighted n=228,997,770; un-

weighted n=20,053) and about 10.0 percent of these individuals experienced back 

pain during one of the three interview rounds (weighted n=23,661,142; un-weighted 

n=2,003).   
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Of those who reported medical conditions in 2000, 58.9 percent were 

between 18 and 65 years of age (weighted n=140,165,469; un-weighted n=11,822).  

In this age group, more women reported medical conditions than men (54.9 % vs. 

45.0 %).  Of those who reported back pain, 80.4 percent were between 18 and 65 

years of age (weighted n=19,188,708; un-weighted n=1,611).   

 
 In the following section, the demographic characteristics of individuals 

between 18 and 65 years of age who reported back pain during one of the three 

interview rounds will be presented (weighted n=19,188,708; un-weighted n=1,611).  

These individuals met one of the following criteria: 

1. Individual belonged to Panel 4, reported back pain in an interview round in 

1999, and utilized healthcare services for back pain in one or all of the 

interview rounds in 2000.   

2. Individual belonged to Panel 4, reported back pain in an interview round in 

1999 but did not utilize healthcare services for back pain in any of the 

interview rounds in 2000.  These cases were included in the 2000 Medical 

Conditions File because back pain was designated as a priority condition and 

all priority conditions were assumed to be chronic.335 

3. Individual belonged to Panel 4, and reported back pain in an interview round 

in 2000.    

                                                 

335 MEPS HC-052, 2000 Medical conditions. Silver Spring, MD: Agency for Healthcare Research and 
Quality. Center for Cost and Financing Studies, 2003. 
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4. Individual belonged to Panel 5, and reported back pain in an interview round 

in 2000.    

 

4.3 Demographic Characteristics of Individuals with Back Pain  

Age 
The mean age of the individuals who reported back pain was 42.7 years (std. 

error=0.35; 95% CI= 41.96-43.37).  Figure 4.1 illustrates the distribution of age. 

Figure 4.1: Un-weighted Frequency Distribution of Age in Individuals with 
Back Pain                                                             
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Low back pain was reported to be the primary cause of disability in 

individuals 45 years and younger.336  In this study sample, 56.7 percent of the 

individuals were 45 years and younger (un-weighted n=914; weighted n= 

11,161,320).  

 
Gender 

 
More women (51.4%) reported back pain than men.  Men who reported back 

pain were older than women.  The mean age with standard error for men and women 

who reported back pain are given in Table 4.1.   

   

Table 4-1: Mean Age by Gender for Individuals Who Reported Back Pain 

 

Gender Mean Age* Std Error 95% CI N 

Male 43.3 0.4 42.5 – 44.2  9,314,294 

Female 42.0 0.5 41.0 – 43.1 9,874,413 

  * These are weighted estimates. 

 
Ethnicity/Race 

 
In the MEPS, individuals were asked to report race, hispanic ethnicity, and 

specific hispanic ethnic group.  Table 4.2 shows the distribution for race, hispanic 

ethnicity, and specific hispanic ethnic group in individuals who reported back pain.  

                                                 

336 Mayer T, Gatchel R. Functional restoration for spinal disorders: The sports medicine approach. 
Philadelphia: Lea & Febiger, 1988. 
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A majority of the individuals who reported back pain were non-hispanic and white 

(See Table 4.2). 

Table 4-2: Frequency Distribution of Ethnicity and Race using Un-weighted 
and Weighted Sample of Individuals who Reported Back Pain  

 

Ethnicity/Race 
Un-weighted 
Frequency 

Weighted 
Frequency 

Percent* 

Race    

American Indian    18     210,586    1.1 

Aleut, Eskimo      0               0    0.0 

Asian or Pacific Islander     27      308,642    1.6 

Black    198   1,895,625    9.9 

White 1,368 16,773,855   87.4 

Total  1,611 19,188,708 100.0 

Hispanic Ethnicity    

Hispanic     299   1,779,116     9.3 

Non-Hispanic 1,312 17,409,591   90.7 

Total 1,611 19,188,708 100.0 

Specific Hispanic Ethnic 
Groups 

   

Puerto Rican        28     196,040   1.0 

Cuban       19     135,035    0.7 

Mexican/Mexican- 
American/Mexicano/ Chicano 

    202   1,080,433    5.6 

Other Latin American/ Other- 
Spanish 

     42      299,004    1.5 

Non-Hispanic 1,312 17,409,591   90.7 

Other Hispanic/Latino       8        68,604     0.3 

Total 1,611 19,188,708 100.0 

   * Percentage may not add up to 100 due to rounding 
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In this study, ethnicity/race was operationalized as “white,” “black,” 

“Hispanic,” and “others.”  Based on race and hispanic ethnicity, individuals who 

were “white” and “non-hispanic” were recoded as “white;” those who were “black” 

and “non-hispanic” were recoded as “Black.”  “Hispanics” included “white 

hispanics” and “black hispanics” and those who were either “American Indian” or 

“Asian/Pacific Islander” and “non-hispanic” were classified as “others.”   Based on 

this classification, the study sample was predominantly white (78.7%) followed by 

Blacks (9.5%) and Hispanics (9.3%) (See Table 4.3).  

Table 4-3: Frequency Distribution of Ethnicity using Un-weighted and 
Weighted Sample of Individuals Who Reported Back Pain 

 

Race/Ethnicity 
Un-weighted 
Frequency 

Weighted 
Frequency 

Percent* 

White 1,082 15,119,677  78.7 

Black     191   1,815,538    9.5 

Hispanic     299   1,779,116    9.3 

Others      39       474,376    2.5 

Total  1,611 19,188,708 100.0 

    * Percentage may not add up to 100 due to rounding 

 
 

Education 
 

Based on individuals’ highest degree and total number of years of education, 

an ordinal variable was created to determine the education level.  Table 4.4 illustrates 

the categories and distribution of the sample by education level.  A majority (31.9%) 
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of the individuals in the sample had a high school degree and 16.8 percent were 

college graduates.  

Table 4-4: Frequency Distribution of Education Level using Un-weighted and 
Weighted Sample of Individuals who Reported Back Pain 

 

Education 
Un-weighted 
Frequency 

Weighted 
Frequency 

Percent* 

Less than high school    388 3,694,092 19.2 

High school    507 6,116,569 31.9 

Some college    379 4,628,424 24.1 

College graduate    227   3,227,794 16.8 

Graduate school    104   1,450,812   7.5 

Missing       6         71,017   0.4 

Total  1,611 19,188,708 100.0 

    * Percentage may not add up to 100 due to rounding 

 
 

Marital Status 
 

The respondents reported their marital status during each interview round.  

The marital status for about four percent of the respondents changed between the 

rounds.  For individuals whose marital status changed between interview rounds, 

marital status reported in the initial interview round during 2000 was used.  For 

example, for individuals in Panel 4, the marital status reported in Round 3 was used, 

whereas, for individuals in Panel 5, the marital status reported in Round 1 was used.  

About 61.0 percent of the individuals who reported back pain were married during 

2000 (Table 4.5).   



 

 204 

Table 4-5: Frequency Distribution of Marital Status using Un-weighted and 
Weighted Sample of Individuals who Reported Back Pain 

 

Marital Status 
Un-weighted 
Frequency 

Weighted 
Frequency 

Percent* 

Married 1,013 11,702,427 61.0 

Single    598  7,486,281 39.0 

Total  1,611 19,188,708 100.0 

     * Percentage may not add up to 100 due to rounding 

 
 

In the following sections, findings relevant to each of the study objectives 

will be addressed.    

 

4.4 Prevalence 

The first objective of the study was to estimate the prevalence of back pain.  

The one-year period prevalence of back pain in individuals between 18 and 65 years 

of age was estimated using the following formula: 

painback  of  Prevalence = 

 

  years 65-18 aged sindividual ofnumber  Total

pain back  reported  whoyears 65-18 aged  sindividual ofNumber 
 

In 2000, 62.0 percent of the individuals who were interviewed were between 

18 and 65 years of age (weighted n=172,255,333; un-weighted n=14,896).  Of these, 

1,611 (un-weighted n) individuals had an ICD-9 code for back pain during one of the 
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three interview rounds in 2000 (weighted n=19,188,708).  Therefore, the period 

prevalence of back pain was 11.1 percent.   

  
The period prevalence of work-related back pain in individuals between 18 

and 65 years of age with back pain who were employed was estimated using the 

formula: 

employed  werepain whoback  with sindividual ofNumber 

at workident injury/acc  todue 

painback  with sindividual employed ofNumber 

painback  related- workof Prevalence =

 

 
Of those who reported back pain, 76.9 percent were employed during one or 

more interview rounds in 2000 (weighted n= 15,260,531; un-weighted n=1,239).  Of 

these, only 16.3 percent reported back pain due to work-related injury or accident.  

The period prevalence of non-work-related back pain was 83.7 percent (Table 4.6).  
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Table 4-6: Prevalence Rate for Back Pain, Work-related Back Pain and Non-
work-related Back Pain in Individuals 18 and 65 years of Age with  

 

  Prevalence Rate* Std. error 95% CI 

 
Individuals between 18 and 65 
years of age 
 

11.1% 0.00 10% - 12% 

 
Work-related back pain in 
individuals between 18 and 65 
years of age who were employed 
 

16.3% 0.01 14% - 19% 

 
Non-work-related back pain in 
individuals between 18 and 65 
years of age who were employed 
 

83.7% 0.01 81% - 86% 

* Prevalence rates are based on weighted estimates. 

 

4.5 Predictors of Absenteeism in Individuals Who Experienced Back Pain   

Absenteeism due to back pain imposes a huge economic burden not only to 

the employee, but also to the employer, and society.  Back pain is reported to be one 

of the most common reasons for employee sick leave.  The second objective of this 

study was to identify predictors of absenteeism days in individuals with back pain 

who were employed.  This section is organized as follows: 

• A brief description of the sample in terms of inclusion and exclusion 

criteria; 

• Descriptive statistics for the independent variables in the model; 

• Descriptive statistics for the dependent variable; 
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• Test for multicollinearity between the independent variables; 

• Regression model; and  

• Hypotheses tests. 

 

4.5.1 A Brief Description of the Sample (Employed Individuals who Reported 

Back Pain) 

Individuals with back pain who were employed were identified using the 

algorithm in Figure 3.1 in Chapter 3.  As mentioned earlier, individuals who reported 

back pain in 2000 were interviewed three times.  The employment status varied 

between the rounds for some of the participants.  A total of 79.4 percent of the 

individuals who reported back pain were employed during one or more interview 

rounds (weighted n=15,234,304; un-weighted n=1,239).  Table 4.7 lists the number 

of individuals with back pain who were employed in each of the three interview 

rounds.  

Table 4-7: Number of Individuals with Back Pain who were Employed During 
the Three Interview Rounds in 2000 

 

Interview 
Round 

Weighted frequency Un-weighted frequency Percent* 

Round 1 14,790,985 1,180 97.0 

Round 2 15,056,867 1,218 98.8 

Round 3 14,742,550 1,200 96.7 

   * Percent is the percentage of individuals who were employed in each of the three 
interview rounds.   
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Of the individuals with back pain who were employed during one or more 

interview rounds (weighted n=15,234,304; un-weighted n=1,239), 91.8 percent were 

employed during all three interview rounds (weighted n= 14,248,540; un-weighted 

n=1,138).   

 
  All the individuals who were identified as employed reported back pain 

during one of the interview rounds in which they were employed (weighted 

n=15,234,304; un-weighted n=1,239).  However, some of these individuals did not 

utilize healthcare services for back pain during all the interview rounds in which they 

were employed.  For example, an individual employed in Round 1 and who reported 

back pain in Round 1 might not have utilized healthcare services for back pain in 

Round 2 and then utilized healthcare services for back pain in Round 3.  In this 

study, if an individual utilized healthcare services for back pain, then it was assumed 

that he/she experienced back pain.  The percentage of individuals who experienced 

back pain (utilized healthcare services for back pain) during the three interview 

rounds is listed in Table 4.8.  Therefore, all the individuals in the final sample 

reported back pain sometime during 2000 but might not have experienced back pain 

during all the interview rounds in which they were employed.  
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Table 4-8: Frequency Distribution of Individuals who Experienced Back Pain 
by Interview Round in 2000 

 

   *Percent of those who were employed in that round 
 

A total of 14.5 percent of the individuals who reported back pain and who 

were employed identified using the algorithm in Figure 3.1, did not utilize healthcare 

services for back pain during any of the three interview rounds (weighted n= 

2,183,761; un-weighted n=180).  These individuals belonged to Panel 4 and reported 

back pain in 1999.  They were included in the MEPS 2000 Medical Conditions File 

because back pain was identified as a priority condition.  Therefore, for this study, an 

indicator variable was created to identify individuals who did not utilize healthcare 

services for back pain during any of the interview rounds versus those who utilized 

healthcare services for back pain during at least one interview round.  When the two 

groups were compared, they differed only on whether the individuals belonged to a 

Interview Rounds 

Round 1 Round 2 Round 3 Experienced 
Back Pain Weighted/ 

un-
weighted 

Percent* 
Weighted/ 

un-
weighted 

Percent* 
Weighted/ 

un-
weighted 

Percent* 

Yes 
6,888,114/ 

527 
46.6 

7,487,883/ 
601 

49.7 
5,305,969/ 

438 

 
36.0 

 

No 
7,902,871/ 

653 
53.4 

7,568,984/ 
617 

50.3 
9,436,581/ 

762 

 
64.0 

 

Total 
14,790,985/ 

1,180 
100.0 

15,056,867/ 
1,218 

100.0 
14,742,550/ 

1,200 

 
100.0 
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union contract and the number of other conditions reported.   Table 4.9 gives the test 

statistics comparing the two groups with significance level at P < 0.05.  

Table 4-9: Test Statistics for the Two Groups‡ on Demographics, Employment 
and Illness-related Characteristics 

 

Characteristics Test Statistics P value 

Age  0.54† 0.59 

Gender 0.32 0.57 

Ethnicity/Race 0.47 0.69 

Marital Status 2.26 0.13 

Occupation 1.03 0.37 

Education 0.88 0.46 

Health Insurance 0.03 0.85 

Union Contract   4.50 0.03* 

Sick Leave Benefits 0.14 0.85 

Work-related Back Pain 0.02 0.87 

Other Conditions 1.72 0.19 

Count of Other Conditions   2.81† <0.01* 

Presence of Other Comorbid 
Conditions 

0.21 0.96 

 * Significance at P<0.05; 
† t-statistics; for all categorical variables F statistics are 

reported.  In Stata, for categorical variables, the test of independence is based on 

Pearson χ2 statistic for two way tables.  To account for the survey design, the 
statistic is turned into an F statistic with non-integer degrees of freedom using a 
second order Rao and Scott correction.  ‡ The two groups compared are individuals 
who did not utilize healthcare services for back pain during any of the interview 
rounds versus those who utilized healthcare services for back pain during at least one 
interview round. 
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The two groups were not compared on perceived overall health status due to 

back pain because individuals who did not utilize healthcare services for back pain 

during any of the interview rounds were not asked to report perceived overall health 

status due to back pain.  Since the two groups did not differ significantly except for 

union contract, and count of other conditions, cases that did not utilize healthcare 

services for back pain during any of the interview rounds were deleted.  As 

mentioned earlier, these individuals belonged to Panel 4 and reported back pain in 

1999.  They were present in the MEPS 2000 medical conditions file mainly because 

back pain was listed as a priority condition.  Therefore, these cases were deleted 

from the study sample because back pain may not be a chronic condition for 

everyone.  Since these individuals did not utilize healthcare services during any of 

the interview rounds in 2000, it was assumed that these individuals did not 

experience back pain during any of the interview rounds in 2000.   

  
Additionally, 3.5 percent of the cases had conflicting data on whether they 

missed work due to back pain or other conditions and absenteeism days due to 

illness/injury.  For example, a few cases reported zero absenteeism days due to 

illness/injury but reported having missed work due to back pain or other conditions.  

Therefore, these cases were also deleted.  Furthermore, 3.7 percent of the cases had 

missing data for some of the independent variables in the regression model including 

work-related back pain, education, occupation, union status, and sick leave benefits.  

These cases were also deleted from the final sample. 
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The final sample of individuals who reported back pain and who were 

employed was 11,983,885 (un-weighted n=965).  This includes individuals who 

reported back pain and who were employed during one of the three interview rounds 

in 2000.  In the regression model, round level data for these 965 individuals were 

included to identify the predictors of absenteeism.  Only the rounds in which these 

individuals were employed were included in the study.  Therefore, if an individual 

with back pain was employed in Round 1 and Round 3, then he/she had two 

observations.  Whereas, if an individual with back pain was employed in Rounds 1, 

2, and 3, then he/she had three observations and if an individual with back pain was 

only employed in Round 1, then he/she had only one observation.  Based on this 

inclusion criterion, there were 2,792 observations for the 965 (un-weighted n) 

individuals who reported back pain in 2000.  

 
The demographic variables including age, gender, ethnicity, education level, 

marital status, and occupation and employment variables including union contract 

membership status and sick leave benefit status did not change for an individual with 

back pain between the rounds.  Therefore, if an individual with back pain was 

employed in Round 1 and Round 3, in the final sample, there were two observations 

for this individual and the demographic variables and employment variables 

remained the same for these two observations.   
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Illness characteristics including duration of back pain, perceived overall 

health status due to back pain, count of other conditions, presence of other 

conditions, and presence of other comorbid conditions were different between the 

interview rounds for an individual.  The descriptive statistics for the independent 

variables and dependent variable for the observations entered in the regression model 

(weighted n=35,005,535; un-weighted n=2,792) are discussed below.   

 
Since all the analyses in this study were done using “svy” command that 

incorporates the stratum, cluster and sampling weight variables, using observation 

level (or round level) data does not violate the independence assumptions.  Although 

each individual with back pain had one or more observations (in other words 

repeated measurement), in the final analyses they were identified based on their 

stratum, cluster, and sampling weight.  In case of a simple random sampling, using 

repeated measurements for an individual would have required some adjustments to 

avoid violations from independence, but the “svy” command accounts for this 

problem.   

 

4.5.2 Independent Variables in the Regression Model 

 
Demographic Characteristics 

The mean age of the observations in the final sample was 41.3 years (std. 

error=0.41; 95% CI= 40.47 - 42.10).  The age in the final sample was normally 

distributed (Figure 4.2)    
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Figure 4.2: Histogram of Age in the Final Sample of Individuals with Back Pain 
who were Employed (Un-weighted frequency) 
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Men were significantly older then women (t=99.6; p<0.01; std error= 0.8; 

95% CI=80.9 - 84.2).  The mean age of men and women with back pain in the final 

sample who were employed is given in Table 4.10.   
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Table 4-10: Mean Age by Gender for the Final Sample 

Gender Mean age* Std Error 95% CI 

Male 41.5 0.6 40.4 - 42.7 

Female 41.0 0.6 39.8 - 42.2 

* These are weighted estimates. 

  
The demographic characteristics of the final sample are given in Table 4.11.  

Females constituted 47.5 percent of the sample and 61.5 percent of the observations 

were married.  The final sample was predominantly white (81.3%).  A total of 34.4 

percent of the observations had a high school degree.  
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Table 4-11: Demographic Characteristics of the Observations in the Final 

Sample 

Demographic 
Characteristics 

Weighted 
frequency 

(n=35,005,535) 

Un-weighted 
frequency 
(n=2,792) 

Percent* 

Gender    

Male     18,400,369            1,468        52.5 

Female     16,605,166            1,324        47.5 

Marital status    

Married     21,526,248            1,810        61.5 

Single     13,479,286               982        38.5 

Ethnicity    

White     28,458,345            2,020        81.3 

Black       2,675,302               246          7.6 

Hispanic       3,002,461               463          8.6 

Others          869,426                 63          2.5 

Education    

Less than high school       1,150,768               138        10.8 

High school     14,657,623            1,250        34.4 

Some college       9,384,848               725        26.8 
College graduate       6,006,326               415        17.1 
Graduate school       3,805,970               264        10.9 

   * Percentage may not add up to 100 due to rounding 

 

Employment Characteristics 

  Table 4.12 lists the frequency distribution for the occupational category as 

defined in MEPS and in the present sample.  In the final sample, 61.3 percent of the 

observations were white collar workers (managerial and administrative staff) and 

25.6 percent were blue collar workers (craftsmen, and foremen and transport 

operators).  Very few observations belonged to the other occupation category; 

therefore these observations were grouped with individuals who were classified as 
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“service workers.” Therefore, the service/others category includes service workers, 

laborers who are not farming, farm owners and managers, farm laborers and 

foreman.  A total of 13.1 percent of the sample were in this category.   

Table 4-12: Frequency Distribution for Occupation Categories as Listed in 
MEPS and in the Present Study 

Occupational Category 
in MEPS 

Frequency 
(weighted/ 

un-weighted) 

Occupational Category in the 
Present Study   
(weighted/un-weighted) 

Professional, technical 
and kindered 

6,801,881/483 

Managerial and 
administrative 

7,109,444/502 

Sales workers 3,352,956/243 

Clerical and kindered 
workers 

4,192,945/360 

White collar (2,1457,226 /1588) 

Craftsmen and foremen 4,101,174/363 

Laborers, not farming 1,205,611/112 

Operatives 2,131,105/177 

Transport operatives 1,453,509/145 

Blue collar (8,953,760/797) 

Service workers 3,983,485/354 

Farm owners and 
managers 

295,363/23 

Farm laborers and 
foremen 

310,745/30 

Service/Others (4,589,593/407) 

 

  A total of 90.5 percent of the observations had health insurance coverage.  

Only 15.5 percent of the observations belonged to a union contract at work.  A total 

of 57.8 percent of the sample had sick leave benefits.  In the final sample, 12.1 
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percent of the observations were self employed and did not report sick leave benefits.  

Since these cases were self employed, they were grouped with those who had sick 

leave benefits; therefore, in the final sample, 69.9 percent of the observations had 

sick leave benefits at work.  Frequency distributions for the employment 

characteristics in the final sample are given in Table 4.13.       

Table 4-13: Employment Characteristics of the Observations in the Final 

Sample 

Employment 
Characteristics 

Weighted 
frequency 

(n=35,005,535) 

Un-weighted 
frequency 
(n=2,792) 

Percent* 

Occupation    

White collar          21,457,226             1,588 61.3 

Blue collar            8,953,760                797 25.6 

Service/Others            4,594,549                407 13.1 

Health Insurance 
Status 

   

Yes          31,681,020             2,481 90.5 

No            3,324,514                311   9.5 

Union status    

Yes            5,436,309                398 15.5 

No          29,569,226             2,394 84.5 

Sick Leave Benefits    

Yes          24,471,745             1,895 69.9 

No          10,533,789                897 30.1 

   * Percentage may not add up to 100 due to rounding 

 

Illness-related Characteristics 

A total of 16.8 percent of the observations reported back pain due to work-

related injury (weighted n= 5,892,369; un-weighted n= 473).  In the final sample, 
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27.5 percent of the observations had missing values for the date they experienced 

back pain.  The data for these cases were imputed using median duration of back 

pain in men and women, 45 years and younger and over 45 years of age.  The age 

was categorized into these two categories because it is reported in the literature that 

back pain is the number one reason for disability in individuals 45 years and 

younger.  Table 4.14 lists the median duration of back pain for the two age groups 

for both men and women that were used for imputing the missing values.  

Table 4-14: Median Duration of Back Pain in Months, Stratified by Age and 

Gender 

Age  
Gender < 45 years >45 years 

Male 7.48 mths 12.7 mths 

Female 6.74 mths 14.96 mths 

 

 After imputing the missing values, the mean duration of back pain was 50.4 

months (std error=3.4; 95% CI= 43.7 – 57.1) and the median was 14.7 months.  In 

the final sample, the duration of back pain for 7.3 percent of the cases was zero 

months.  This is because some of the individuals did not report back pain during their 

first round of interviews.   

 



 

 

2
2
0
 

Figure 4.3: Histogram of Duration of Back Pain in Months 
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Figure 4.3 illustrates the distribution of duration of back pain in months.  The 

normal Q-Q plot and detrended normal Q-Q plot are also provided in Appendix A 

(Figure A.1 & Figure A.2).   The histogram and the normal Q-Q plot do not show a 

normal distribution.  Standardized Z scores were calculated and about two percent of 

the cases had standardized Z score greater than 3.3.  Since the sample size of this 

study was large, a few standardized scores greater than 3.29 is acceptable.337  

Therefore, the outliers were not deleted from the sample.   

 
 In the MEPS, individuals were asked to report the perceived overall health 

status due to back pain during the round in which they reported back pain and for all 

the subsequent rounds in which they utilized healthcare services for back pain.  In 

the final sample, 49.2 percent of the observations did not have a value for perceived 

overall health status because they either did not report back pain in that round or did 

not utilize healthcare services in that round.  These observations were assigned a 

value of zero.  In the final sample, of the rounds in which back pain was reported or 

healthcare services were utilized for back pain, 12.4 percent of the cases had missing 

values for perceived overall health status due to back pain.  The data for the missing 

cases were imputed using PROC MI with SAS 9.1.  The variables used to impute the 

missing values include age, gender, ethnicity/race, marital status, education, 

occupation, health insurance status, union contract status, sick leave benefits, 

                                                 

337 Tabachnick BG, Fidell LS. Using Multivariate Statistics. Fourth ed. MA: Allyn and Bacon, 2001. 
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experienced back pain, duration of back pain, presence of other conditions, count of 

other conditions, presence of other comorbid conditions.  Of the observations where 

either back pain was reported or healthcare services were utilized for back pain, 21.7 

percent reported the perceived overall health status due to back pain as “somewhat 

serious” (Table 4.15).  Only 8.9 percent perceived the overall health status due to 

back pain as “very serious.”     

Table 4-15: Perceived Overall Health Status due to Back Pain in the Final 
Sample   

 

Perceived overall health 
status due to back pain 

Weighted 
frequency 

(n=35,005,535) 

Un-weighted 
frequency 
(n=2,792) 

Percent* 

Very serious   3,125,506   242   8.9 

Somewhat serious   7,582,690   605 21.7 

Not very serious   5,785,627   464 16.5 

Not at all serious  1,262,365     92   3.6 

Observations where 
healthcare services for back 
pain were not utilized 

17,249,347 1,389 49.2 

    * Percentage may not add up to 100 due to rounding 

  
A total of  70.1 percent of observations in the final sample also reported other 

conditions during the interview rounds (weighted n= 24,525,984; un-weighted 

n=1,932).  Of those who reported other conditions, the mean number of other 

conditions reported by individuals who reported back pain was three (Std. error=0.1; 

95% CI= 2.4 – 2.8) and the median was two.  Figure 4.4 illustrates the distribution of 

count of other conditions reported by individuals who reported back pain.   



 

 223 

Figure 4.4: Distribution of Count of Conditions Reported by Individuals who 
Reported Back Pain 
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In addition to determining presence and count of other conditions, six other 

comorbid conditions were identified including diabetes, hypertension, coronary heart 

disease, arthritis, asthma, and depression.  These conditions were selected due to 

their prevalence and impact on absenteeism.  In the final sample, four percent of the 

observations reported diabetes, 8.5 percent had hypertension, 1.1 percent reported 

coronary heart disease, 1.1 percent reported arthritis, 2.6 percent reported asthma, 

and 5.7 percent reported depression.  For the regression model, a categorical variable 
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indicating the presence of any of these conditions was created.  For example, if an 

individual reported any of the six conditions, he/she was coded “yes.” Therefore, in 

the final sample, 18.8 percent of the observations had reported at least one of the six 

conditions during the interview rounds (weighted n= 6,603,670; un-weighted 

n=522).  

 
 As mentioned earlier, all the individuals in the final sample had reported back 

pain during one of the interview rounds in which they were employed.  However, 

individuals did not experience back pain during all the interview rounds in which 

they were employed.  Whether an individual experienced back pain during an 

interview round was based on whether the individual utilized healthcare services for 

back pain during that round.  Therefore, a dichotomous variable “experienced back 

pain” was created to indicate whether an individual experienced back pain in an 

interview round.  Rounds in which individuals did not utilize healthcare services for 

back pain were coded as “no” i.e., individual did not experience back pain in that 

round.  For example, if an individual reported back pain in Round 1 but did not 

report utilizing back pain related healthcare services in Rounds 2 and 3, then he/she 

was coded “yes” for Round 1 and coded “no” for Rounds 2 and 3.  Therefore, based 

on this dichotomous variable, 50.7 percent of the observations had experienced back 

pain (weighted n= 17,756,188; un-weighted n = 1,403).   

  



 

 225 

 An interaction term was created between all the covariates discussed above 

and the dichotomous variable “experienced back pain” to identify the predictors of 

absenteeism in individuals who experienced back pain.  The only exception to this 

rule was for the variable “perceived overall health status due to back pain.”  As 

mentioned earlier, individuals reported perceived overall health status due to back 

pain only if they experienced back pain; therefore an interaction term between the 

variable “perceived overall health status due to back pain” and variable “experienced 

back pain” was not created.  

 
 The reference period for each of the interview rounds was the time period 

from the previous interview date to the current interview round date (see Table 2.1 

and Table 2.2).  The reference period varied between individuals and between 

rounds.  Therefore, for each individual case, the reference period for each of the 

rounds was calculated and accounted for in the regression model.  The average 

number of days in a reference period was 146 days (std. error=0.5; 95%CI = 145.2-

147.4) and the median was 150 days. There were a few cases with 262 days for the 

reference period.  In the regression analysis using count models, the variation in 

reference period was adjusted by including an offset term or exposure term.  The 

exposure term in this study was therefore the reference period.      
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4.5.3 Dependent Variable in the Regression Model 

Absenteeism Days due to Illness/Injury 

Employed individuals reported number of days missed from work due to 

illness/injury during each interview round.  As mentioned earlier, the absenteeism 

days reported in different interview rounds were treated as separate cases (See 

section 3.8.2).  For example, for an individual who was employed during all the three 

interview rounds, the absenteeism days reported during the three interview rounds 

represented three cases.  The reference period varied between the interview rounds.  

The average number of days in a reference period was 146 days.  A total of 63.6 

percent of the observations did not miss work due to illness/injury.  The mean 

number of absenteeism days due to illness/injury was 3.5 days (std.error=0.4; 95% 

CI= 2.8 - 4.3).  Figure 4.5 illustrates the distribution of absenteeism days due to 

illness/injury using the un-weighted sample of observations that had at least one 

absenteeism day due to illness/injury.  Absenteeism days due to illness/injury was 

not normally distributed and the distribution had long right tails.  In 2000, the mean 

number of absenteeism days due to illness/injury in individuals who missed at least 

one day from work due to illness/injury was ten days (std.error=0.9; 95% CI= 7.9 – 

11.5).  The mean number of absenteeism days due to illness/injury was the same for 

men and women who reported back pain (See Table 4.16).  The mean number of 

absenteeism days due to illness/injury was higher in blacks than other ethnic groups.  

Married individuals who reported back pain missed more days from work due to 
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illness/injury than singles.  Individuals who had at least a college degree missed less 

number of days from work due to illness/injury than individuals who did not have a 

college degree.  White collar workers missed less number of days from work than 

individuals in other occupation types (blue collar and service/others).  
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Table 4-16: Absenteeism Days Due to Illness/Injury Stratified by Demographic 
Characteristics  

  

Patient 
Characteristics 

Mean Number 
of Absenteeism 

Days 

Std. 
Error 

95% CI 

Total 
Number of 

Absenteeism 
Days 

Gender     

Men   9.7 1.4 6.9 – 12.5 57,974,566 

Women   9.8 1.2 7.4 – 12.1 66,267,831 

Age     

< 45 years 10.0 1.1 7.6 – 12.1 82,296,266 

> 45 years   9.4 1.3 6.8 – 12.1 41,946,131 

Ethnicity/Race     

White   9.2 1.0 7.2 – 11.2 93,339,222 

Black 12.8  3.7 5.5 – 20.0 15,471,150 

Hispanic 11.1 2.3 6.5 – 15.6 11,187,091 

Others 11.7 4.8 2.3 – 21.2   4,244,934 

Marital status     

Single  8.9 1.4 6.0 – 11.7 48,812,076 

Married 10.4 1.2 8.0 – 12.7 75,430,320 

Education     

Less than high 
school 

10.8 1.7 7.3 – 14.3 14,905,010 

High school   9.8 1.2 7.4 – 12.3 40,769,793 

Some college 12.5 2.2 8.0 – 16.9 47,031,426 

College graduate   6.3 1.6   3.2  –  9.5 13,898,060 

Graduate school   6.0 1.9   2.3  –  9.7   7,638,108 

Occupation     

White collar   7.8 1.0   5.8  –  9.8 62,798,568 

Blue collar 13.3 2.4 8.4 – 18.1 41,343,709 

Service/Other 12.3 2.3 7.8 – 16.8 20,100,119 

   Note: Includes only individuals who had at least one absenteeism day due to illness/injury
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Figure 4.5: Histogram of Absenteeism Days Due to Illness/Injury using Un-weighted Sample of 
Observations that had At least One Absenteeism Day Due to Illness/Injury 
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4.5.4 Test for Multicollinearity 

 Regression models are sensitive to correlation among predictor variables.338 

Although multicollinearity does not bias the coefficients, it does make them unstable.  

This can result in large standard errors.  In this study, a conservative approach was 

adopted whereby moderately (r=0.40-0.74) to highly (r> 0.75) correlated variables 

were not entered in the regression models.  Table A.1 to Table A.4 in Appendix A 

lists the correlation coefficients between all the independent variables.  All the 

categorical independent variables were first dummy coded.  For each of the 

categorical independent variables, the category with high number of cases was used 

as a reference category.    Table 4.17 lists the reference category for each of the 

categorical independent variable. 

 

 

 

 

 

 

 

 

 

                                                 

338 Ibid. 
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Table 4-17: Reference Category for the Categorical Variables 

 

Independent Variable Reference Category Comparison Groups 

Gender Male Female 

Ethnicity/Race White 

 

Black 
Hispanic 
Others 
 

Education High school 

 

Less than high school 
Some college 
College graduate 
Graduate school 
 

Marital status Married 
 

Single 
 

Occupation White collar 

 

Blue collar 
Service/Others 
 

Health insurance status With health insurance 

 

Without health 
insurance 
 

Union contract status Without union contract 
 

With union contract 
 

Sick leave benefit 
With sick leave 
benefits 

 

Without sick leave 
benefits 
 

Work-related back pain 
Back pain not due to 
work-related injury 

 

Back pain due to 
work-related injury 
 

Experienced back pain 
Those who 
experienced back pain 

 

Did not experience 
back pain 
 

Perceived overall health 
status due to back pain 

Very serious 

 

Somewhat serious 
Not very serious 
Not at all serious 
 

Presence of other 
comorbid conditions 

No 
 

Yes 
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From the tables in Appendix A (Tables A.1 to A.4), it can be seen that only 

the correlation between count of other conditions and presence of other conditions 

had a correlation coefficient greater than 0.4.  Therefore, the variable “presence of 

other conditions” was excluded from the regression model.  The correlation 

coefficients for all the other variables were less than 0.4.   

  
In addition to examining the correlation coefficients, the variance inflation 

factors (VIF) were also calculated.  Each of the independent variables was regressed 

on all the other independent variables.  VIF >= 4 is an arbitrary but common cut-off 

criterion for deciding when a given independent variable displays "too much" 

multicollinearity; values above 4 suggest a multicollinearity problem.  All the VIF 

values in Table 4.18 are below 4.0.  Although the VIF value for “presence of other 

conditions” was less than 4.0, this variable was excluded from the regression model 

due to its correlation with count of other conditions.   
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Table 4-18: VIF Values for the Independent Variables 

 

Independent Variables 1-R2 
VIF (1/1-
R2) 

Age 0.78 1.28 

Female 0.85 1.17 

Black 0.95 1.05 

Hispanic 0.88 1.13 

Other ethnic 0.94 1.06 

Less than high school 0.87 1.14 

Some college 0.76 1.31 

College graduate 0.71 1.40 

Graduate school 0.73 1.36 

Single 0.84 1.19 

Blue collar 0.67 1.49 

Service collar 0.82 1.21 

Without health insurance 0.86 1.16 

With union status 0.92 1.08 

No sick leave benefits 0.81 1.23 

Work related back pain 0.90 1.11 

Presence of back pain 0.30 3.33 

Presence of other condition 0.68 1.47 

Count of other condition 0.56 1.78 

Somewhat serious 0.37 2.70 

Not very serious 0.41 2.43 

Not at all serious 0.73 1.36 

Presence of other comorbid conditions 0.75 1.33 
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4.5.5 Regression Model 

 In the literature, events such as the number of sick days, physician visits, 

number of jobs held, and purchases of goods or services in an interval of time are 

called count events.  Count variables are often treated as continuous variables and 

oftentimes linear regression is applied to count outcomes.  However, using linear 

regression to count outcomes can result in inefficient, inconsistent, and biased 

estimates.339  This is mainly because count data has three distinct characteristics: 

overdispersion, excess zero counts, and long right tails.  Even though linear 

regression models provide reasonable results, it is much safer to use models 

specifically designed for count outcomes.  

  
 In this study count models were preferred over linear regression because of 

the long right tails in the histogram (Figure 4.4), excess number of zeros (63.5%), 

and overdispersion (variance greater than mean). The mean number of absenteeism 

days due to illness/injury was 3.5 days (std.error=0.3; 95% CI= 2.8 - 4.3) and the 

variance was 13.5.    

In this study, negative binomial regression model (NBRM) was preferred 

over poisson regression model (PRM) because the mean was not equal to the 

variance and the overdispersion factor α was not equal to zero (ln α=1.5; t=24.6; 

p<0.001) (See discussion on model selection in section 3.8.2, equation 9).   

                                                 

339 Long SJ, Freese J. Regression models for categorical dependent variables using STATA. Revised 
ed. College Station, Texas: Stata Press, 2003. 
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 Since 63.5 percent of the cases had zero absenteeism days, zero inflated 

count models were preferred.  Although the negative binomial regression corrects the 

under prediction of zero in the poisson regression by increasing the conditional 

variance, the negative binomial regression does not change the conditional mean.  

Zero modified count models change the mean structure to explicitly model the 

excess zero counts.  Therefore, either zero inflated poisson (ZIP) or zero inflated 

negative binomial (ZINB) could be used.  In this study ZINB was preferred because 

ZIP is used to model events that are distributed independently overtime.  Whereas 

events such as absenteeism days are not independent, i.e., if an individual in Round 1 

missed five days from work, the fifth work loss day may not be independent of the 

fourth work loss day, since both days could have been due to same spell of illness.  

For interdependent events such as absenteeism days, Cameron et al. recommends the 

use of negative binomial distribution.340  Therefore, ZINB was preferred.   

     
A graphical representation of how good each of the four models predicts 

absenteeism days is depicted in Figure 4.6.  The predicted probabilities for the four 

models were calculated.  The difference between the observed probabilities and the 

mean prediction was calculated for each of the four models.  Figure 4.6 is a graphical 

representation of the predicted probabilities.  In the graph, values above zero on the 

                                                 

340 Cameron AC, Trivedi PK, Milne F, Piggott J. A microeconomic model of the demand for health 
care and health insurance in Australia. Review of Economic Studies 1988;55(1):85-106. 
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Y-axis indicate more observed counts than predicted; those below zero indicate more 

predicted counts than observed.  The x-axis represents number of absenteeism days.             

Figure 4.6: Graphical Representation of the Four Count Models in Predicting 
Absenteeism Days 
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As can be seen in Figure 4.6, PRM has a problem predicting the average 

number of zeros.  The ZIP model is better than PRM but predicts too many 1s and 

2s.  The NBRM and ZINB predict well.  ZINB was finally selected because 63.5 

percent of the cases had zero absenteeism days.  All the models appeared to be stable 

beyond six or more days.   
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In the ZINB model, the dependent variable was absenteeism days due to 

illness/injury.  ZINB model allows the effect of the independent variables to vary 

between the decision to miss work and the decision on how many work days to miss.  

The zero inflated count models assume that there are two latent (unobserved) groups: 

“No days off group” (never missed work) and “ever had days off group” (missed 

work).  An individual in the “No days off group” has an outcome of zero with a 

probability of 1, while an individual in the “ever had days off group” might have a 

zero count, but there is a non-zero probability that he/she has a positive count.  The 

ZINB model gives a two part solution.  The first part gives coefficients for the factor 

change in the expected count for those who are in the “ever had days off group” i.e., 

individuals who missed work (similar to a negative binomial regression).  As 

mentioned earlier in Section 4.6.1, in the regression model, the differences in number 

of days in the reference period were adjusted by incorporating an exposure term in 

the model.  Therefore, the parameter estimates were interpreted as rate i.e., per one 

day.  The second part provides coefficients for the factor change in the odds of being 

in the “no days off group” compared to the “ever had days off group,” i.e., odds of 

not missing work compared to missing work.  These can be interpreted just as the 

coefficients for a binary logit model.    In this study the “ever had days off group” 

includes those who missed work, whereas the “no days off group” includes two 

groups; those who did not miss work (zero absenteeism days) and those who missed 

work.  Due to the exponential transformation used (to ensure process rate non-
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negativity), the effects of the model coefficients are not as obvious as in simple 

linear models where E(y|x)=βx + ε.  Therefore, in an exponential case, E[y|x]=exp 

(x΄β).  In the following section, the two part output from the ZINB regression model 

will be discussed.  As mentioned earlier in section 4.6.1, only the interaction terms 

and the perceived overall health status due to back pain were examined to identify 

the predictors of absenteeism in individuals who experienced back pain.         

Results from the Regression Analysis 

“Ever had days off group” 

 This includes individuals who missed work, therefore, the coefficient 

represents the factor change in the expected count for those who are in the “ever had 

days off group” i.e., individuals who missed work (similar to a negative binomial 

regression).  Table 4.19 presents the results of the significant variables for the “ever 

had days off group” in individuals who experienced back pain.  In the “ever had days 

off group,” the significant predictors of absenteeism in individuals who experienced 

back pain were:  

1. Whether an individual experienced back pain;  

2. Perceived overall health status due to back pain; 

3. Blacks who experienced back pain compared to whites who experienced 

back pain; and 

4. Hispanics who experienced back pain compared to whites who 

experienced back pain.   
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The complete output from the ZINB model is provided in Table A.5, Appendix A.   

  
 All the individuals in the final sample had reported back pain.  However, the 

results from the regression model suggest that the expected absenteeism rate was 

14.6 times more in individuals who experienced back pain than individuals who did 

not experience back pain, holding all other variables constant.  The expected 

absenteeism rate decreased by 72.0 percent in blacks who experienced back pain, 

when compared to whites who experienced back pain, holding all other variables 

constant.  In Hispanics who experienced back pain, the expected absenteeism rate 

was 66.0 percent less than whites who experienced back pain, holding all other 

variables constant.  In other words, the absenteeism rate was higher in whites who 

experienced back pain than blacks and Hispanics who experienced back pain. 

  
 Individuals’ perceived overall health status due to back pain was also found 

to be a significant predictor of absenteeism in individuals who experienced back 

pain.  Compared to individuals who reported their perceived overall health status due 

to back pain as “very serious,” the expected rate of absenteeism decreased by 69.0 

percent in individuals who reported “somewhat serious,” holding all other variables 

constant.  The expected rate of absenteeism decreased by 88.0 percent in individuals 

whose perceived overall health status due to back pain was “not very serious” when 

compared to individuals whose perceived overall health status due to back pain was 

“very serious,” holding all other variables constant.  In individuals whose perceived 
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overall health status due to back pain was “not at all serious,” the expected rate of 

absenteeism decreased by 89.0 percent, when compared to individuals whose 

perceived overall health status due to back pain was “very serious,” holding all other 

variables constant.  When all the variables in the regression model were controlled, 

the expected rate of absenteeism decreased by 98.9 percent.   

“No days off group” 

In the second part of the output, individuals were grouped into those who 

missed work (absenteeism days due to illness/injury greater than zero) and those who 

did not miss work (zero absenteeism days due to illness/injury).  The coefficients 

indicate odds of being in the “no days off group” compared to the “ever had days off 

group” i.e., odds of not missing work compared to missing work.  These can be 

interpreted just as the coefficients for a binary logit model.  A positive coefficient 

implies decreased likelihood of missing work.  The β coefficients, exp (β), %, std. 

error, P value and 95% CI for the significant predictor variables are provided in 

Table 4.20.   

 
Based on the second part of the output, the variables that significantly predict 

the likelihood of missing work in individuals who experienced back pain were:  

1. Blacks who experienced back pain compared to whites who experienced 

back pain; 

2. Individuals who were of “other ethnic” group and experienced back pain 

compared to whites who experienced back pain; 
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3. Individuals who had union contract and experienced back pain; and  

4. Individuals who had one or more other conditions and experienced back 

pain (interaction between count of other condition and presence of back 

pain). 

 

Compared to whites who experienced back pain, blacks who experienced 

back pain were 100.0 percent more likely to miss work, holding all other variables 

constant.  Individuals who belonged to “other ethnic” group were also more likely to 

miss work than whites who experienced back pain, holding all other variables 

constant.  Individuals who experienced back pain and who belonged to a union 

contract were 100.0 percent more likely to miss work than individuals who 

experienced back pain but did not belong to a union contract, holding all other 

variables constant.  In individuals who experienced back pain, presence of one 

additional condition decreases the odds of missing work by a factor of 64.7, holding 

all other variables constant.      
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   Table 4-19: Variables from the Regression Model that were Significant at P<0.05 for the “ever had days off 

group” in Individuals who Experienced Back Pain 

 

Independent variables β
‡ Exp(β)* %† 

Std. 
Error 

t P> |t| 95% CI 

Experienced back pain a     2.68 14.58 1358.0 0.77    3.45 0.001 1.14 – 4.22 

Ethnicity/Race b        

Blacks and Experienced back 

pain  
 -1.26   0.28   -72.0 0.45   -2.77 0.006 -2.17 – -0.36 

Hispanic and Experienced 

back pain  
-1.05   0.34   -66.0 0.46  -2.26 0.025 -1.98 – -0.13 

Perceived overall health status 
due to back pain c 

       

Somewhat serious  -1.16   0.31   -69.0 0.17   -6.85 <0.001 -1.50 – -0.83 

Not very serious  -2.09   0.12   -88.0 0.18 -11.52 <0.001 -2.45 – -1.73 

Not at all serious  -2.14   0.11   -89.0 0.37   -5.68 <0.001 -2.88 – -1.39 

Constant -4.53   0.01   -98.9 0.55    -8.20 <0.001 -5.62 – -3.44 

Dependent variable in the regression model- Absenteeism days due to illness/injury; The beta coefficients are interpreted in 

terms of absenteeism rate; 

Reference category- a Did not experience back pain, b Whites and Experienced back pain, and c very serious; 

‡ β- Un-standardized beta coefficient;  

*Exp(β)- e(β) ; and † %- {e(β)x100}-100 
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  Table 4-20: Variables from the Regression Model that were Significant at P<0.05 for the “no days off group” 
in Individuals who Experienced Back Pain 

Independent variables β
‡ Exp(β)* %† 

Std. 
Error 

t P> |t| 95% CI 

Ethnicity/Race a        

Black and Experienced back 

pain  
-24.48    0.000 -100.0 1.73 -14.10 <0.001 

-27.91 – -
21.05 

Other ethnic group and 

Experienced back pain  
-16.86    0.000 -100.0 3.72   -4.53 <0.001 -24.21 – -9.51 

 

With union contract and 
Experienced back pain b 

 

-12.96    0.000 -100.0 3.18   -4.07 <0.001 -19.24 – -6.67 

 

Count of other conditions 
and Experienced back pain 

 

   4.17 64.71 6371.0 1.39    3.00  0.003 1.42 – 6.92 

Constant    5.78 323.75 32275.0 2.51    2.30  0.023 0.82 – 10.74 

Dependent variable in the regression model- Absenteeism days due to illness/injury; The beta coefficients are interpreted in 

terms of likelihood of not missing work. Therefore, a positive coefficient implies decreased likelihood of missing work. 

Reference category- a Whites and Experienced back pain, and b Without union contract and experienced back pain 

‡ β- Un-standardized beta coefficient;  

*Exp(β)- e(β); and  

† %- {e(β)x100}-100 
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4.5.6 Tests of the Hypotheses 
 

The hypotheses, H1-H30, test the relationship between the independent 

variables and absenteeism in individuals who experienced back pain, controlling for 

all other variables in the regression model.  For each of the independent variables, 

there were two hypotheses: 

1) Test the likelihood of missing work; and  

2) Test if the expected rate of absenteeism is significantly different than the 

comparison group.   

In the regression model, all the categorical independent variables were entered as 

dummy variables; therefore, in this section the hypotheses will be presented for each 

of the dummy variables when compared to the reference categories (See Table 4.16 

for the list of reference categories).  Since all the hypotheses test the relationship 

between the covariates described in Section 3.8.2 and absenteeism days due to 

illness/injury in individuals who experienced back pain, only the interaction terms 

from the regression model were examined.  The only exception to this rule was 

perceived overall health status due to back pain.  There was no interaction term for 

this variable because perceived overall health status due to back pain was measured 

only if the individual experienced back pain.  For example, to test the effect of 

gender on absenteeism days in individuals who experienced back pain, the 

interaction term females*Experienced back pain was used.  The reference category 

in this case was males*Experienced back pain.  The complete output from the ZINB 
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model is provided in Table A.5, Appendix A and the beta coefficients for perceived 

overall health status, and all the interaction terms were used to test the hypotheses.   

 
The hypotheses that test the likelihood of missing work were based on the 

results from the “no days off group.”  The coefficients indicate odds of being in the 

“no days off group” compared to the “ever had days off group.”  So a positive 

coefficient implied decreased likelihood of missing work.  The results from the “ever 

had days off group” was used to test the hypotheses linked to rate of absenteeism.  A 

positive coefficient indicated increased rate of absenteeism.    

 

Age: In the regression model, an interaction term, age*experienced back pain was 

used to test hypotheses H1 and H2,  

H1 The likelihood of missing work will be positively related to age of the 

individuals who experienced back pain, controlling for all other variables.   

 SUPPORTED (β=0.069; t=0.90; p=0.372) 

 There was no significant relationship between the likelihood of missing work 

and age of the individuals who experienced back pain.   

H2 The expected rate of absenteeism days will be positively related to age of the 

individuals who experienced back pain, controlling for all other variables.   

NOT SUPPORTED (β=0.002; t=0.16; p=0.872) 

 There was no significant relationship between the expected rate of absenteeism 

and age of the individuals who experienced back pain.   
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Gender: Hypotheses H3 and H4 were tested using an interaction term, 

female*experienced back pain.  The reference category was males who experienced 

back pain.     

H3 The likelihood of missing work will not differ significantly between men and 

women who experienced back pain, controlling for all other variables. 

  SUPPORTED (β=2.48; t=1.03; p=0.303) 

 The beta coefficient for females who experienced back pain was not 

statistically significant; therefore, the likelihood of missing days from work did 

not differ significantly between men and women who experienced back pain. 

H4 The expected rate of absenteeism will not differ significantly between men and 

women who experienced back pain, controlling for all other variables. 

SUPPORTED (β=0.062; t=0.21; p=0.835)  

The beta coefficient for females who experienced back pain was not 

statistically significant; therefore, there was no significant difference in the 

expected rate of absenteeism between men and women who experienced back 

pain. 

 

Marital status: An interaction term, single*experienced back pain was used to test 

hypotheses H5 and H6.  Married individuals who experienced back pain were treated 

as the reference category in the regression model.   
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H5 The likelihood of missing work will not differ significantly between single and 

married individuals who experienced back pain, controlling for all other 

variables. 

 SUPPORTED (β=-3.701; t=-0.67; p=0.503) 

 The beta coefficient for individuals who were single and who experienced back 

pain was not statistically significant; therefore, the likelihood of missing days 

from work did not differ significantly between single and married individuals 

who experienced back pain. 

H6 The expected rate of absenteeism will not differ significantly between single 

and married individuals who experienced back pain, controlling for all other 

variables. 

SUPPORTED (β=-0.107; t=-0.37; p=0.712)  

The beta coefficient for individuals who were single and who experienced back 

pain was not statistically significant; therefore, there was no significant 

difference in the expected rate of absenteeism between single and married 

individuals who experienced back pain. 

 

Ethnicity/Race: The relationship between ethnicity and absenteeism in individuals 

who experienced back pain was examined using the following interaction terms, a) 

black*experienced back pain, b) Hispanic*experienced back pain, and c) other ethnic 

group*experienced back pain.  In the regression model, whites who experienced 

back pain were treated as the reference category.   



 

 248 

H7a The likelihood of missing work will not differ significantly between whites who 

experienced back pain and blacks who experienced back pain, controlling for 

all other variables. 

 NOT SUPPORTED (β=-24.485; t=-14.10; p<0.001) 

 The beta coefficient for blacks who experienced back pain was statistically 

significant.  Blacks who experienced back pain were more likely to miss work 

than whites who experienced back pain; therefore, the likelihood of missing 

days from work differed significantly between whites who experienced back 

pain and blacks who experienced back pain. 

 H7b The likelihood of missing work will not differ significantly between whites who 

experienced back pain and Hispanics who experienced back pain, controlling 

for all other variables. 

 SUPPORTED (β=-1.714; t=-0.74; p=0.461) 

 The beta coefficient for Hispanics who experienced back pain was not 

statistically significant; therefore, the likelihood of missing days from work did 

not differ significantly between whites who experienced back pain and 

Hispanics who experienced back pain. 

H7c The likelihood of missing work will not differ significantly between whites who 

experienced back pain and “others” who experienced back pain, controlling 

for all other variables. 

 NOT SUPPORTED (β=-16.864; t=-4.53; p<0.001) 
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 The beta coefficient for individuals who were of “other ethnic” group and who 

experienced back pain was statistically significant.  Individuals in the “other 

ethnic group” were more likely to miss work than whites who experienced back 

pain; therefore, the likelihood of missing days from work differed significantly 

between individuals who were of “other ethnic” group who experienced back 

pain and whites who experienced back pain. 

H8a The expected rate of absenteeism will not differ significantly between whites 

who experienced back pain and blacks who experienced back pain, controlling 

for all other variables. 

NOT SUPPORTED (β=-1.268; t=-2.77; p=0.006)  

The beta coefficient for blacks who experienced back pain was statistically 

significant; therefore, there was a significant difference in the expected rate of 

absenteeism between blacks who experienced back pain and whites who 

experienced back pain. 

H8b The expected rate of absenteeism will not differ significantly between whites 

who experienced back pain and Hispanics who experienced back pain, 

controlling for all other variables. 

NOT SUPPORTED (β=-1.056; t=-2.26; p=0.025)  

The beta coefficient for Hispanics who experienced back pain was statistically 

significant; therefore, there was a significant difference in the expected rate of 
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absenteeism between Hispanics who experienced back pain and whites who 

experienced back pain. 

H8c The expected rate of absenteeism will not differ significantly between whites 

who experienced back pain and “others” who experienced back pain, 

controlling for all other variables. 

SUPPORTED (β=-0.491; t=-0.76; p=0.450)  

The beta coefficient for individuals who were of “other ethnic” group and who 

experienced back pain was not statistically significant; therefore, there was no 

significant difference in the expected rate of absenteeism between individuals 

who were of “other ethnic” group who experienced back pain and whites who 

experienced back pain. 

 

Education: The following interaction terms were used to test hypotheses H9 and 

H10: a) less than high school*experienced back pain, b) some college*experienced 

back pain, c) college graduate*experienced back pain, and d) graduate 

school*experienced back pain.   Individuals with a high school degree and who 

experienced back pain were treated as the reference category in the regression model.  

It was hypothesized that there will be a negative relationship between education and 

absenteeism in individuals who experienced back pain.    

H9a The likelihood of missing days from work will be significantly greater in 

individuals with less than high school education and who experienced back 
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pain than individuals with high school education and who experienced back 

pain, controlling for all other variables. 

 This could not be calculated because of insufficient observation in the cells. 

H9b The likelihood of missing days from work will be significantly greater in 

individuals with a high school education and who experienced back pain than 

individuals with some college education and who experienced back pain, 

controlling for all other variables. 

 NOT SUPPORTED (β=-3.157; t=-0.96; p=0.341) 

 The beta coefficient for individuals with some college education and who 

experienced back pain was negative and was not statistically significant; 

therefore, the likelihood of missing days from work was not significantly 

greater in individuals with a high school education and who experienced back 

pain than individuals with some college education and who experienced back 

pain.  

H9c The likelihood of missing days from work will be significantly greater in 

individuals with a  high school education and who experienced back pain than 

individuals who had a college degree and who experienced back pain, 

controlling for all other variables. 

 NOT SUPPORTED (β=0.539; t=0.26; p=0.794) 

 The beta coefficient for individuals who had a college degree and who 

experienced back pain was positive but was not statistically significant; 
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therefore, the likelihood of missing days from work was not significantly 

greater in individuals with a high school education and who experienced back 

pain than individuals who were college graduate and who experienced back 

pain.  

H9d The likelihood of missing days from work will be significantly greater in 

individuals with high school education and who experienced back pain than 

individuals whose education level was graduate school and who experienced 

back pain, controlling for all other variables. 

 NOT SUPPORTED (β=1.792; t=0.34; p=0.737) 

 The beta coefficient for individuals who education level was graduate school 

and who experienced back pain was positive, which implies that compared to 

individuals with high school education and who experienced back pain, they 

were less likely to miss work.  However, the beta coefficient was not 

statistically significant.  Therefore, the likelihood of missing days from work 

was not significantly different between individuals with high school education 

who experienced back pain and individuals whose education level was graduate 

school and who experienced back pain.    

H10a The expected rate of absenteeism  in individuals with less than high school 

education and who experienced back pain will be significantly greater than 

individuals with high school education and who experienced back pain, 

controlling for all other variables. 
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This could not be calculated because of insufficient observation in the cells. 

H10b The expected rate of absenteeism in individuals with a high school education 

and who experienced back pain will be significantly greater than individuals 

with some college education and who experienced back pain, controlling for all 

other variables. 

NOT SUPPORTED (β=0.006; t=0.02; p=0.983) 

The expected rate of absenteeism in individuals with a high school education 

and who experienced back pain was not significantly greater than in individuals 

with some college education and who experienced back pain.     

H10c The expected rate of absenteeism in individuals with a high school education 

and who experienced back pain will be significantly greater than individuals 

who had a college degree and who experienced back pain, controlling for all 

other variables. 

NOT SUPPORTED (β=-0.535; t=-1.36; p=0.176)  

The beta coefficient for individuals who had a college degree and who 

experienced back pain was negative but was not statistically significant; 

therefore, the expected rate of absenteeism in individuals with a high school 

education and who experienced back pain was not significantly greater than 

individuals who were college graduates and who experienced back pain.   

H10d The expected rate of absenteeism in individuals with high school education and 

who experienced back pain will be significantly greater than individuals whose 
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education level was graduate school and who experienced back pain, 

controlling for all other variables. 

NOT SUPPORTED (β=-0.862; t=-1.39; p=0.166)  

The beta coefficient for individuals who were in graduate school and who 

experienced back pain was negative but was not statistically significant; 

therefore, the expected rate of absenteeism in individuals with high school 

education and who experienced back pain was not significantly greater than 

individuals whose education level was graduate school and who experienced 

back pain.   

 

Occupation: Hypotheses H11 and H12 tests that the likelihood of missing work and 

the expected rate of absenteeism will be significantly greater in individuals who 

experienced back pain and who were employed in occupations with greater job 

difficulty than individuals with lesser job difficulty, controlling for all other 

variables.  The following interaction terms were tested, a) blue collar 

workers*experienced back pain, and b) service collar workers/others*experienced 

back pain.  White collar workers who experienced back pain were treated as the 

reference category.   

H11a Blue collar workers who experienced back pain are more likely to miss work 

than white collar workers who experienced back pain, controlling for all other 

variables. 

NOT SUPPORTED (β=-0.285; t=-0.14; p=0.888)  



 

 255 

In the “no days off group,” the beta coefficient for blue collar workers who 

experienced back pain was negative, this implies that they were more likely to 

miss work than white collar workers.  But the beta coefficient was not 

statistically significant.   Therefore, the likelihood of missing work was not 

significantly greater in blue collar workers who experienced back pain than 

white collar workers who experienced back pain.   

H11b Service collar/other workers who experienced back pain are more likely to 

miss work than white collar workers who experienced back pain, controlling 

for all other variables. 

NOT SUPPORTED (β=0.753; t=-0.24; p=0.812)  

In the “no days off group,” the beta coefficient for service collar workers who 

experienced back pain was positive, this implies that they were less likely to 

miss work than white collar workers and the beta coefficient was not 

statistically significant.   Therefore, the likelihood of missing work was not 

significantly greater in service collar workers who experienced back pain than 

white collar workers who experienced back pain.   

H12a The expected rate of absenteeism is significantly greater in blue collar workers 

who experienced back pain than white collar workers who experienced back 

pain, controlling for all other variables. 

NOT SUPPORTED (β=0.331; t=0.95; p=0.346)  
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In the “ever had days off group” the beta coefficient for blue collar workers 

who experienced back pain was positive, this implies that the expected rate of 

absenteeism was greater than white collar workers who experienced back pain.  

But the beta coefficient was not statistically significant.   Therefore, the 

expected rate of absenteeism was not significantly greater in blue collar 

workers who experienced back pain than white collar workers who experienced 

back pain, controlling for all other variables.   

H12b The expected rate of absenteeism is significantly greater in service collar 

workers who experienced back pain than white collar workers who experienced 

back pain, controlling for all other variables. 

NOT SUPPORTED (β=-0.334; t=-0.64; p=0.524)  

In the “ever had days off group” the beta coefficient for service collar workers 

who experienced back pain was negative, this implies that the expected rate of 

absenteeism was not greater than white collar workers and the beta coefficient 

was not statistically significant.   Therefore, the expected rate of absenteeism 

was not significantly greater in service collar workers who experienced back 

pain than white collar workers who experienced back pain, controlling for all 

other variables.   

 

Health insurance: Hypotheses H13 and H14 tests that the likelihood of missing work 

and the expected rate of absenteeism will not significantly differ between individuals 

with health insurance who experienced back pain and individuals without health 
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insurance who experienced back pain, controlling for all other variables.  In the 

regression model, the interaction term individuals without health 

insurance*experienced back pain was used to test the hypotheses and individuals 

with health insurance who experienced back pain were treated as the reference 

category.    

H13 The likelihood of missing work will not differ significantly between individuals 

with health insurance who experienced back pain and individuals without 

health insurance who experienced back pain, controlling for all other 

variables. 

SUPPORTED (β=-0.689; t=-0.28; p=0.777)  

In the “no days off group” the beta coefficient for individuals without health 

insurance who experienced back pain was not statistically significant.  

Therefore, the likelihood of missing work was not significantly different 

between individuals with health insurance who experienced back pain and 

individuals without health insurance who experienced back pain.   

H14 The expected rate of absenteeism will not differ significantly between 

individuals with health insurance who experienced back pain and individuals 

without health insurance who experienced back pain, controlling for all other 

variables. 

SUPPORTED (β=0.572; t=1.03; p=0.304)  
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In the “ever had days off group” the beta coefficient for individuals without 

health insurance who experienced back pain was not statistically significant.  

Therefore, the expected rate of absenteeism was not significantly different 

between individuals with health insurance who experienced back pain and 

individuals without health insurance who experienced back pain.   

 

Union contract status: Hypotheses H15 and H16 tests that the likelihood of missing 

work and the expected rate of absenteeism will be significantly greater in individuals 

with union contract who experienced back pain than individuals without union 

contract who experienced back pain, controlling for all other variables.  The 

hypotheses were tested using the interaction term, individuals with union 

contract*experienced back pain and the reference category in the regression model 

was individuals without union contract who experienced back pain.   

H15 The likelihood of missing days from work will be significantly greater in 

individuals with union contract who experienced back pain than in individuals 

without union contract who experienced back pain, controlling for all other 

variables. 

SUPPORTED (β=-12.964; t=-4.07; p<0.001)  

In the “no days off group” the beta coefficient for individuals with a union 

contract who experienced back pain was negative and statistically significant.  

This implies that individuals with a union contract who experienced back pain 

were more likely to miss work than individuals without a union contract who 
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experienced back pain.  Therefore, the likelihood of missing work was 

significantly greater in individuals with a union contract who experienced back 

pain than in individuals without a union contract who experienced back pain.   

H16 The expected rate of absenteeism will be significantly greater in individuals 

with a union contract who experienced back pain than in individuals without a  

union contract who experienced back pain, controlling for all other variables. 

NOT SUPPORTED (β=-0.352; t=-1.18; p=0.239)  

In the “ever had days off group” the beta coefficient for individuals with a 

union contract who experienced back pain was negative and not statistically 

significant.  Therefore, the expected rate of absenteeism was not significantly 

greater in individuals with a union contract who experienced back pain than in 

individuals without a union contract who experienced back pain.   

 

Sick leave benefit status: Hypotheses H17 and H18 tests the likelihood of missing 

work and the expected rate of absenteeism will be significantly greater in individuals 

with sick leave benefits who experienced back pain than individuals without sick 

leave benefits who experienced back pain, controlling for all other variables.  The 

interaction term, individuals without sick leave benefits*experienced back pain in the 

regression model was used to test the hypotheses.  Individuals with sick leave status 

who experienced back pain were treated as the reference category. 

H17 The likelihood of missing days from work will be significantly greater in 

individuals with sick leave benefits who experienced back pain than in 
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individuals without sick leave benefits who experienced back pain, controlling 

for all other variables. 

NOT SUPPORTED (β=0.184; t=0.09; p=0.926)  

In the “no days off group” the beta coefficient for individuals without sick 

leave benefits who experienced back pain was positive, this implies that 

individuals with sick leave benefits were more likely to miss work but the beta 

coefficient was not statistically significant.  Therefore, the likelihood of 

missing work was not significantly greater in individuals with sick leave 

benefits who experienced back pain than in individuals without sick leave 

benefits who experienced back pain.   

H18 The expected rate of absenteeism will be significantly greater in individuals 

with sick leave benefits who experienced back pain than in individuals without 

sick leave benefits who experienced back pain, controlling for all other 

variables. 

NOT SUPPORTED (β=-0.528; t=-1.61; p=0.110)  

In the “ever had days off group” the beta coefficient for individuals without 

sick leave benefits who experienced back pain was negative but was not 

statistically significant.  Therefore, the expected rate of absenteeism was not 

significantly greater in individuals with sick leave benefits who experienced 

back pain than individuals without sick leave benefits who experienced back 

pain.   
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Work-related back pain: Hypotheses H19 and H20 tests that the likelihood of 

missing work and the expected rate of absenteeism will be significantly greater in 

individuals who experienced back pain and reported back pain due to work-related 

injury than individuals who experienced back pain but did not report back pain due 

to work-related injury, controlling for all other variables.  In the regression model, an 

interaction term, individuals who reported back pain due to work-related 

injury*experienced back pain was used to test this hypothesis.  Individuals who 

experienced back pain but did not report back pain due to work-related injury were 

treated as the reference category.   

H19 The likelihood of missing days from work will be significantly greater in 

individuals who experienced back pain and reported back pain due to work-

related injury than individuals who experienced back pain but did not report 

back pain due to work-related injury, controlling for all other variables.   

NOT SUPPORTED (β=-1.265; t=-0.62; p=0.539)  

In the “no days off group” the beta coefficient for individuals who experienced 

back pain and who reported back pain due to work-related injury was negative 

which implies that individuals who experienced back pain and who reported 

back pain due to work-related injury were more likely to miss work but the beta 

coefficient was not statistically significant.  Therefore, the likelihood of 

missing work was not significantly greater in individuals who experienced back 
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pain and reported back pain due to work-related injury than individuals who 

experienced back pain but did not report back pain due to work-related injury. 

H20 The expected rate of absenteeism days will be significantly greater in 

individuals who experienced back pain and reported back pain due to work-

related injury than individuals who experienced back pain but did not report 

back pain due to work-related injury, controlling for all other variables.   

NOT SUPPORTED (β=-0.421; t=-1.05; p=0.295)  

The beta coefficient for individuals who experienced back pain and reported 

back pain due to work-related injury was negative and not significant.  

Therefore, the absenteeism rate was not significantly greater in individuals who 

experienced back pain and reported back pain due to work-related injury than 

individuals who experienced back pain but did not report back pain due to 

work-related injury. 

 

Duration of back pain: Hypotheses H21 and H22 tests that the likelihood of missing 

work and the expected rate of absenteeism will not be associated with the number of 

months individuals experienced back pain, controlling for all other variables.  In the 

regression model, an interaction term, individual’s duration of back pain in 

months*experienced back pain was used to test the hypotheses.   

H21 The likelihood of missing days from work will not be significantly related to the 

number of months individuals experienced back pain, controlling for all other 

variables.   
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SUPPORTED (β=0.005; t=0.45; p=0.652) 

 There was no significant relationship between the likelihood of missing work 

and the number of months individuals experienced back pain. 

H22 The expected rate of absenteeism days will not be significantly related to the 

number of months individuals experienced back pain, controlling for all other 

variables.   

SUPPORTED (β=0.000; t=0.00; p=0.999) 

 There was no significant relationship between the expected rate of absenteeism 

and the number of months individuals experienced back pain. 

 

Count of other conditions: Hypotheses H23 and H24 tests that the likelihood of 

missing work and the expected rate of absenteeism will be positively related to the 

number of other conditions reported by individuals who experienced back pain, 

controlling for all other variables.  The interaction term in the regression model was 

count of other conditions*experienced back pain.    

H23 The likelihood of missing days from work will be positively related to the 

number of other conditions reported by individuals who experienced back pain, 

controlling for all other variables.   

NOT SUPPORTED (β=4.175; t=3.00; p=0.003) 

 The beta coefficient was positive and statistically significant.  This implies that 

with the presence of every additional other condition, individuals who 

experienced back pain were less likely to miss work. Therefore the likelihood 
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of missing work was not positively related to the number of other conditions 

reported by individuals who experienced back pain.   

H24 The expected rate of absenteeism will be positively related to the number of 

other conditions reported by individuals who experienced back pain, 

controlling for all other variables.   

NOT SUPPORTED (β=-0.086; t=-0.98; p=0.331) 

 The beta coefficient was negative and was not statistically significant.  

Therefore the expected rate of absenteeism was not positively related to the 

number of other conditions reported by individuals who experienced back pain.   

 

Presence of other comorbid conditions: Hypotheses H25 and H26 tests that the 

likelihood of missing work and the expected rate of absenteeism will be significantly 

greater for individuals who experienced back pain and who reported other comorbid 

conditions than individuals who experienced back pain but did not report other 

comorbid conditions.  In the regression model, an interaction term, individuals with 

other comorbid conditions*experienced back pain was created to test the hypotheses.  

The reference category was individuals who experienced back pain but did not report 

other comorbid conditions   

H25 The likelihood of missing work will be significantly greater for individuals who 

experienced back pain and who reported other comorbid conditions than individuals 

who experienced back pain but did not report other comorbid conditions, controlling 

for all other variables.   
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NOT SUPPORTED (β=-4.571; t=-1.80; p=0.074)  

The beta coefficient in the “no days off group” was negative; this implies that 

individuals who experienced back pain and who reported one of the other comorbid 

conditions were more likely to miss work than individuals who experienced back 

pain but did not report other comorbid conditions.  However, the beta coefficient was 

not statistically significant.  Therefore, the likelihood of missing work was not 

statistically greater for individuals who experienced back pain and who reported 

other comorbid conditions than individuals who experienced back pain but did not 

report other comorbid conditions.     

H26 The expected rate of absenteeism days will be significantly greater for 

individuals who experienced back pain and who reported other comorbid conditions 

than individuals who experienced back pain but did not report other comorbid 

conditions, controlling for all other variables.   

NOT SUPPORTED (β=0.215; t=0.80; p=0.428)  

The beta coefficient in the “ever had days off group” was positive i.e., individuals 

who experienced back pain and who reported other comorbid conditions had greater 

expected rate of absenteeism than individuals who experienced back pain but did not 

report other comorbid conditions.  However, the beta coefficient was not statistically 

significant.  Therefore, the expected rate of absenteeism was not statistically greater 

for individuals who experienced back pain and who reported other comorbid 
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conditions than individuals who experienced back pain but did not report other 

comorbid conditions.     

 

Perceived overall health status due to back pain: Hypotheses H27 and H28 tests 

that the likelihood of missing work and the expected rate of absenteeism will be 

significantly greater for individuals whose perceived overall health status due to back 

pain was poor than for individuals whose perceived overall health status due to back 

pain was good.  In the regression model, the following variables were used to test the 

hypotheses, a) somewhat serious health status, b) not very serious health status, and 

c) not at all serious health status.  The reference category was those who perceived 

their health status due to back pain as very serious.     

H27a The likelihood of missing work will be significantly greater for individuals who 

perceived their health status due to back pain as very serious than individuals who 

perceived their health status due to back pain as somewhat serious, controlling for 

all other variables.   

NOT SUPPORTED (β=0.533; t=0.46; p=0.644)  

The beta coefficient in the “no days off group” was positive; this implies that 

individuals who perceived their health status due to back pain as very serious were 

more likely to miss work than individuals who perceived their health status due to 

back pain as somewhat serious.  However, the beta coefficient was not statistically 

significant.  Therefore, the likelihood of missing work was not statistically greater 
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for individuals who perceived their health status due to back pain as very serious 

than individuals who perceived their health status due to back pain as somewhat 

serious.   

H27b The likelihood of missing work will be significantly greater for individuals 

who perceived their health status due to back pain as very serious than individuals 

who perceived their health status due to back pain as not very serious, controlling 

for all other variables.   

NOT SUPPORTED (β=0.538; t=0.52; p=0.602)  

The beta coefficient in the “no days off group” was positive; this implies that 

individuals who perceived their health status due to back pain as very serious were 

more likely to miss work than individuals who perceived their health status due to 

back pain as not very serious.  However, the beta coefficient was not statistically 

significant.  Therefore, the likelihood of missing work was not statistically greater 

for individuals who perceived their health status due to back pain as very serious 

than individuals who perceived their health status due to back pain as not very 

serious.   

H27c The likelihood of missing work will be significantly greater for individuals who 

perceived their health status due to back pain as very serious than individuals who 

perceived their health status due to back pain as not at all serious, controlling for all 

other variables.   

NOT SUPPORTED (β=2.147; t=1.04; p=0.299)  
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The beta coefficient in the “no days off group” was positive; this implies that 

individuals who perceived their health status due to back pain as very serious were 

more likely to miss work than individuals who perceived their health status due to 

back pain as not at all serious.  However, the beta coefficient was not statistically 

significant.  Therefore, the likelihood of missing work was not statistically greater 

for individuals who perceived their health status due to back pain as very serious 

than individuals who perceived their health status due to back pain as not at all 

serious.   

H28a The rate of absenteeism will be significantly greater for individuals who 

perceived their health status due to back pain as very serious than individuals who 

perceived their health status due to back pain as somewhat serious, controlling for 

all other variables. 

SUPPORTED (β=-1.169; t=-6.85; p<0.001)  

The beta coefficient in the “ever had days off group” was negative; this implies that 

the absenteeism rate in individuals who perceived their health status due to back pain 

as very serious was greater than individuals who perceived their health status due to 

back pain as somewhat serious and the beta coefficient was statistically significant.  

Therefore, the rate of absenteeism was statistically greater for individuals who 

perceived their health status due to back pain as very serious than individuals who 

perceived their health status due to back pain as somewhat serious.   



 

 269 

H28b The rate of absenteeism will be significantly greater for individuals who 

perceived their health status due to back pain as very serious than individuals who 

perceived their health status due to back pain as not very serious, controlling for all 

other variables.  

 SUPPORTED (β=-2.096; t=-11.52; p<0.001) 

The beta coefficient in the “ever had days off group” was negative; this implies that 

the absenteeism rate in individuals who perceived their health status due to back pain 

as very serious was greater than individuals who perceived their health status due to 

back pain as not very serious and the beta coefficient was statistically significant.  

Therefore, the rate of absenteeism was statistically greater for individuals who 

perceived their health status due to back pain as very serious than individuals who 

perceived their health status due to back pain as not very serious.   

H28c The rate of absenteeism will be significantly greater for individuals who 

perceived their health status due to back pain as very serious than individuals who 

perceived their health status due to back pain as not at all serious, controlling for all 

other variables.   

SUPPORTED (β=-2.141; t=-5.68; p<0.001)  

The beta coefficient in the “ever had days off group” was negative; this implies that 

the absenteeism rate in individuals who perceived their health status due to back pain 

as very serious was greater than individuals who perceived their health status due to 

back pain as not at all serious and the beta coefficient was statistically significant.  
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Therefore, the rate of absenteeism was statistically greater for individuals who 

perceived their health status due to back pain as “very serious” than individuals who 

perceived their health status due to back pain as “not at all serious.”   

 

 Hypotheses H29 and H30 were not tested because the variable presence of other 

conditions was dropped from the regression model due to multicollinearity.    

 

4.6 Absenteeism Days Due to Back Pain 

In the MEPS, individuals reported the number of days missed from work due 

to illness/ injury during each of the interview rounds.  Due to the design of the 

survey instrument used in MEPS, the number of days missed due to a particular 

medical condition could not be inferred from absenteeism days due to illness/injury.  

Therefore, absenteeism days due to back pain were estimated using the regression 

model (ZINB) discussed in Section 4.5.   

 
In Stata, the predict command calculates predicted probabilities of a positive 

outcome for each observation after an estimation such as ZINB regression, given the 

values of the predictors for that observation.  The process used by this command to 

compute the predicted values for each individual involved multiple steps in order to 

accurately represent the zero-inflated negative binomial model.  The first step had 

two parts which involves estimating the expected value in log transformed units for 

the equation when there was at least one day off and for the equation modeling the 
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probability of every having a day off.  After estimating these equations, the 

probability of ever having days off due to back pain is generated by exponentiation 

of belonging to the always zero group.  Then the expected value of the equation 

modeling the number of days off was calculated and adjusted for the probability of 

having any days off.  The ZINB model incorporated an offset variable that 

transforms the outcome into a rate.  To obtain the rate of time off due to pain, the 

expected value of days off was then multiplied by the number of days in the offset 

period.   

     
Unfortunately, the predict command is not compatible with the commands 

that adjusts for the complex survey design.  Therefore, the estimated number of 

absenteeism days due to back pain was computed manually using the formula used 

for the predict command.  The interaction terms in the regression model tests the 

relationship between absenteeism and the covariates in individuals who experienced 

back pain.  For example, the interaction term, Black*Experienced back pain, tests if 

there was a significant difference in absenteeism days between blacks who 

experienced back pain and whites who experienced back pain.  If this interaction 

term was statistically significant at P<0.05, it was implied that the absenteeism days 

in individuals who experienced back pain differed between blacks and whites and 

therefore was used in the estimation of absenteeism days due to back pain.  On the 

other hand, if female*Experienced back pain was not significant (P>0.05); it was 

implied that there was no difference in absenteeism between men and women who 
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experienced back pain.  Since this interaction term was not significant, it implied that 

it was not a significant predictor of absenteeism days in individuals who experienced 

back pain and so was not included in estimating absenteeism days due to back pain.  

 
Therefore, all the terms in the regression model that were significant 

predictors of absenteeism in individuals who experienced back pain were used to 

estimate the absenteeism due to back pain.  This includes all the interaction terms, 

“perceived overall health status due to back pain” and “experienced back pain” that 

were significant at P<0.05.  The interaction terms were used to adjust the 

absenteeism days reported by the participants based on whether or not they 

experienced back pain.  The formula used to estimate absenteeism days due to back 

pain using the significant predictors from the regression model is given in Figure 4.7.  

Since the reference period differed between individuals, absenteeism was calculated 

as rate of absenteeism.  Therefore, absenteeism days were estimated by multiplying 

rate of absenteeism with reference period.   
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Figure 4.7: The Algorithm to Estimate Absenteeism Days due to Back Pain 
using the Significant Predictors from the Regression Model.   

 

Step 1: ever had days off group = - 4.532113 – 1.169419 *somewhat serious -

2.096252*not very serious -2.14161*not at all serious + 2.684616*Experienced back 

pain -1.268917*Blacks who experienced back pain -1.056919*Hispanics who 

experienced back pain    

Step 2: no days off group = 5.786617 - 24.48555*Blacks who experienced back 

pain -16.86415*Other ethnic groups who experienced back pain - 

12.96424*Individuals with union contract who experienced back pain + 

4.175017*Count of other conditions in individuals who experienced back pain.  

Step 3: pzinb=exp(no days off group)/(1+exp(no days off group)) 

Step 4: nzinb=(1-pzinb)*exp(ever had days off group)   

Step 5: nzinbdays = nzinb*Reference period in days 

The value in Step 5 represents absenteeism days due to back pain.  

 

Based on the results from the ZINB regression model, perceived overall 

health status, whether an individual experienced back pain, blacks who experienced 

back pain, and Hispanics who experienced back pain were significant predictors of 

absenteeism rate.  Blacks who experienced back pain, individuals from “other 

ethnic” group who experienced back pain, individuals with union contract who 

experienced back pain, and count of other conditions in individuals who experienced 
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back pain were significant predictors of likelihood of missing work in individuals 

who experienced back pain.  Since these variables were significant predictors of 

absenteeism in individuals who experienced back pain, the beta coefficients for these 

variables were used to estimate the absenteeism days due to back pain.  

 
In the regression model, each round of interview was treated as a separate case.  

Therefore, the absenteeism days due to back pain was calculated for each of the 

interview rounds.  Absenteeism days due to back pain for each of the interview 

rounds were then aggregated for an individual.  For example, if an individual who 

reported back pain was employed during two interview rounds (Round 1 and 3).  The 

absenteeism days due to back pain estimated using the regression model for Rounds 

1 and 3 were combined to obtain his/her absenteeism days due to back pain in 2000.     

 
Based on the regression model, in 2000, about 80.9 percent of the individuals 

who reported back pain did not miss work due to back pain.  On average, in 2000, 

individuals who reported back pain missed one day from work due to back pain (Std. 

error=0.2; 95%CI=0.8 – 1.7).  The maximum number of days missed from work due 

to back pain in individuals who reported back pain in 2000 was 58 days.  In 2000, 

the total number of absenteeism days due to back pain in individuals who reported 

back pain was 16,101,816 days (Std.error= 2,978,283; 95% CI=10,200,000 – 

22,000,000). 
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When the estimated absenteeism days due to back pain was compared with 

absenteeism days due to illness/injury reported by the individuals, the estimated 

absenteeism days due to back pain was greater than the observed absenteeism days 

due to illness/injury for 9.2 percent of the cases.  In other words, the estimated 

absenteeism days due to back pain was greater than the absenteeism days due to 

illness/injury reported by the participants.  Therefore, for these cases the estimated 

absenteeism days due to back pain was adjusted to the observed absenteeism days 

(estimated absenteeism days due to back pain = observed absenteeism days).                     

 
After adjustment, about 86.3 percent of the individuals who reported back 

pain did not miss work due to back pain.  After adjusting the estimated absenteeism 

days, on average in 2000, individuals who reported back pain missed approximately 

six days (5.88 days) from work due to back pain (Std. error=1.3; 95%CI=3.3 – 8.5).  

The maximum number of days missed from work due to back pain in individuals 

who reported back pain after adjusting the estimated absenteeism days was 57 days.  

The total number of absenteeism days due to back pain after adjusting the estimated 

absenteeism days was 9,665,127 days (Std.error= 2,638,586; 95% CI= 4,453,160– 

14,900,000).  Figure 4.8 illustrates the distribution of absenteeism days due to back 

pain in individuals who reported back pain.    
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Figure 4.8: Distribution of Estimated Absenteeism Days due to Back Pain 
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   Note: Does not include individuals who did not miss work due to back pain 

 

In 2000, women missed more number of days from work due to back pain 

than men (women= 5,575,647 days; men= 4,089,480 days).  Individuals 45 years and 

younger missed more number of days from work due to back pain compared to 

individuals older than 45 years (7,917,228 days vs. 1,747,899 days, respectively).  
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The total number of absenteeism days due to back pain stratified by demographics 

characteristics is listed in Table 4.21.  

Table 4-21: Absenteeism Days due to Back Pain Stratified by Demographic 
Characteristics           

 Demographic 
Characteristics 

Mean Number 
of Absenteeism 

Days due to 
Back Pain 

Std. 
Error 

95% CI 

Total 
Number of 

Absenteeism 
Days due to 
Back Pain 

Gender     

Men   4.5 0.7 2.9 – 6.0 4,089,480 

Women   7.7 2.6 2.3 – 13.0 5,575,647 

Age     

< 45 years   6.8 1.8 3.1 – 10.6 7,917,228 

> 45 years   3.6 0.9 1.6 – 5.6 1,747,899 

Ethnicity     

White   5.5 0.9 3.7 – 7.4 4,139,317 

Black   3.5 0.6 2.2 – 4.8 2,338,568 

Hispanic   1.8 0.2 1.2 – 2.3      57,066 

Others 16.4 9.4 -2.5 – 35.3 3,130,175 

Marital status     

Single   3.9 0.6 2.6 – 5.2 2,490,678 

Married   7.1 2.0 3.0 – 11.2 7,174,448 

Education     

Less than high 
school 

  4.5 1.8 0.9 – 8.1    719,735 

High school   3.2 0.5 2.2 – 4.3 1,859,660 

Some college   9.6 3.8 1.9 – 17.2 4,724,670 

College graduate   8.8 2.5 3.8 – 13.8 1,917,413 

Graduate school   2.2 0.5 1.1 – 3.3    443,647 

Occupation     

White collar   4.3 0.7 2.9 – 5.7 3,359,252 

Blue collar   4.5 0.9 2.6 – 6.4 2,475,018 

Service/Others 12.2 5.9 0.2 – 24.2 3,830,857 

  Note: Does not include individuals who did not miss work due to back pain.         
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Whites who reported back pain (4,139,317 days) missed more days from 

work due to back pain than blacks (2,338,568), Hispanics (57,066) and individuals 

who belonged to “other ethnic” group (3,130,175).  Compared to singles, married 

individuals who reported back pain missed more number of days from work due to 

back pain (7,174,448 days).  When stratified by education level, individuals who did 

not have a college degree (less than high school, high school, and some college) 

missed more days than those who had a college degree (7,304,065 days vs. 

1,917,413 days).   

 
Figure 4.9 illustrates the mean absenteeism days due to illness/injury per 

person reported by individuals who reported back pain and the mean estimated 

absenteeism days due to back pain per person, stratified by demographic 

characteristics.  In 2000, a total of 124.2 million work loss days due to illness/injury 

was reported by individuals who reported back pain, whereas the total absenteeism 

days due to back pain estimated using the regression model was only 9.7 million 

days.  In 2000, the mean absenteeism days due to illness/injury was 16 days (15.8 

days); whereas the mean absenteeism days due to back pain estimated based on the 

regression model was approximately six days (5.8 days).     
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Figure 4.9: Reported Mean Absenteeism Days due to Illness per Person versus Mean Estimated Absenteeism 
Days due to Back Pain per Person, Stratified by Demographic Characteristics of Individuals who 
Reported Back Pain 

0

2

4

6

8

10

12

14

16

18

20

22

24

W
om

en

M
en

Age
 <

45

Age
 >

45

W
hi

te
s

Bla
ck

s

H
is

pa
ni

cs

O
th

er
s

M
ar

rie
d

Sin
gl

e

Le
ss

 th
an

 h
ig

h 
sc

ho
ol

H
ig

h 
sc

ho
ol

Som
e 

co
lle

ge
C

ol
le

ge
 g

ra
du

at
e

G
ra

du
at

e 
sc

ho
ol

W
hi

te
 c

ol
la

r

Blu
e 

co
lla

r
Ser

vi
ce

/O
th

er
s

Demographic Characteristics

A
b

s
e

n
te

e
is

m
 D

a
y

s

Observed absenteeism days

Estimated absenteeism days

 



 

 280 

When absenteeism days due to back pain was stratified by work-related back 

pain, individuals who reported back pain due to work-related injury missed more 

days from work than individuals whose back pain was not due to work-related injury 

(Table 4.22).  In 2000, in individuals who reported back pain due to work-related 

injury, the mean absenteeism days due to back pain was 11.3 days, whereas the mean 

absenteeism days due to back pain in individuals whose back pain was not due to 

work-related injury was about four days (3.8 days).  

Table 4-22: Absenteeism Days due to Back Pain Stratified by Work-related 
Back Pain 

 

Work-related 
Back Pain 

Mean 
Std. 
Error 

95% CI Total 

Yes 11.3 4.2 2.8 – 19.8 5,081,981 

No   3.8 0.5 2.8 –   4.8 4,583,145 

 

In the study, it was hypothesized that there will be no significant difference in 

the absenteeism days between individuals who reported back pain due to work-

related injury and individuals whose back pain was not due to work-related injury.   

  H31 The absenteeism days will not differ significantly between individuals with 

work-related back pain and individuals with non-work-related back pain, controlling 

for all other variables.   

  
 The histogram in Figure A.3 in Appendix A suggests that the absenteeism days 

due to back pain was not normally distributed.  A log transformation did not improve 
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the distribution.  Therefore, hypothesis H31 was tested by two different methods.  

Since a total of 86.3 percent of the individuals who reported back pain did not miss 

work due to back pain, a chi square test was used to compare individuals who missed 

work and individuals who did not miss work due to back pain, when stratified by 

work-related back pain.  The results from the chi square test suggest that there is a 

statistically significant difference between individuals who missed work due to back 

pain versus individuals who did not miss work due to back pain, stratified by work-

related back pain (Table A.6 in Appendix A).  A lincom test similar to a t-test was 

then used to compare the mean absenteeism days between work-related back pain 

and non-work-related back pain in individuals who missed work due to back pain. 

The results from the lincom test suggest that there is no statistically significant 

difference in the mean absenteeism days between work-related back pain and non-

work-related back pain in individuals who missed work due to back pain (Table A.7 

in Appendix A).   

 
 In addition, a lincom test was used to compare the mean absenteeism days 

between work-related back pain and non-work-related back pain (including 

individuals who did not miss work due to back pain).  The findings from the lincom 

test (Table A.8 in Appendix A) also suggest that there is no statistically significant 

difference in the mean absenteeism days between individuals who reported back pain 

due to work-related injury and individuals whose back pain was not due to work-

related injury.  
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 Although there is a statistically significant difference between individuals who 

missed work due to back pain versus individuals who did not miss work due to back 

pain when stratified by work-related back pain, the lincom tests suggest that there is 

no statistically significant difference in the number of days missed from work due to 

back pain between work-related back pain and non-work-related back pain.  

Therefore, hypothesis H31 was accepted.        

 

4.7 Productivity Loss Due to Absenteeism 

 Productivity loss in individuals who experienced back pain was estimated 

from a societal perspective using the human capital approach.  The loss in 

productivity due to absenteeism was estimated by using an individual’s daily wage.  

The absenteeism days due to back pain estimated using the regression model in 

individuals who reported back pain was multiplied by the daily wage.   

 
In the MEPS, individuals reported hourly wage and number of hours worked 

in a week.  Since there was no data on number of days worked in a week, in this 

study, it was assumed that all the participants worked five days in a week.  The 

productivity loss was estimated as 

 

5
lossty Productivi

wagehr
days

×
×=  
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 where, days is the number of days missed from work due to back pain; wage  

is the hourly wage; and hr is the number of hours worked per week.   

 
 
 
 
 

 About 12.4 percent of the cases in the sample did not have data on hourly 

wage and about 1.9 % of the cases did not have data on number of hours worked in a 

week.  The missing data for these variables was imputed using PROC MI with SAS 

9.1.  All the variables in the regression model (demographic, employment, and 

illness characteristics) were used to impute the missing values.   

 
 In 2000, in individuals who reported back pain, the average work loss due to 

back pain was valued at $305.3 per person (Std. Error=66.7; 95% CI=173.6 – 436.9).  

A total of 86.3 percent of the individuals did not miss work due to back pain; 

therefore, the productivity loss for these individuals was zero.  Excluding the 

individuals who did not miss work due to back pain, the mean productivity loss due 

to back pain per person was $2,229.1 (Std. Error=$386.9; 95% CI= $1446.4 – 

$3011.7).  The total loss in productivity due to back pain was estimated to be $3.6 

billion (Std. Error=$0.8 billion; 95% CI= $1.9 billion – $5.4 billion).  Figure 4.10 

illustrates the distribution of estimated productivity loss due to back pain in 

individuals who reported back pain and who missed work due to back pain.  
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Figure 4.10: Estimated Productivity Loss due to Back Pain in Individuals who 
Reported Back Pain 
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  Note: This includes only individuals who missed work due to back pain.  

   

The average productivity loss per person and the total productivity loss 

stratified by demographic characteristics are provided in Table 4.23.  The annual 

productivity loss in individuals with back pain was higher in women than men.  

Individuals younger than or equal to 45 years of age had higher annual productivity 
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loss than individuals older than 45 years of age.  The annual total productivity loss 

was higher in whites ($2,009.0 million) when compared to blacks ($719.4 million), 

Hispanics ($24.0 million), and other ethnic groups ($906.3 million).     

Table 4-23: Productivity Loss Stratified by Demographics Characteristics           

  

 
Demographic 
Characteristics 

Average 
Productivity 

Loss per 
Patient* ($) 

Std. 
Error 

 
95% CI 

Total 
Productivity 

Loss‡ ($) 

Gender     

Men  270.8    61.5 149.1 – 392.4 1,692.0 
Women  342.8  132.4   80.9 – 604.8 1,966.0 

Age     

< 45 years  370.3  105.6 161.3 – 579.2 2,824.0 
> 45 years  191.5    54.3   84.1 – 298.9    834.4 

Ethnicity     

White  206.2   47.2 112.8 – 299.7 2,009.0 
Black  782.7  173.2 440.2 – 1125.3    719.4 
Hispanic     23.4      9.8 3.9 – 42.8      24.0 
Others 3072.9 1904.4 -694.1 – 6840.0    906.3 

Martial status     

Single   202.6 54.4 95.1 –  310.1    937.7 
Married   369.9 107.2 157.8 – 581.9 2,721.0 

Education     

Less than high 
school 

  115.1   62.3 -8.2 – 238.3   150.1 

High school   154.3   49.0 57.3 – 251.2   641.4 
Some college   501.4 202.2 101.4 – 901.4  160.7 
College graduate   487.3 183.2 125.0 – 849.6  987.9 
Graduate school   210.9   79.8 52.9 – 368.8  272.2 

Occupation     

White collar   206.3   44.3 118.6 – 293.9 1,519.0 
Blue collar   293.2   78.1 138.6 – 447.8    891.6 
Service/Others   790.6 451.4 -102.3 – 1683.6 1,248.0 

*: Includes all individuals who reported back pain (those who missed work and those who 
did not miss work due to back pain) ‡: In millions 
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The average productivity loss in individuals who reported back pain due to 

work-related injury was $908.1 per person (Std. Error=373.4; 95% CI=169.6 – 

1646.7).  In individuals whose back pain was not due to work-related injury, the 

average productivity loss was $181.7 per person (Std. Error=35.1; 95% CI=112.3 – 

251.1).  Hypothesis H32 tests that the productivity loss due to work-related back pain 

will be significantly greater than that due to non-work-related back pain.  The 

Histogram in Figure A.4 in Appendix A indicates that the total productivity loss due 

to back pain in individuals who reported back pain was not normally distributed.  A 

log transformation did not improve the distribution.  Therefore, average productivity 

loss due to back pain between individuals with work-related back pain and 

individuals with non-work-related back pain was compared using two different 

methods.  In the first method, since 86.3 percent of the individuals did not miss 

work, individuals with zero productivity loss due to back pain were compared with 

individuals who had productivity loss due to back pain, when stratified by work-

related back pain.  The chi square test results indicate that there was a statistically 

significant difference between individuals with and without productivity loss due to 

back pain stratified by work-related back pain (Same as Table A.6 in Appendix A).  

A lincom test was then used to compare the productivity loss due to back pain 

stratified by work-related back pain in individuals who had some productivity loss 

due to back pain.  The results from the lincom test suggests that in individuals who 

had productivity loss due to back pain, the average productivity loss due to back pain 
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was not significantly greater in individuals with work-related back pain than in 

individuals with non-work-related back pain (t=-1.88; p=0.068).   

 
In the second method, the average productivity loss due to back pain was 

compared for individuals with work-related back pain and individuals with non-

work-related back pain (including individuals who did not miss work due to back 

pain).  The results from lincom test indicate that the productivity loss was not 

significantly greater in individuals with work-related back pain than in individuals 

whose back pain was not due to work-related injury (t=-1.93; p=0.055).  Therefore, 

hypothesis H32 was rejected.     

 

4.8 Direct Healthcare Costs 

The direct healthcare costs were calculated from a societal perspective.  The 

direct healthcare costs include costs incurred due to healthcare resources utilized in 

the treatment of back pain including office visits, outpatient department visits, 

inpatient hospital stays, emergency room visits, home health visits, and prescriptions 

during 2000.  Individuals who did not utilize healthcare services for back pain were 

assigned zero cost and were included in estimating the direct healthcare costs.  In the 

MEPS, total payment and total charge for each visit were collected.  The costs 

include payment by the patient, Medicare, Medicaid, private insurance, veterans, 

Tricare, other federal government, state/local government, workers’ compensation, 

other insurance, other private and other public.  In this study, the direct healthcare 
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costs were estimated based on total payment.  The office visits and the outpatient 

department visits include care provided by non-physicians such as a physical 

therapist and occupational therapist.  However, in this study, the costs associated 

with physical therapy and occupational therapy were not calculated due to a large 

percentage of missing values.  Annual direct healthcare costs for office visits, 

outpatient department visits, inpatient hospital stays, emergency room visits, home 

health visits, and prescriptions were estimated across all individuals in the sample. 

Annual total direct healthcare costs were estimated by summing the annual direct 

healthcare costs for each of the healthcare services across all individuals in the 

sample.  Annual per-capita direct healthcare costs incurred by individuals with back 

pain were estimated by dividing with the number of individuals in the sample.  In 

individuals with back pain and in individuals with back pain who were employed, 

the direct healthcare costs were calculated in terms of: 

1. Annual direct healthcare costs for each of the healthcare services,  

2. Annual total direct healthcare costs, and  

3. Annual per-capita direct healthcare costs.  

 

4.8.1 Annual Direct Healthcare Costs in Individuals who Reported 
Back Pain 

 
Direct healthcare costs were estimated in individuals between 18 and 65 

years of age who reported back pain during 2000.  In 2000, about 19 million 

individuals between the ages of 18 and 65 years reported back pain (weighted 
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n=19,188,708; un-weighted n=1,611).  The annual direct healthcare costs by type of 

healthcare service were estimated by adding the costs across all the individuals who 

reported back pain.  The total yearly direct healthcare costs were estimated by 

summing the total yearly costs for office visits, outpatient department visits, inpatient 

hospital stays, emergency room visits, prescriptions, and home health visits across all 

individuals who reported back pain.  The annual per-capita direct healthcare cost was 

estimated by dividing the annual total costs by the number of individuals who 

reported back pain (weighted n=19,188,708).  In individuals who reported back pain, 

the total yearly healthcare costs were estimated to be $14.0 billion.  In 2000, the 

annual per-capita direct healthcare cost was $729.5.  Table 4.24 gives the total and 

per-capita annual direct healthcare costs by type of healthcare   service in individuals 

who reported back pain.  
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Table 4-24: Annual Direct Healthcare Costs in Individuals with Back Pain 

Type of 
Healthcare 

Service 

Per- 
capita 
cost a 

($) 

Std. 
Error 

95% CI 
Median 
cost ($) 

Total 
cost 

b,c 
($) 

Percent 
of total 
health 
care 
cost 

 

Office visits 
 

395.0 49.7 296.9 - 493.1 43.0 7.5 54.0 

 

Outpatient 
department 

visits 
 

  92.5 16.5 59.9 -124.9   0.0 1.7 12.0 

 

Inpatient 
hospital stay 

 

178.9 47.8 84.5 - 273.3   0.0 3.4 24.0 

 

Emergency 
room visits 

 

  24.1   3.4 17.4 - 30.8   0.0 0.4  3.0 

 

Prescriptions 
 

 30.9   2.6 25.7 - 36.2   0.0 0.6  4.0 

 

Home health 
visits 

 

   8.0   6.5 -4.9 - 21.0   0.0 0.1 
 

 1.0 
 

 

Total 
healthcare 

costs 
 

729.6 74.3 582.8 - 876.2 87.0 14.0 100.0 

Note: Estimates based on weighted sample =19,188,708; Numbers may not add up due to 
rounding; Std. error and 95% CI were calculated for the per capita cost. 
a Cost per patient i.e., Total cost/ 19,188,708; b Total cost across all patients; and c In 
Billions 

 

In 2000, office visits accounted for the largest proportion (54.0 %) of the total 

yearly direct healthcare costs, inpatient hospital stay accounted for 24.0 percent, and 

outpatient department visits accounted for 12.0 percent.  Emergency room visits, 
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prescriptions, and home health visits accounted for the remaining ten percent of the 

total yearly direct healthcare costs.  The annual per-capita cost for an office visit was 

$395.  The yearly inpatient hospital cost per patient for an individual who reported 

back pain was $179.  In individuals who reported back pain, the per-capita cost for an 

outpatient department visit was about $92.5.  The yearly per-capita cost for 

prescriptions was about $30 ($30.9).  Very few individuals who reported back pain had 

home health visits; therefore, in individuals who reported back pain, the yearly home 

health visit cost per patient was just eight dollars.   

 
The histogram in Figure A.5, Appendix A indicate that the distribution of the 

yearly direct healthcare cost is not normally distributed.  The median cost for 

outpatient department visits, emergency room visits, inpatient hospital stays, home 

health visits, and prescriptions was zero (Table 4.24). 

         
The total yearly direct healthcare costs were higher in women than in men 

($7.6 billion vs. $6.4 billion).  The total yearly direct healthcare costs for back pain 

was higher in married individuals than individuals who were single (See Table 4.25) 
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Table 4-25: Annual Total Direct Healthcare Costs by Demographics in 
Individuals who Reported Back Pain  

 

 
Per- capita 

cost a ($) 
Std. 

Error 
95% CI 

Total  
cost b,c ($) 

Gender     

Male 689.6   93.6 504.8 – 874.5   6.4 

Female 767.2 113.7 542.7 – 991.6   7.6 

Age     

< 45 years 660.7   71.5 519.5 – 801.8 7.4 

>45 years 825.3 141.2 546.7 – 1103.9 6.6 

Ethnicity     

White 747.7 81.2 587.5 – 907.8 11.3 

Black 495.7 113.8 271.2 – 720.2   0.9 

Hispanic 744.9 369.8   15.3 – 1474.6   1.3 

Others 988.8 319.5 358.3 – 1619.4   0.5 

Marital Status     

Single 490.2 60.9  369.9 – 610.5   3.6 

Married 882.6 115.3 655.1 – 1110.2 10.3 

Education     

Less than high school 747.0 234.1 285.0 – 1209.0  0.7 

High school 693.4 108.4 479.5 – 907.3   6.2 

Some college 895.1 160.2 578.9 – 1211.3   4.1 

College degree 637.8 153.2 335.5 – 940.0   2.0 

Graduate school 655.2 179.9 300.3 – 1010.2   0.9 

Note: Estimates based on weighted sample =19,188,708; Numbers may not add up due to 
rounding; Std. error and 95% CI were calculated for the per capita cost. 
a Cost per patient i.e., Total cost/ 19,188,708; b Total cost across all patients; and 
c In Billions 

 

4.8.2 Annual Direct Healthcare Costs in Individuals who Reported 

Back Pain and who were Employed 

  Annual direct healthcare costs in individuals who reported back pain and 

who were employed were also estimated.  The annual per-capita and total direct 
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healthcare costs for each of the healthcare services utilized in the treatment of back 

pain are listed in Table 4.26.  All the estimates in this section were based on the final 

weighted sample of individuals who reported back pain and who were employed 

(weighted n= 11,983,885; un-weighted n=965). 

Table 4-26: Annual Direct Healthcare Costs in Individuals with Back Pain who 
were Employed 

Type of 
Healthcare 

Service 

Per- 
capita 
cost a 
($) 

Std. 
Error 

95% CI 
Median 
cost ($) 

Total  
cost  b,c 

($) 

Percent of 
total 

health 
care cost 

 

Office visits 
 

429.9 43.1 344.8-514.9 75 5.1 54.0 

 

Outpatient 
department 

visits 
 

  99.7 21.1 58.1-141.4  0 1.2 

 
 

12.5 

 

Inpatient 
hospital stay 

 

211.3 69.9 73.1-349.4  0 2.5 

 
26.5 

 

Emergency 
room visits 

 

  28.3  4.6 19.1-37.4  0 0.3 3.4 

 

Prescription 
cost 

 

27.8 2.5 22.8-32.8 0 0.3 3.4 

 

Home health 
visits 

 

   0.5 0.5 -0.4 -1.3 0 0.01 0.1 

 

Total 
healthcare 

costs 
 

797.5 85.1 629.3-965.6 140 9.5 

 
 

100.0 

Note: Estimates based on weighted sample = 11,983,885; Numbers may not add up due to 
rounding Std. error and 95% CI were calculated for the per-capita cost.a Cost per patient 
i.e., Total cost/ 11,983,885; b Total cost across all patient; and c In Billions 
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The yearly total direct healthcare cost per patient in individuals who reported 

back pain and who were employed was $797.5.  Office visits accounted for 54.0 

percent of the yearly total direct healthcare costs followed by inpatient hospital stays.  

In 2000, the annual total direct healthcare cost in individuals who reported back pain 

and who were employed was $9.5 billion.  Of this about five billion dollars ($5.1 

billion) were spent on physician office visits.  About 26.4 percent of the annual total 

healthcare costs were due to hospitalization.  In individuals who reported back pain 

and who were employed, about one billion dollars ($1.2 billion) was spent on 

outpatient department visits.  Only 3.4 percent of the annual total direct healthcare 

costs were due to prescriptions.  Home health visits accounted for a small percent 

(0.1%) of the yearly total direct healthcare costs.  The yearly direct healthcare 

expenditure was higher in women than in men (Table 4.27).  Individuals in the ‘other 

ethnic” category had the highest annual total direct healthcare expenditure per patient 

followed by Hispanics.  However, the annual total direct healthcare cost was higher 

in whites.  The annual per-capita direct healthcare cost was higher in married 

individuals than individuals who were single. 
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Table 4-27: Annual Total Direct Healthcare Costs by Demographics in 
Individuals with Back Pain who were Employed 

 

Demographic 
Characteristics 

Per- capita 
cost a ($) 

Std. 
Error 

95% CI 
Total cost b,c 

($) 

Gender     

Male   752.1 132.9 489.5 - 1014.7 4.7 

Female   846.9 118.3 613.2 - 1080.5 4.8 

Age     

< 45 years 764.5 102.2 562.6 – 966.3 5.8 

> 45 years 855.2 149.4 560.6 – 1150.3 3.7 

Ethnicity     

White   784.7 84.0 618.7 - 950.7 7.6 

Black   449.6 136.9 179.1 - 720.2 0.4 

Hispanic 1045.5 621.5      -182.2 - 2273.2 1.1 

Others 1435.4 506.6   434.7 - 2436.1 0.4 

Marital Status     

Single    543.0   82.2 380.7 - 705.3 2.5 

Married    957.5 138.3   684.3 - 1230.7 7.0 

Education     

Less than high 
school 

   639.3 375.9 -103.3 - 1381.9 0.2 

High school    700.8 103.4 496.6 - 905.1 3.5 

Some college 1011.9 222.8 571.8 - 1452.1 3.2 

College degree   759.2 225.4 314.0 - 1204.4 1.5 
Graduate 
school 

  752.6 191.4 374.5  - 1130.8 0.9 

Note: Estimates based on weighted sample= 11,983,885; Numbers may not add up due to 
rounding Std. error and 95% CI were calculated for the per-capita cost. 
a Cost per patient;  
b Total cost across all patients; and c In Billions 

 

The annual total direct healthcare cost per patient was higher in individuals 

who reported back pain due to work-related injury than individuals who experienced 

back pain due to non-work related injuries (Table 4.28).  However, the annual total 
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direct healthcare cost was higher for individuals who experienced back pain due to 

non-work related injuries.  This is because only 17.0 percent of the individuals 

experienced back pain due to work-related injuries.    

Table 4-28: Annual Total Direct Healthcare Costs in Individuals With and 
Without Work-related Back Pain   

 

Work-
Related 

Back 
Pain 

Per- 
capita 

costa ($) 

Std. 
Error 

95% CI 
Median 

($) 

Total  
cost  b,c 

($) 

 
N 

Yes 921.3 224.4 478.1 -1364.5 164.0 1.9 2,039,031 

No 772.1   91.4 591.5 - 952.6 138.6 7.7 9,944,853 

Note: Estimates based on weighted sample = 11,983,885; Numbers may not add up due to 
rounding Std. error and 95% CI were calculated for the per-capita cost. 
a Cost per patient i.e., Total cost/ N; 
b Total cost across all patients; and 
c In Billions 

 
In this study it was hypothesized that the annual total direct healthcare cost 

per patient will not differ significantly between individuals with work-related back 

pain and individuals with non-work-related back pain.   

Hypothesis H33 states:  

Annual total direct healthcare cost per patient will not differ significantly between 

work-related back pain and non-work-related back pain.   

  
The histogram in Figure A.6, Appendix A indicates that the total direct 

healthcare costs were not normally distributed.  Expenditure data generally do not 

have normal distribution.  Statisticians recommend transforming the data to improve 
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the distribution.  However, in this study, the annual total direct healthcare cost was 

not transformed because:  

a) There is no consensus on whether transformation fits the expenditure data 

better; and 

b) The study sample was large.   

 
Therefore, the annual total direct healthcare cost per patient in individuals 

with work-related back pain and non-work-related back pain were compared using 

lincom in Stata, similar to an independent t-test.  The lincom test indicates that the 

difference in the annual total direct healthcare cost per patient between individuals 

with work-related back pain and non-work-related back pain was not statistically 

significant (t=-0.62; p=0.538).   

 
As mentioned earlier, when data is not normally distributed, sometimes 

researchers perform transformations such log or square root.  In this study, total 

direct healthcare expenditures were log transformed to check if the results varied.  

When the total direct healthcare expenditures were log transformed, two distinct 

groups emerged; those who had zero expenditure and those who had some 

expenditure (See Figure A.7, Appendix A).  In individuals who had healthcare 

expenditure, the log total direct healthcare costs were normally distributed.  A total 

of 26.8 percent of the individuals who reported back pain and who were employed 

had zero total direct healthcare costs.  A chi square test showed that there was no 
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statistically significant difference between individuals who had zero expenditure and 

individuals with some expenditure, when stratified by work-related back pain (See 

Table A.11 in Appendix A).  Since there was no difference between those who had 

zero expenditure and those who had some expenditure, the log annual total direct 

healthcare costs per patient for work-related back pain and non-work-related back 

pain was compared for individuals who had some healthcare expenditure.  The 

results from the lincom test suggest that there was no statistically significant 

difference in annual total direct healthcare cost per patient between individuals with 

work-related back pain and non-work-related back pain (t=-0.82; p=0.411) (See 

Table A.12 in Appendix A).  Therefore, hypothesis H33 was accepted.     

              
The annual total healthcare cost per patient was also calculated in individuals 

who missed work due to back pain and those who did not miss work due to back 

pain.  The annual per-capita direct healthcare cost was higher in individuals who 

missed work due back pain than individuals who did not miss work (Table 4.29).  

The annual total direct healthcare costs were higher in individuals who did not miss 

work due to back pain than individuals who missed work due to back pain (Table 

4.29).    
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Table 4-29: Annual Total Direct Healthcare Costs in Individuals who Missed 
Work due to Back pain  

  

Missed 
Work due 

to Back 
Pain 

Per- 
capita 
cost a 

($) 

Std. 
Error 

95% CI 
Median 

($) 

Total  
cost b,c 

($) 

 
N 

Yes 809.3 234.5 345.9 – 1272.6 164.9 1.3 1,641,248 

No 795.6 96.9 604.0 – 987.2 114.4 8.2 10,342,637 

Note: Estimates based on weighted sample = 11,983,885; Numbers may not add up due to 
rounding Std. error and 95% CI were calculated for the per-capita cost. 
a Cost per patient i.e., Total cost/ N; 
b Total cost across all patients; and 
c In Billions 

 

In this study, it was hypothesized that the annual total direct healthcare cost 

per patient will not differ significantly between individuals who missed work and 

individuals who did not miss work.   

Hypothesis H34 states: 

Annual direct healthcare cost per patient will not differ significantly between 

individuals who missed work due to back pain and individuals who did not miss work 

due to back pain. 

 
The lincom test indicates that the difference in the annual total direct 

healthcare cost per patient between individuals who missed work and individuals 

who did not miss work was not significantly different (t=0.05; p=0.959).   
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Since the distribution of total direct healthcare expenditures was not normally 

distributed, the data was log transformed.  As mentioned earlier, two groups 

emerged; those with no healthcare expenditure and those with some healthcare 

expenditure.  A chi square test suggests that there was no significant difference 

between individuals with zero expenditure and those with some expenditure, when 

stratified by whether they missed work due to back pain (See Table A.13 in 

Appendix A).  In addition, in individuals with some expenditure, the lincom test also 

suggests that the annual total direct healthcare cost per patient was not significantly 

higher in individuals who missed work than individuals who did not miss work 

(t=0.55; p=0.583) (See Table A.14 in Appendix A).  Therefore, hypothesis H34 was 

accepted.     

4.9 Total Costs 

 The total costs for individuals who reported back pain and who were 

employed was estimated by adding the total annual direct healthcare costs and total 

annual productivity loss.  The mean total cost per person for individuals who 

reported back pain was $1,102.8 (Std. error = 119.7; 95% CI 866.3 – 1339.3).  In 

2000, the total costs were $13.22 billion in individuals who reported back pain and 

who were employed.  The top 20.0 percent of the cases accounted for 84.0 percent of 

the total costs due to back pain.  The total annual productivity loss due to back pain 

accounted for only 27.2 percent of the total cost associated with back pain.  The total 

annual per-capita costs associated with back pain was higher in individuals who 
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missed work due to back pain ($3,038.4 vs. $795.6).  In individuals with work-

related back pain, the annual per-capita total costs due to back pain were higher than 

individuals with non-work-related back pain ($1,829.5 vs. $953.8).          
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CHAPTER 5  

DISCUSSION AND CONCLUSION 

5.1 Overview 

 This chapter provides a summary of the study, discussion of the findings, 

study limitations, recommendations for future research, and potential implications of 

the study findings.   

 
Back pain is one of the most common and challenging problems in primary 

care and is associated with enormous direct and indirect costs.  The economic burden 

due to back pain is of concern to employers, insurance agencies, policy decision 

makers and treatment decision makers.  Approximately 80 percent of the adult 

population is likely to experience back pain at least once in their lifetime.341  Low 

back pain is the second most frequent reason for physician visits, the third most 

common cause of surgical procedures and the fifth ranking cause for 

hospitalization.342,343  In addition, low back pain is reported to be the number one 

cause of disability in individuals 45 years and younger and the number three cause of 

                                                 

341 Frymoyer JW. Back pain and sciatica. New England Journal of Medicine 1988;318:291-300. 
342 Hart LG, Deyo RA, Cherkin DC. Physician office visits for low back pain: Frequency, clinical 

evaluation and treatment patterns from a US national survey. Spine 1995;20:11-19. 
343 Taylor VM, Deyo RA, Cherkin DC, et al. Low back pain hospitalization: recent United States 

trends and regional variations. Ibid.1994;19:1207-1213. 
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disability in individuals who are older than 45 years.344  Most of the studies reported 

in the literature were conducted in the early 1990s; therefore, there is a need to 

update the cost of illness of back pain using a nationally representative sample. 

 
In this study MEPS data collected in 2000 was used to examine the impact of 

back pain on absenteeism, productivity loss, and direct healthcare costs.  The 

findings from this study can be generalized to the non-institutionalized civilian 

individuals in the United States.   

 
  In 2000, 25,096 individuals were interviewed and the weighted population 

estimate was 278,405,516.  About 60.0 percent of the participants were between 18 

and 65 years of age.  In Table 5.1, the demographic composition of the participants 

in MEPS is compared with the United States population in 2000.  The data on the US 

population was obtained from the United States census bureau.345  The demographic 

composition of the participants in the MEPS was similar to the United States 

population in 2000.          

 

 

 

 

                                                 

344 Mayer T, Gatchel R. Functional restoration for spinal disorders: The sports medicine approach. 
Philadelphia: Lea & Febiger, 1988. 

345 Profile of General Demographic Characteristics: 2000. U.S. Census Bureau. 
http://factfinder.census.gov/servlet/SAFFFacts?_sse=on. May 23,2005 
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Table 5-1: Demographic Characteristics of Participants from MEPS and US 
Population in 2000 

 

Demographic Characteristics Percent in MEPSa 
Percent in US 
populationb 

Gender   

Male 47.4 49.1 

Female 52.6 50.9 

Marital statusc   

Married 58.6 54.4 

Single 41.4 45.6 

Ethnicity   

White 58.8 75.1 

Black 14.1 12.3 

Hispanic 23.7 12.5 

Others 3.4 __ 

Educationd   

Less than high school 26.7 19.6 

High school 30.6 28.6 

Some college 16.1 21.0 

College graduate 20.2 21.8 

Graduate school 6.4 8.9 

a: Individuals between 18 and 65 years of age 
b: Individuals of all ages 
c: Marital status in U.S. population includes individuals 15 years and older 
d: Education level in U.S. population includes individuals includes 25 years and older.   

 

5.2 Discussion in Terms of Study Objectives 

In the following sections, the findings related to each of the study objectives 

from the present study will be presented followed by a discussion on the findings 

from the literature.  
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5.2.1 Prevalence of Back Pain 

 In this study, the one-year period prevalence of back pain in individuals 

between 18 and 65 years of age was 11.1%.  This one-year period prevalence was 

within the range reported in the literature: eight percent to 22.4 percent.346, 347  The 

wide range in period prevalence could be due to the definition of back pain and age 

of the sample. 

 
Carey et al. estimated the period prevalence of back pain using a random 

sample of adults aged 21 years and older from North Carolina, whereas Rizzo et al. 

used National Medical Care Expenditure Survey (NMES) and included individuals 

between 18 and 70 years of age.  The present study included individuals between 18 

and 65 years of age.  The definition of back pain also differed between the studies.  

In the present study, back pain was defined as frequent back pain during the 

reference period.  The reference period varied between individuals.  The average 

number of days in a reference period was 146 days (std. error=0.5; 95% CI = 145.2-

147.4).  Half of the sample had 150 days of reference period.  There were also a few 

cases with 262 days of reference period.  Of the two studies that estimated period 

                                                 

346 Carey TS, Evans AT, Hadler NM, Lieberman G, Kalsbeek WD, Jackman AM, et al. Acute severe 
low back pain- A population-based study of prevalence and care-seeking. Spine 1996;21(3):339-
344. 

347 Rizzo JA, Abbott TA, Berger ML. The labor productivity effects of chronic backache in the United 
States. Medical Care 1998;36:1471-1488. 
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prevalence of back pain in the United States, Carey et al.348 defined back pain as pain 

in the back, anywhere between the waist and buttocks, whereas in NMES,349 back 

pain was defined as frequent pain during the previous three months.  Since the 

definitions and the samples were different between the studies, the period prevalence 

of back pain varied. 

 
In the present study, of the individuals who reported back pain in 2000, 51.4 

percent were women.  Rizzo et al. also found the prevalence of back pain to be 

higher in women than in men.350  The mean age of the individuals who reported back 

pain in the present study was about 43 years.  In the literature, back pain was 

reported to be the primary cause of disability in individuals 45 years and younger.351  

In the present study, more than half of the sample who reported back pain were 45 

years and younger.  When stratified by ethnicity, a greater number of whites reported 

back pain (78.7%).  Carey et al. also found a similar trend.352  In the current study, 

about 32.0 percent of the individuals with a high school degree reported back pain 

and 61.0 percent of the individuals who reported back pain were married.    

                                                 

348 Carey TS, Evans AT, Hadler NM, Lieberman G, Kalsbeek WD, Jackman AM, et al. Acute severe 
low back pain- A population-based study of prevalence and care-seeking. Spine 1996;21(3):339-
344. 

349 Rizzo JA, Abbott TA, Berger ML. The labor productivity effects of chronic backache in the United 
States. Medical Care 1998;36:1471-1488. 

350 Ibid. 
351 Mayer T, Gatchel R. Functional restoration for spinal disorders: The sports medicine approach. 

Philadelphia: Lea & Febiger, 1988. 
352 Carey TS, Evans AT, Hadler NM, Lieberman G, Kalsbeek WD, Jackman AM, et al. Acute severe 

low back pain- A population-based study of prevalence and care-seeking. Spine 1996;21(3):339-
344. 
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Individuals who are employed are more likely to experience back pain due to 

work-related injuries than those who are not employed.  In the 1988 NHIS-OHS 

survey, Guo et al. found that about one half of all back pain cases were work-related 

and the period prevalence of work-related back pain was 8.9 percent.353  If patients 

who were awarded workers’ compensation for back pain are classified as work-

related back pain cases, then Murphy et al. found that in 1987 there were 2.7 claims 

per 100 workers but this number dropped to 1.8 claims in 1995.354  The findings 

from the present study suggest that, in 2000, of the individuals who reported back 

pain and who were employed, only 16.3 percent reported back pain due to work-

related injuries.         

 

5.2.2 Predictors of Absenteeism in Individuals who Experienced Back 

Pain 

When individuals experience health-related problems, they may choose either 

to miss work or go to work but function less effectively.  Approximately 2.8 million 

workdays are lost each year due to employee injuries and illnesses.355  In 2002, 

                                                 

353 Guo HR, Tanaka S, Cameron LL, Seligman PJ, Behrens VJ, Ger J, et al. Back pain among workers 
in the United States: national estimates and workers at high risk. American Journal of Industrial 

Medicine 1995;28:591-602. 
354 Murphy PL, Volinn E. Is occupational low back on the rise? Spine 1999;24:691-97. 
355 Gale SF. Sickened by the cost of absenteeism, companies look for solutions. Workforce 

Management. www.workforce.com/archive/feature/23/51/19/index.php. Accessed on February 
4,2004 
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companies spent 15 percent of the payroll on absenteeism.356  Employers are trying 

to find ways to reduce the costs associated with absenteeism due to illness through 

wellness programs, disability management programs, paid-time-off programs, and 

reward programs.  In 2003, lower back disorders were one of the top five chronic 

causes of work place disability.357  For every one million workers, there were 5,470 

short-term disability claims for back pain.358  It is speculated that half of the 

employees who are disabled due to back pain will be absent from work for at least a 

month.359  Therefore, one of the objectives of this study was to identify the predictors 

of absenteeism in individuals who experienced back pain.  A thorough literature 

search was conducted to identify the predictors of absenteeism including employee 

absenteeism (not related to illness), absenteeism due to illness, and absenteeism due 

to back pain.  Based on the findings from the literature, a set of predictors were 

identified for this study.   

 
A zero inflated binomial regression model was used to identify significant 

predictors of absenteeism in individuals who experienced back pain.  The variables 

in the regression model included demographic characteristics (age, gender, ethnicity, 

marital status, and education), employment characteristics (union contract, 

                                                 

356 Ibid. 
357 National disability month: Metlife research highlights of top five workplace disabilities; lower 

back disorders top the list. MetLife. 
http://www.metlife.com/Applications/Corporate/WPS/CDA/PageGenerator/0,1674,P250~S491,00.
html. Accessed on February 3,2004 

358 Ibid. 
359 Ibid. 
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occupation type, health insurance status, and sick leave benefits), and illness-related 

characteristics (work-related back pain, duration of back pain, perceived overall 

health status due to back pain, count of other conditions, and presence of other 

comorbid conditions).  A zero inflated negative binomial regression model was used 

because the dependent variable absenteeism days due to illness/injury was not 

normally distributed and the distribution showed long right tails.  About 63.5 percent 

did not miss work due to illness/injury.  The mean number of absenteeism days due 

to illness/injury was 3.5 days per year (std.error=0.36; 95% CI= 2.8 - 4.3) and the 

variance was 13.5.   

 
The zero inflated negative binomial regression models provide a two-part 

solutions.  First, the likelihood of missing work is estimated based on those who 

missed work and those who did not miss work.  Second, conditional on those who 

missed work, the rate of absenteeism is estimated.   

 
The significant predictors of likelihood of absenteeism in individuals who 

experienced back pain include ethnicity, union contract, and number of other 

conditions.   

1. Blacks who experienced back pain were twice as likely to miss work than 

whites who experienced back pain, holding all other variables constant.  
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2. Individuals in “other” ethnic group except Hispanics who experienced back 

pain were twice as likely to miss work than whites who experienced back 

pain, holding all other variables constant.  

3.  Individuals with a union contract and who experienced back pain were twice 

as likely to miss work than individuals without a union contract and who 

experienced back pain, holding all other variables constant. 

4. The presence of one additional other condition decreased the odds of missing 

work by a factor of 64.7, holding all other variables constant.   

 
The significant predictors of absenteeism rate in individuals who experienced 

back pain include ethnicity, and perceived overall health status due to back pain.   

 
1) The absenteeism rate decreased by 72.0 percent for blacks who experienced 

back pain, when compared to whites who experienced back pain.   

2) The absenteeism rate for Hispanics who experienced back pain was 66.0 

percent lower than the absenteeism rate for whites who experienced back 

pain. 

3) Compared to individuals whose perceived overall health status due to back 

pain was “very serious,” the absenteeism rate decreased by 69.0 percent in 

individuals whose perceived overall health status due to back pain was 

“somewhat serious;” 
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4) Compared to individuals whose perceived overall health status due to back 

pain was “very serious,” the absenteeism rate decreased by 88.0 percent in 

individuals whose perceived overall health status due to back pain was “not 

very serious;” and  

5) Compared to individuals whose perceived overall health status due to back 

pain was “very serious,” the absenteeism rate decreased by 89.0 percent in 

individuals whose perceived overall health status due to back pain was “not 

at all serious”, when compared to individuals whose perceived overall health 

status due to back pain was “very serious,” holding all other variables 

constant.   

 
In individuals who experienced back pain, hypotheses H1-H30 were used to 

test the relationship between the covariates and absenteeism in individuals who 

experienced back pain and the hypotheses results are presented in Table 5.2.        
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Table 5-2: Hypotheses Results that Tests the Relationship between the 
Covariates and Absenteeism in Individuals who Experienced Back 
Pain 

       

Hypotheses Results p-value 

Age   

1. The likelihood of missing work will be positively related to 
the age of the individuals who experienced back pain, 
controlling for all other variables.   

Not 
Supported 

0.372 

2. The expected rate of absenteeism will be positively related to 
the age of the individuals who experienced back pain, 
controlling for all other variables.   

Not 
Supported 

0.872 

Gender   

3. The likelihood of missing work will not differ significantly 
between men and women who experienced back pain, 
controlling for all other variables. 

Supported 0.303 

4. The expected rate of absenteeism will not differ significantly 
between men and women who experienced back pain, 
controlling for all other variables. 

Supported 0.835 

Marital Status   

5. The likelihood of missing work will not differ significantly 
between single and married individuals who experienced 
back pain, controlling for all other variables. 

Supported 0.503 

6. The expected rate of absenteeism will not differ significantly 
between single and married individuals who experienced 
back pain, controlling for all other variables. 

Supported 0.712 

Ethnicity   

7. The likelihood of missing work will not be significantly 
associated with ethnicity in individuals who experienced 
back pain, controlling for all other variables. 

* Not 
supported/ 
Supported 

<0.001/
>0.05 

8. The expected rate of absenteeism will not be significantly 
associated with ethnicity in individuals who experienced 
back pain, controlling for all other variables. 

†Not 
supported/ 
Supported 

<0.001/
>0.05 

Note: * Rejected for Blacks who experienced back pain and other 
ethnic group who experienced back pain; † Rejected for Blacks who 
experienced back pain and Hispanics who experienced back pain 
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Table 5.2 continued…   

Hypotheses Results p-value 

Education   

9. The likelihood of missing work in individuals who 
experienced back pain will be negatively related with the 
level of education, controlling for all other variables. 

Not 
supported 

>0.05 

10. The expected rate of absenteeism in individuals who 
experienced back pain will be negatively related with the 
level of education, controlling for all other variables. 

Not 
supported 

>0.05 

Occupation   

11. The likelihood of missing work in individuals who 
experienced back pain will be significantly greater for 
individuals who work in occupations with greater job 
difficulty (blue collar) than for individuals who work in 
occupations with lesser job difficulty (white collar), 
controlling for all other variables. 

Not 
supported 

>0.05 

12. The expected rate of absenteeism in individuals who 
experienced back pain will be significantly greater for 
employees who work in occupations with greater job 
difficulty (blue collar) than for employees who work in 
occupations with lesser job difficulty (white collar), 
controlling for all other variables. 

Not 
supported 

>0.05 

Health Insurance   

13. The likelihood of missing work will not be significantly 
associated with the health insurance status in individuals who 
experienced back pain, controlling for all other variables. 

Supported 0.777 

14. The expected rate of absenteeism will not be significantly 
associated with the health insurance status in individuals who 
experienced back pain, controlling for all other variables. 

Supported 0.304 
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Table 5.2 continued…   

Hypotheses Results p-value 

Union Contract   

15. The likelihood of missing work in individuals who 
experienced back pain will be significantly greater for 
individuals who belong to a union contract than for 
individuals who do not belong to a union contract, 
controlling for all other variables 

Supported <0.001 

16. The expected rate of absenteeism in individuals who 
experienced back pain will be significantly greater for 
individuals who belong to a union contract than for 
individuals who do not belong to a union contract, 
controlling for all other variables.  

Not 
Supported 

0.239 

Sick Leave Benefits   

17. The likelihood of missing work in individuals who 
experienced back pain will be significantly greater for 
individuals who have sick leave benefits than for individuals 
who do not have sick leave benefits, controlling for all other 
variables. 

Not 
Supported 

0.926 

18. The expected rate of absenteeism in individuals who 
experienced back pain will be significantly greater for 
employees who have sick leave benefits than for employees 
who do not have sick leave benefits, controlling for all other 
variables. 

Not 
Supported 

0.110 

Work-related Back Pain   

19. The likelihood of missing work in individuals who 
experienced back pain will be significantly greater for 
individuals who experienced back pain due to work-related 
injury or accidents than for individuals who experienced 
back pain outside work, controlling for all other variables. 

Not 
Supported 

0.539 

20. The expected rate of absenteeism in individuals who 
experienced back pain will be significantly greater for 
individuals who experienced back pain due to work-related 
injury or accidents than for individuals who experienced 
back pain outside work, controlling for all other variables. 

Not 
Supported 

0.295 
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Table 5.2 continued…   

Hypotheses Results p-value 

Duration of Back Pain   

21. The likelihood of missing days from work will not be 
significantly related to the number of months individuals 
experienced back pain, controlling for all other variables.   

Supported 0.652 

22. The expected rate of absenteeism will not be significantly 
related to the number of months individuals experienced 
back pain, controlling for all other variables.   

 
Supported 

0.999 

Count of Other Conditions   

23. The likelihood of missing days from work will be positively 
related to the number of other conditions reported by 
individuals who experienced back pain, controlling for all 
other variables. 

Not 
Supported 

0.003 

24. The expected rate of absenteeism will be positively related to 
the number of other conditions reported by individuals who 
experienced back pain, controlling for all other variables.   

Not 
Supported 

0.331 

Presence of Other Comorbid Conditions   

25. The likelihood of missing work will be significantly greater 
for individuals who experienced back pain and who reported 
other comorbid conditions than individuals who experienced 
back pain but did not report other comorbid conditions, 
controlling for all other variables. 

Not 
Supported 

0.074 

26. The expected rate of absenteeism will be significantly greater 
for individuals who experienced back pain and who reported 
other comorbid conditions than individuals who experienced 
back pain but did not report other comorbid conditions, 
controlling for all other variables. 

Not 
Supported 

0.428 

Perceived Overall Health Status due to Back Pain   

27. The likelihood of missing work will be significantly greater 
for individuals with poor overall health status due to back 
pain than for individuals with good overall health status due 
to back pain, controlling for all other variables. 

Not 
Supported 

>0.05 

28. The expected rate of absenteeism will be significantly greater 
for individuals with poor overall health status due to back 
pain than for individuals with good overall health status due 
to back pain, controlling for all other variables. 

Supported <0.05 

All the hypotheses were tested at P<0.05 
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Hypothesis H29 and H30 were not tested because the variable “presence of 

other conditions” was dropped from the regression model due to multicollinearity. 

 
 In the following section, each of the covariates examined in the regression 

model will be discussed in light of available knowledge from the literature. 

 
Age 

In the employee absenteeism literature, age was shown to influence the 

absenteeism rate.  Some studies indicated a steady increase in absenteeism from 

younger to older employees, whereas others found a curvilinear relationship.360  

Similarly in the back pain literature, researchers found a positive relationship 

between age and absenteeism in individuals who were older than 30 

years.361,362,363,364  However, there were a few studies in the literature that found no 

relationship between age and absenteeism due to back pain.365,366,367  Similarly in the 

                                                 

360 Employee Absenteeism: A summary of research. Virginia: Educational Research Service, Inc., 
1980. 

361 Hurwitz EL, Morgenstern H. The effects of comorbidity and other factors on medical versus 
chiropractic care for back problems. Spine 1997;22(19):2254-63; discussion 2263-4. 

362 Muller CF, Monrad T, Biering-Sorensen F, et al. The influence of previous low back trouble, 
general health, and working conditions on future sick-listing because of low back trouble. A 15-
year follow-up study of risk indicators for self-reported sick-listing caused by low back trouble. 
Ibid.1999;24(15):1562-1570. 

363 Goertz MN. Prognostic indicators for acute low-back pain. Ibid.1990;15(12):1307-1310. 
364 Volinn E, Koevering VD, Loeser JD. Back sprain in industry: the role of socioeconomic factors in 

chronicity. Ibid.1991;16:542-548. 
365 Rizzo JA, Abbott TA, Berger ML. The labor productivity effects of chronic backache in the United 

States. Medical Care 1998;36:1471-1488. 
366 Coste J, Delecoeuillerie G, Cohen de Lara A, J.M. LP, Paolaggi JB. Clinical course and prognostic 

factors in acute low back pain: an inception cohort study in primary care practice. British Medical 

Journal 1994;308(6928):577-580. 
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present study the relationship between age and absenteeism in individuals who 

experienced back pain was not statistically significant, when controlled for other 

variables.   

 
The studies cited in the literature that had found a positive relationship had 

either examined: a) the relationship between age and long term back related activity 

limitations; or b) the relationship between age and occupational back pain using 

Workers’ Compensation (WC) database.  Whereas in the present study and the study 

by Rizzo et al.,368 the individuals were from a nationally representative sample of 

non-institutionalized United States civilian population who reported back pain and 

absenteeism was measured as days off from work.  The association between age and 

absenteeism should therefore be carefully interpreted in the light of methodological 

differences between the different studies reported in the literature.  Since the current 

study and the study by Rizzo et al.369 used a nationally representative sample, the 

results are more generalizable.  Therefore, based on these two studies, age does not 

have a significant positive relationship with absenteeism in individuals who 

experienced back pain, when controlled for other variables.  

 
 
 

                                                                                                                                          

367 Tubach F, Leclerc A, Landre MF, Pietri-Taleb F. Risk factors for sick leave due to low back pain: 
a prospective study. Journal of Occupational & Environmental Medicine 2002;44(5):451-458. 

368 Rizzo JA, Abbott TA, Berger ML. The labor productivity effects of chronic backache in the United 
States. Medical Care 1998;36:1471-1488. 

369 Ibid. 
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Gender  

The literature on absenteeism suggests that female employees are more likely 

to miss work than male employees; however, male employees missed longer periods 

of time from work than female employees.370  In individuals with back pain, a few 

studies suggest an opposite relationship; men were more likely to miss work than 

women.371,372  Male employees with back pain also missed more days from work 

than female employees.373   Some studies also reported a weak or no relationship 

between gender and absenteeism due to back pain.374,375,376,377  In the present study, 

there was no statistically significant relationship between gender and absenteeism in 

individuals with back pain, when controlled for other variables.  A possible 

explanation for not finding significant gender differences in absenteeism in 

individuals who experienced back pain could be that the effect of gender on 

                                                 

370 Employee Absenteeism: A summary of research. Virginia: Educational Research Service, Inc., 
1980. 

371 Hurwitz EL, Morgensten H. Correlates of back problems and back-related disability in the United 
States. Journal of Clinical Epidemiology 1997;50(6):669-681. 

372 Coste J, Delecoeuillerie G, Cohen de Lara A, J.M. LP, Paolaggi JB. Clinical course and prognostic 
factors in acute low back pain: an inception cohort study in primary care practice. British Medical 

Journal 1994;308(6928):577-580. 
373 Mahmud MA, Webster BS, Courtney TK, Matz S, Tacci JA, Christiani DC. Clinical management 

and the duration of disability for work-related low back pain. Journal of Occupational & 

Environmental Medicine. 2000;42(12):1178-1187. 
374 Muller CF, Monrad T, Biering-Sorensen F, et al. The influence of previous low back trouble, 

general health, and working conditions on future sick-listing because of low back trouble. A 15-
year follow-up study of risk indicators for self-reported sick-listing caused by low back trouble. 
Spine 1999;24(15):1562-1570. 

375 Tubach F, Leclerc A, Landre MF, Pietri-Taleb F. Risk factors for sick leave due to low back pain: 
a prospective study. Journal of Occupational & Environmental Medicine 2002;44(5):451-458. 

376 Goertz MN. Prognostic indicators for acute low-back pain. Spine 1990;15(12):1307-1310. 
377 Rizzo JA, Abbott TA, Berger ML. The labor productivity effects of chronic backache in the United 

States. Medical Care 1998;36:1471-1488. 
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absenteeism may be influenced by some other factors such as marital status, income 

and occupation type.  This study did not examine the interaction effects between 

gender and marital status, gender and income, or gender and occupation on 

absenteeism.      

 
Marital Status 

 A report compiled by Educational Research Services, Inc. on employee 

absenteeism suggests that there was no evidence that indicate a significant 

association between marital status and absenteeism.378  Rizzo et al. also did not find 

a significant relationship between marital status and absenteeism in individuals with 

back pain.379  The findings from the present study also suggest that there was no 

significant association between marital status and absenteeism in individuals who 

experienced back pain.  A possible explanation could be that the relationship 

between marital status and absenteeism in individuals who experienced back pain 

may be influenced by gender. 

 
Ethnicity/Race 

 In the literature, it has been reported that race or ethnicity may not be directly 

associated with absenteeism but may be influenced by occupation, marital status, and 

                                                 

378 Employee Absenteeism: A summary of research. Virginia: Educational Research Service, Inc., 
1980. 

379 Rizzo JA, Abbott TA, Berger ML. The labor productivity effects of chronic backache in the United 
States. Medical Care 1998;36:1471-1488. 
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age.380  Therefore in this study, it was hypothesized that there will be no relationship 

between ethnicity/race and absenteeism in individuals who experienced back pain.  

However, the results from the present study were mixed.  Blacks who experienced 

back pain, were more likely to miss work than whites who experienced back pain.  

Also, individuals classified as “other ethnic group” except Hispanics who 

experienced back pain were more likely to miss work than whites who experienced 

back pain.  However, there was no significant relationship between Hispanics who 

experienced back pain and the likelihood of absenteeism.  Hurwitz et al. also found 

that African American individuals were more likely to miss work due to back pain 

than whites or other non-whites.381  Rizzo et al. on the other hand, found an opposite 

relationship between blacks and likelihood of missing work.382   

 
In terms of absenteeism rate, in the present study, the absenteeism rate for 

blacks who experienced back pain was significantly lower than the whites who 

experienced back pain.  The absenteeism rate was also significantly lower in 

Hispanics who experienced back pain than whites who experienced back pain.  

Therefore, based on this study the decision to miss work (likelihood of missing 

work) differed significantly between black and whites who experienced back pain; 

                                                 

380 Employee Absenteeism: A summary of research. Virginia: Educational Research Service, Inc., 
1980. 

381 Hurwitz EL, Morgensten H. Correlates of back problems and back-related disability in the United 
States. Journal of Clinical Epidemiology 1997;50(6):669-681. 

382 Rizzo JA, Abbott TA, Berger ML. The labor productivity effects of chronic backache in the United 
States. Medical Care 1998;36:1471-1488. 
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blacks were more likely to miss work than whites.  However, once the decision was 

made, compared to whites who experienced back pain, the absenteeism rate was 

lower for blacks who experienced back pain.  When interpreting these results one 

should be aware that the relationship between ethnicity and absenteeism could be 

influenced by occupation and income which was not included in the regression 

model.    

 
Education     

 In the present study, there was no significant relationship between education 

and absenteeism in individuals who experienced back pain.  Although the parameter 

estimates were not statistically significant, in individuals with either a college degree 

or whose education level was “graduate school,” the absenteeism rate and the 

likelihood of missing work was lower than individuals who had a high school 

degree.  In the absenteeism literature, there was no consistent relationship between 

educational level and absenteeism.  In back pain patients, Rizzo et al. found that 

greater educational attainment did not affect the likelihood of missing work; rather it 

affected the absenteeism rate.383  Hurwitz et al. also found that non-high school 

graduates were more likely to have chronic back disability than high school 

graduates.384  One of the possible reasons that there was no significant relationship 

between absenteeism and education in this study could be the small percentage of 

                                                 

383 Ibid. 
384 Hurwitz EL, Morgensten H. Correlates of back problems and back-related disability in the United 

States. Journal of Clinical Epidemiology 1997;50(6):669-681. 
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individuals who were either college graduates (17.0%) or whose education level was 

graduate school (11.0%).  Also, there could be an interaction effect between 

education and occupation which was not included in the regression model.     

 
Occupation  

 There is a misconception that absenteeism is likely to occur more often 

among blue collar workers than in white collar workers. In other words, the 

likelihood of missing work and absenteeism rate is positively related to job difficulty 

(labor intensive/physically demanding).  However, Nicholson and Jones argue that 

absenteeism occurs throughout an entire organization.385  This means, absenteeism 

rates and likelihood of missing work do not differ between white collar workers, blue 

collar workers, and service collar workers.  In the present study, there was no 

significant relationship between occupation type and absenteeism in individuals who 

experienced back pain.  Rizzo et al. also did not find any association between 

occupation type and work loss days due to back pain.386  A possible explanation for 

no association between occupation type and absenteeism rate could be the source of 

pain.  In other words, white collar workers could have experienced back pain due to 

non-work-related activities whereas, blue collar workers might have experienced 

                                                 

385 Nicholson N, Johns G. The meanings of absence. In Staw BM and Cummings LL, ed. Greenwich, 
CT: Jai Press, 1982. 

386 Rizzo JA, Abbott TA, Berger ML. The labor productivity effects of chronic backache in the United 
States. Medical Care 1998;36:1471-1488. 
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back pain due to work-related activities and therefore, in the regression model, there 

was no significant association between occupation type and absenteeism.     

 
Health Insurance Status 

 None of the studies reviewed examined the relationship between health 

insurance status and absenteeism.  It is speculated that health insurance may 

contribute to workers’ and firms’ productivity, as healthy workers are more 

productive than unhealthy workers. However, O’Brien reviewed the literature to 

determine the benefits of providing health insurance coverage to employees and 

concluded that there is little evidence to suggest that workers with health coverage 

were absent less often than workers without.387  The findings from the present study 

also indicate that the there is no relationship between health insurance status and 

absenteeism in individuals who experienced back pain.  This is consistent with the 

findings in the human resources and industrial psychology literature; there is no 

direct evidence regarding the effect of health insurance coverage on worker 

productivity.388   

 
Union Contract Status 

 The results from the ZINB regression model suggest that the likelihood of 

missing work was significantly greater in individuals with a union contract who 

                                                 

387 O'Brien E. Employers' Benefits from Workers' Health Insurance. Milbank Quarterly 2003;81(1):5-
43. 

388 Ibid. 
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experienced back pain than individuals without a union contract who experienced 

back pain.  However, the rate of absenteeism was not significantly greater in 

individuals with a union contract who experienced back pain.  Rizzo et al. also found 

a similar relationship.389  Leigh suggests three possible explanations for this 

relationship.390  First, union contracts are predominantly present in hazardous 

industries where workers are more likely to get injured.  Second, union contracts are 

likely to provide sick leave benefits; therefore, workers are more likely to miss work.  

Finally, the workers in a union contract feel more secure with their jobs than non-

union members.  Due to these reasons, employees in a union contract are more likely 

miss work.  Once the decision to miss work is made, the results from this study 

suggest that the absenteeism rate is no longer dictated by presence of union contract.      

 
Sick Leave Benefits 

 Rizzo et al. found that workers with sick leave benefits were significantly 

more likely to miss work due to back pain because sick leave benefits are likely to 

ease the financial burden associated with missing work.391  Although a similar 

relationship was observed in this study, the absenteeism rate and the likelihood of 

missing days from work was greater for individuals with back pain and who had sick 

leave benefits.  However, this relationship was not statistically significant.   

                                                 

389 Rizzo JA, Abbott TA, Berger ML. The labor productivity effects of chronic backache in the United 
States. Medical Care 1998;36:1471-1488. 

390 Leigh JP. Correlates of absence from work due to illness. Human Relations 1986;39(1):81-100. 
391 Rizzo JA, Abbott TA, Berger ML. The labor productivity effects of chronic backache in the United 

States. Medical Care 1998;36:1471-1488. 
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Work-related Back Pain  

 In this study, individuals who experienced back pain and who reported back 

pain due to work-related injury were more likely to miss work than those whose back 

pain was not due to work-related injury, however, this relationship was not 

statistically significant.  None of the studies reviewed examined the association 

between work-related back pain and absenteeism in individuals with back pain.  

When absenteeism days due to back pain were estimated using the regression model, 

about 51.4 percent of the total absenteeism days attributed to back pain were due to 

work-related back pain cases (total absenteeism days due to back pain=9,665,127; 

and total absenteeism days due to back pain in work-related back pain 

cases=5,081,981).  This is consistent with the findings from the Guo et al. study392 

and two other studies that used WC claims.393,394  Webster et al. reported that in the 

United States more than $11 billion was paid annually for WC benefits for work-

related back pain.395 

 
Duration of Back Pain 

Although none of the studies in the literature examined the direct relationship 

between duration of back pain and absenteeism due to back pain, a few studies 

                                                 

392 Guo HR, Tanaka S, Cameron LL, Seligman PJ, Behrens VJ, Ger J, et al. Back pain among workers 
in the United States: national estimates and workers at high risk. American Journal of Industrial 

Medicine 1995;28:591-602. 
393 Hashemi L, Webster BS, Clancy EA, et al. Length of disability and cost of worker's compensation 

low back pain claims. Journal of Occupational & Environmental Medicine. 1997;39(10):937-945. 
394 Webster BS, Snook SH. The cost of 1989 workers' compensation low back pain claims. Spine 

1994;19(10):1111-1115; discussion 1116. 
395 Ibid. 
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examined the association between absenteeism and prior history of back pain. 

396,397,398  In these studies, the researchers found a positive relationship between 

absenteeism and prior history of back pain.  In the present study, the relationship 

between the number of months individuals experienced back pain and absenteeism 

was analyzed.  The findings from this study suggest that there is no significant 

relationship between the likelihood of missing work and absenteeism rate in 

individuals who experienced back pain and duration of back pain.  In Tubach et al.’s 

study where a positive relationship between absenteeism and prior history of back 

pain was found, past history of back pain was defined as more than 30 days of low 

back pain.399  Goertz et al. also found a similar relationship.400  The authors 

examined the relationship between time loss from work and presence of past history 

of low back symptoms.  Whereas in the present study, the average duration of back 

pain was 50.4 months and half of the sample had experienced back pain for about a 

year.  Since half of the individuals in this study had experienced back pain for about 

a year, the impact of duration of back pain was not significantly related to 

absenteeism in individuals who experienced back pain. 

                                                 

396 Tubach F, Leclerc A, Landre MF, Pietri-Taleb F. Risk factors for sick leave due to low back pain: 
a prospective study. Journal of Occupational & Environmental Medicine 2002;44(5):451-458. 

397 Goertz MN. Prognostic indicators for acute low-back pain. Spine 1990;15(12):1307-1310. 
398 Muller CF, Monrad T, Biering-Sorensen F, et al. The influence of previous low back trouble, 

general health, and working conditions on future sick-listing because of low back trouble. A 15-
year follow-up study of risk indicators for self-reported sick-listing caused by low back trouble. 
Ibid.1999;24(15):1562-1570. 

399 Tubach F, Leclerc A, Landre MF, Pietri-Taleb F. Risk factors for sick leave due to low back pain: 
a prospective study. Journal of Occupational & Environmental Medicine 2002;44(5):451-458. 

400 Goertz MN. Prognostic indicators for acute low-back pain. Spine 1990;15(12):1307-1310. 
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Presence of Other Conditions          

 In the back pain literature, studies have shown an association between 

absenteeism and comorbidity.401,402   In this study comorbidity was operationalized as 

presence of other conditions, count of other conditions, and presence of other 

comorbid conditions including asthma, diabetes mellitus, coronary heart disease, 

high blood pressure, depressive disorders, and arthritis.   

 
The relationship between presence of other conditions and absenteeism in 

individuals who experienced back pain was not examined because the correlation 

coefficient between presence of other conditions and count of other conditions was 

0.55; therefore, presence of other conditions was dropped from the regression model.   

 
On average in this study, individuals reported at least two other conditions 

during the interview rounds.  Half of the sample reported one other condition during 

the interview rounds.  The relationship between count of other conditions and 

absenteeism in individuals who experienced back pain was negative.  In other words, 

with the presence of every additional other conditions, individuals who experienced 

back pain were less likely to miss work, contrary to Hurwitz et al.’s findings.  

Hurwitz et al. found that individuals who reported experiencing more than one 

condition other than back pain missed at least one back-related restricted activity day 

                                                 

401 Hurwitz EL, Morgensten H. Correlates of back problems and back-related disability in the United 
States. Journal of Clinical Epidemiology 1997;50(6):669-681. 

402 Rizzo JA, Abbott TA, Berger ML. The labor productivity effects of chronic backache in the United 
States. Medical Care 1998;36:1471-1488. 
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in a two-week period.403  A possible explanation for the negative relationship 

between likelihood of missing work and count of other conditions in individuals who 

experienced back pain observed in the present study could be that all the other 

conditions reported by the individuals were weighted equally.  Also, the duration for 

which the individuals experienced these other conditions was not adjusted in the 

regression model.   

  
A categorical variable called “presence of other comorbid conditions” 

indicating the presence or absence of any of the above mentioned six conditions was 

used in the regression model.  The findings from this study suggest that individuals 

who experienced back pain and who reported one of the other comorbid conditions 

are more likely to miss work than individuals who did not report one of the other 

comorbid conditions and experienced back pain.  The rate of absenteeism was also 

higher in individuals who experienced back pain and who reported one of the other 

comorbid conditions.  However, this relationship was not statistically significant.  

This could be because only 20.0 percent of the sample who had back pain reported 

one of the other comorbid conditions.  Rizzo et al. examined the association of some 

of these other comorbid conditions on absenteeism in individuals with back pain and 

found that in men, individuals with diabetes and prior heart attack were more likely 

to miss work due to back pain than individuals with other conditions such as arthritis, 

                                                 

403 Hurwitz EL, Morgensten H. Correlates of back problems and back-related disability in the United 
States. Journal of Clinical Epidemiology 1997;50(6):669-681. 
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rheumatism, high blood pressure, stroke, hardening of the arteries and heart 

disease.404  In women, Rizzo et al. found that arthritis, heart disease and stroke 

significantly increase the probability of missing work due to back pain.405                

  
Perceived Overall Health Status due to Back Pain 

 In the back pain literature, none of the studies assessed the relationship 

between health status due to back pain and absenteeism; however, in the literature on 

employee absenteeism, health status was reported to be one of the most commonly 

cited predictors of absenteeism.406  In the present study, individual’s perceived 

overall health status due to back pain was included in the regression model.  In the 

study sample, the percentage of individuals who reported their perceived overall 

health status to be “very serious” was 9.0 percent; “somewhat serious” 22.0 percent; 

“not very serious” 16.5 percent; “not at all serious” 3.6 percent.  Based on the 

regression estimates, individuals whose perceived overall health status due to back 

pain was “very serious” had significantly higher absenteeism rate than individuals 

whose perceived overall health status due to back pain was “somewhat serious,” “not 

very serious,” and “not at all serious.”  There was no significant relationship between 

                                                 

404 Rizzo JA, Abbott TA, Berger ML. The labor productivity effects of chronic backache in the United 
States. Medical Care 1998;36:1471-1488. 

405 Ibid. 
406 Marmot M, Feeney A, Shipley M, North F, Syme SL. Medically Sickness absence as a measure of 

health status and functioning: from the UK Whitehall II study. Journal of Epidemiology and 

Community Health 1995;49(2):124-130. 
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individuals’ perceived overall health status due to back pain and the likelihood of 

missing work.  

 Therefore to summarize, based on the MEPS data collected in 2000, in 

individuals who experienced back pain and who were employed, the significant 

predictors of likelihood of missing work include: 

1. Blacks who experienced back pain were more likely to miss work 

compared to whites who experienced back pain; 

2. Individuals classified as “other ethnic group” who experienced back pain 

were more likely to miss work compared to whites who experienced back 

pain; 

3. Individuals who experienced back pain and belonged to a union contract 

were more likely to miss work compared to individuals who experienced 

back pain but did not belong to a union contract; and  

4. Number of other medical conditions in individuals who experienced back 

pain; presence of an additional medical condition, other than back pain 

decreased the likelihood of missing work. 

 
The significant predictors of absenteeism rate include: 

1. The absenteeism rate was lower in blacks who experienced back pain 

compared to whites who experienced back pain; 

2. The absenteeism rate was lower in Hispanics who experienced back pain 

compared to whites who experienced back pain; and  
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3. The absenteeism rate was higher in individuals whose perceived overall 

health status due to back pain was “very serious” compared to “somewhat 

serious,” “not very serious,” and “not at all serious.” 

 

5.2.3 Absenteeism Days Due to Back Pain 

 In the MEPS, individuals reported absenteeism days due to illness/injury.  In 

2000, 64.0 percent of the individuals who reported back pain did not miss work due 

to illness/injury.  Of the individuals who missed work, the mean absenteeism days 

due to illness/injury was ten days.  In the present study, absenteeism due to back pain 

was estimated based on the regression model used to identify predictors of 

absenteeism in individuals who experienced back pain.  Based on the regression 

model, in 2000, about 86.0 percent of the individuals who reported back pain did not 

miss work due to back pain.  A report by the United States Department of Health and 

Human Services on health conditions among currently employed individuals in 1988, 

found that one quarter of the individuals who were employed and who reported back 

pain missed work due to back pain.407  Whereas in the present study, in 2000, only 

14.0 percent of the individuals who were employed and who reported back pain 

missed work due to back pain.  This decrease in the percentage of individuals who 

missed work due to back pain could be attributed to the new guidelines released by 

the AHCPR in 1994, where bed rest for more than two days was discouraged for 
                                                 

407 Park CH, Wagener DK, Winn DM, Peirce JP. Health conditions among the currently employed: 
United States, 1988: National Center for Health Statistics Vital Health Statistics:10(188), 1993. 
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back pain patients.  Therefore, the estimates from the present study are lower than 

the estimates reported in the literature.  As a result of the AHCPR guidelines, 

physicians are probably not prescribing bed rest to all back pain patients and even if 

bed rest is prescribed, the physicians are probably encouraging the patients to return 

to normal activities within two days of bed rest. 

In this study, on average, individuals missed six days from work due to back 

pain.  In 2000, the total number of days missed from work was estimated to be 

9,665,127 days.  The absenteeism days due to back pain estimated in this study is 

lower than the absenteeism days estimated by Guo et al. using the 1988 NHIS 

data.408  In 1988, about 149 million work days were lost due to back pain.409  Two 

possible reasons for this difference in the number of absenteeism days due to back 

pain could be:  

1. The prevalence of back pain in 1988 using NHIS data was 17.6 percent as 

opposed to 11.1 percent in the present study; or 

2. The new clinical practice guideline for back pain released by AHCPR in 

1994.   According to this guideline bed rest for more than two days should be 

discouraged.  Therefore, the 2000 estimates are much lower than the 1988 

estimates.   

 

                                                 

408 Guo HR, Tanaka S, Cameron LL, Seligman PJ, Behrens VJ, Ger J, et al. Back pain among workers 
in the United States: national estimates and workers at high risk. American Journal of Industrial 

Medicine 1995;28:591-602. 
409 Ibid. 
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The mean absenteeism days due to back pain in this study was approximately 

six days (5.8 days), where as Guo et al.410 reported the mean absenteeism days due to 

back pain in 1988 to be 6.8 days.  In the present study, women missed greater 

number of days from work due to back pain than men (mean – 7.7 vs. 4.5 days, 

respectively).  Consistent with the literature, individuals 45 years and younger 

missed greater number of days from work due to back pain than individuals over 45 

years of age (mean – 6.8 vs. 3.6 days, respectively.411   

  
In 1988, 13.1 percent of the individuals who reported back pain and who 

were employed missed 1-5 days from work due to back pain and 12.0 percent missed 

more than five days from work due to back pain.412  These results were based on the 

data collected in the Occupational Health Supplement of the 1988 National Health 

Interview Survey (NHIS-OHS).  Participants in the survey were asked to report the 

number of days they missed from work due to back pain during the past 12 

months.413  Based on the findings from the present study, in 2000, the percent of 

individuals who missed 1-5 days from work due to back pain dropped to 10.5 

percent, and only three percent of the individuals missed more than five days from 

work.  There could be several reasons for this decrease in percent of individuals who 

                                                 

410 Ibid. 
411 Mayer T, Gatchel R. Functional restoration for spinal disorders: The sports medicine approach. 

Philadelphia: Lea & Febiger, 1988. 
412 Park CH, Wagener DK, Winn DM, Peirce JP. Health conditions among the currently employed: 

United States, 1988: National Center for Health Statistics Vital Health Statistics:10(188), 1993. 
413 Ibid. 
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missed work due to back pain.  First, clinicians are discouraging the back pain 

patients to take bed rest for more than two days as per the 1994 AHCPR guidelines.  

The second reason could be that back pain in the NHIS-OHS survey was defined as 

having back pain everyday for a week or more during the past 12 months, whereas in 

the MEPS back pain was defined as having frequent back pain during the reference 

period.  Therefore, participants in the NHIS-OHS survey might have experienced 

severe back pain than participants in the MEPS.  However, when interpreting the 

results from the NHIS-OHS study it is also important to note that the reference 

period was 12 months.  Although the data collected by MEPS and NHIS-OHS are 

self-reported which are susceptible to recall bias, respondents are likely to telescope 

and therefore, may underreport or overreport some of the events.  The ability of the 

household respondent to report accurately information during the past 12 months is 

questionable, as in the case of NHIS-OHS survey.414                 

 
When absenteeism days due to back pain was stratified by work-related back 

pain, individuals with work-related back pain missed on average 11.5 days compared 

to 3.5 days in individuals with non-work-related back pain.  A total of 5,081,981 

days were missed due to work-related back pain.  Guo et al. also found that 

individuals with work related back pain missed more number of days from work due 

to back pain (9.2 days) than individuals with non-work-related back pain (4.9 

                                                 

414 Ibid. 
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days).415  The average number of absenteeism days due to back pain in individuals 

with work-related was lower in Guo et al.’s study than the present study because the 

prevalence of work-related back pain in Guo et al.’s study was 22.6 percent where as 

in the present study the prevalence of work-related back pain was 16.3 percent.  Guo 

et al. also reported that 68.0 percent of the workdays lost due to back pain were due 

to work-related back pain cases.416  In the present study, work-related back pain 

cases accounted for 51.4 percent of the total absenteeism days due to back pain.  

Although in the current study absenteeism days due to work-related back pain was 

greater than non-work-related back pain, the difference was not statistically 

significant (Hypothesis H31 accepted).      

    

5.2.4 Productivity Loss Due to Back Pain 

 There is a lack of consensus regarding the appropriate method of valuation of 

indirect non-medical costs such as productivity loss.  Currently there are two ways of 

calculating indirect costs: the human capital approach and friction cost method.  In 

this study, human capital approach was used to estimate productivity loss due to 

back pain in individuals who were employed.  In 2000, the average productivity loss 

due to back pain was estimated to be $305 per person; this includes individuals with 

                                                 

415 Guo HR, Tanaka S, Cameron LL, Seligman PJ, Behrens VJ, Ger J, et al. Back pain among workers 
in the United States: national estimates and workers at high risk. American Journal of Industrial 

Medicine 1995;28:591-602. 
416 Guo HR, Tanaka S, Halperin WE, et al. Back pain prevalence in US industry and estimates of lost 

workdays. American Journal of Public Health 1999;89:1029-1035. 



 

 336 

zero productivity loss.  The total productivity loss due to back pain was estimated to 

be $3.6 billion (in 2000 dollars).   

 
Using the 1987 NMES data, Rizzo et al. estimated the productivity loss due 

to disability days to be $1.3 billion (in 1996 dollars).417  Based on the absenteeism 

days due to back pain reported in 1988, Guo et al. estimated the productivity loss due 

to back pain to be $14 billion (1995 dollars).418  In Netherlands, in 1991, the total 

cost of absenteeism due to back pain was estimated to be about $3.1 billion.419  In 

another study conducted in Netherlands, Hutubessy et al. estimated the productivity 

loss due to absenteeism in back pain patients to be $539 million (in 1991 dollars).420  

A recent study conducted in the United States using the data from the American 

Productivity Audit (2001-2002), the productivity loss due to absenteeism in back 

pain patients was six billion dollars.421   

 

                                                 

417 Rizzo JA, Abbott TA, Berger ML. The labor productivity effects of chronic backache in the United 
States. Medical Care 1998;36:1471-1488. 

418 Guo HR, Tanaka S, Halperin WE, et al. Back pain prevalence in US industry and estimates of lost 
workdays. American Journal of Public Health 1999;89:1029-1035. 

419 van Tudler MW, Koes BW, Bouter LM. A cost of illness study of back pain in the Netherlands. 
Pain 1995;62:233-240. 

420 Hutubessy RCW, van Tudler MW, Vondeling H, Bouter LM. Indirect costs of back pain in the 
Netherlands: a comparison of the human capital method with the friction cost method. 
Ibid.1999;80:201-207. 

421 Stewart WF, Ricci JA, Chee E, Morganstein D, Lipton R. Lost productive time and cost due to 
common pain conditions in the US workforce. Journal of the American Medical Association 
2003;290(18):2443-2454. 
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Table 5-3: Productivity Loss due to Absenteeism in Low Back Pain Patients 

Study Estimated productivity loss  Adjusted to 2000 dollars 

Rizzo et al. $ 1.3 billion (in 1996 dollars) $1.4 billion 

Van Tudler et al. $3.1 billion (in 1991 dollars) $3.9 billion 

Hutubessy et al. $539 million (in 1991 dollars) $684 million 

Stewart et al. $6 billion (in 2002 dollars) $5.0 billion 

Present Study $3.6 billion (in 2000 dollars)  3.6 billion 

 

The productivity loss estimates reported in the literature cannot be compared 

due to methodological differences between the studies.  In the United States, the 

productivity loss due to absenteeism in back pain patients ranged between $1.4 and 

$5.0 billion (Table 5.3).  The productivity loss estimated in the present study was 

within the range reported in the literature ($3.6 billion).  With the release of the 1994 

AHCPR guidelines, where, bed rest for more than two days is discouraged, one 

would expect a decrease in productivity loss due to absenteeism in back pain patients 

from the previous studies, however, such a trend was not observed.  

 
When stratified by work-related back pain, in the present study, the total 

productivity loss due to work-related back pain was $1.85 billion versus $1.81 

billion due to non-work-related back pain.  The average productivity loss due to 

work-related back pain was $908.1 per person, whereas, the average productivity 

loss due to non-work-related back pain was $181.7 per person.  Guo et al. reported 
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that in 1988, 101.8 million work days were lost due to work-related back pain.422  

Using this estimate, a total of $9.5 billion were lost due to work-related absenteeism 

(in 1995 dollars).  Although in the present study, the average productivity loss was 

higher for work-related back pain than for non-work-related back pain, this 

difference was not statistically significant (Hypothesis H32 rejected).   

 

5.2.5 Direct Healthcare Costs Due to Back Pain 

 The direct healthcare costs due to back pain were calculated from a societal 

perspective.  In 2000, about 19 million individuals reported back pain between 18 

and 65 years of age and the total yearly direct healthcare costs were estimated to be 

$14 billion.  The annual per-capita direct healthcare cost due to back pain was $730.  

A recent study by Luo et al. estimated the direct healthcare costs due to back pain to 

be approximately $91 billion using 1998 MEPS.423  This huge difference in the 

estimates could be due to three reasons: 

a. In 1998, there were 26 million adults who reported back pain whereas in 

the present study there were only 19 million adults reported back pain;  

b. Luo et al. included individuals 18 years and older whereas in the present 

study only individuals between 18 and 65 years were included.  There 

                                                 

422 Guo HR, Tanaka S, Halperin WE, et al. Back pain prevalence in US industry and estimates of lost 
workdays. American Journal of Public Health 1999;89:1029-1035. 

423 Luo X, Pietrobon R, Sun S, Gordon LG, Lolyd H. Estimates and patterns of direct health care 
expenditures among individuals with back pain in the United States. Spine 2004;29(1):79-86. 
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were 4.8 million individuals 65 years and older and the per-capita 

expenditure for these individuals were $6,444; and       

c. Luo et al. also included costs due to other conditions in back pain patients 

such as depression rather than estimating costs based on healthcare 

services where back pain was the primary diagnoses. 

 
In the present study, office visits accounted for the largest proportion (54.0%) 

of the total yearly direct healthcare costs, followed by inpatient hospital stay 

(24.0%), and outpatient department visits (12.0%).  This is consistent with the 

literature because low back pain has been reported as the second most frequent 

reason for physician office visits, the third most common cause of surgical 

procedures and the fifth ranking cause for hospitalization.424,425  Deyo et al. also 

reported a similar trend based on the data from NHANES (1976 and 1980).426  In 

2000, about half of the individuals who reported back pain did not have outpatient 

department visits, emergency room visits, inpatient hospital stays, and prescriptions.  

Luo et al. on the other hand found that inpatient stays accounted for the largest 

                                                 

424 Hart LG, Deyo RA, Cherkin DC. Physician office visits for low back pain: Frequency, clinical 
evaluation and treatment patterns from a US national survey. Ibid.1995;20:11-19. 

425 Taylor VM, Deyo RA, Cherkin DC, et al. Low back pain hospitalization: recent United States 
trends and regional variations. Ibid.1994;19:1207-1213. 

426 Deyo RA, Tsui-WU YJ. Descriptive epidemiology of low-back care pain and its related medical 
care in the United States. Ibid.1987;12(3):264-268. 
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proportion of the total expenditures (31.0%), followed by office-visits (26.0%); again 

this could be due to the patient population.427    

 
In addition to the recent study by Luo et al., there were two other studies that 

reported the healthcare costs for back pain in the United States.  Grazier et al. 

estimated the healthcare cost of back pain in 1984 using three 1977 national survey 

data sets.428  The authors found that the annual direct healthcare costs for back pain 

was about $13 billion.  Later, Frymoyer et al. adjusted these estimates to 1990 and 

1994 dollars and found that, in 1990, the annual direct healthcare costs for back pain 

was about $24 billion and, in 1994, this increased to $33.6 billion.429   

 
In individuals who reported back pain and who were employed, the total 

annual direct healthcare costs were $9.5 billion and the annual per-capita cost was 

$798.  The top 20.0 percent of the cases accounted for 80.0 percent of the total 

healthcare costs.  When stratified by work-related back pain, the total annual direct 

healthcare costs due to work-related back pain was $1.9 billion compared to $7.7 

billion for non-work-related back pain.  The annual per-capita cost for work-related 

back pain was higher than non-work-related back pain ($921 vs. $772); however, 

                                                 

427 Luo X, Pietrobon R, Sun S, Gordon LG, Lolyd H. Estimates and patterns of direct health care 
expenditures among individuals with back pain in the United States. Ibid.2004;29(1):79-86. 

428 Grazier KL, Holbrook TL, Kelsey JL, Holbrook A. The frequency of occurence, impact, and cost 
of musculoskeletal conditions in the United States. American Academy of Orthopedic Surgeons 
1984:72-80. 

429 Frymoyer JW, Durett CL. The economics of spinal disorders. The Adult Spine: Principles and 

Practice. 2nd ed. Philadelphia: Lippincott-Raven, 1997:143-150. 
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this difference was not statistically significant.  Therefore, hypothesis H33 was 

accepted.   

 
In 2000, the total annual direct healthcare costs for those who missed work 

due to back pain was $1.3 billion whereas for those who did not miss work due to 

back pain was $8.2 billion.  However, the annual per-capita direct healthcare costs 

for individuals who missed work due to back pain was higher than individuals who 

did not miss work due to back pain ($828 vs. $792).  Although the annual per-capita 

direct healthcare costs were higher for those who missed work than those who did 

not miss work, this difference was not statistically significant, therefore hypothesis 

H34 was accepted.  

 
A few studies in the literature had estimated the healthcare costs due to back 

pain using WC database.  A recent study by Williams et al. estimated the total 

healthcare costs for low back pain patients with work disability to be $1,612,838.430  

About 50.0 percent of the sample was disabled for one month.  Webster et al. used 

the WC provider claims records in 1989 and estimated the total medical care costs to 

$3.3 billion.431  The findings from these studies cannot be extrapolated to the general 

population because the patient populations in these studies were individuals with 

                                                 

430 Williams DA, Feuerstein M, Durbin D, Pezzullo J. Health care and indemnity costs across the 
natural history of disability in occupational low back pain. Spine 1998;23(21):2329-2336. 

431 Webster BS, Snook SH. The cost of 1989 workers' compensation low back pain claims. 
Ibid.1994;19(10):1111-1115; discussion 1116. 
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occupational back pain with extended work disability and the disability days ranged 

from one month to a year.     

 
In conclusion, in 2000, the direct healthcare costs for back pain patients 

between 18 and 65 years of age were $14 billion.  About half of the total direct 

healthcare costs for back pain were due to physician office visits.  In individuals with 

back pain who were employed the total direct healthcare costs were $9.5 billion.  

The annual per-capita healthcare cost did not significantly differ between work-

related back pain and non-work-related back pain.  There was also no significant 

difference in the annual per-capita healthcare cost between individuals who missed 

work due to back pain and those who did not miss work due to back pain.  The direct 

healthcare costs estimated in this study does not include costs associated with other 

alternative treatments options such as chiropractic care, acupuncture, massage 

therapy etc.  These treatment options are commonly used by individuals with back 

pain.  The MEPS does not collect costs associated with these alternative care 

therapies and therefore, the total direct healthcare costs due to back pain could be 

higher than the numbers reported in this study.           

 

5.2.6 Total Costs Due to Back Pain in Employed Individuals  

The total costs due to back pain were calculated in individuals who were 

employed.  This included the total direct healthcare costs due to back pain and the 

productivity loss due to back pain.  In 2000, the total costs due to back pain were 
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$13.22 billion and the annual per-capita cost was $1,102.  The top 20.0 percent of the 

cases accounted for 84.0 percent of the total costs due to back pain.  In 1989, the 

mean cost per low back pain case for compensable back pain cases was $8,321.432  

Webster et al. used the WC provider claims records; therefore, the generalizability of 

the results is questionable.  None of the studies reported in the literature that used a 

nationally representative sample estimated both the direct healthcare costs as well as 

productivity loss.  Based on the present study, 27.2 percent of the total costs 

associated with back pain were due to productivity loss. 

             

5.3 Study Limitations and Strengths           

  The study limitations in terms of the source of data and study design will be 

discussed in this section.  One of the limitations of the MEPS HC data is the self-

report nature of the data.  Self-reported data are susceptible to recall bias.  

Respondents are likely to telescope and therefore, may underreport or overreport 

some of the events.  The ability of the household respondent to report accurately 

certain types of information such as type of health plan, detailed event level 

information such as number of days missed from work or stayed in bed due to 

illness/injury, healthcare service utilization and diagnoses are questionable.  

Although the back pain cases were identified based on self-reported data which is 

subject to recall bias, Guo et al. argues that back pain is a self-reported medical 

                                                 

432 Ibid. 
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condition where the healthcare providers greatly rely on the patients more than the 

diagnostic tests.433  

  
 In the MEPS, the interviewer records the medical conditions reported by the 

respondents.  Since medical conditions are determined based on self-report (verbatim 

response), sometimes respondents are likely to report vague conditions such “kidney 

problems” and interviewers may find it difficult to code these conditions using the 

ICD-9 codes.434  In addition, during the interview, one household respondent 

responds for all the household members, therefore, the data collected may not be 

accurate.   

 
Medical conditions are assigned ICD-9 codes; however, to preserve patient 

confidentiality, the four and five digit codes were collapsed to three digit codes.  

Therefore, individuals with back pain were identified using only three digit ICD-9 

codes instead of the fully specified four or five digit ICD-9 codes.  This could result 

in either overestimating or underestimating the number of individuals with back 

pain.   

 
In addition to the variables included in the regression model, there may be 

several other factors that may impact absenteeism due to back pain including 

                                                 

433 Guo HR, Tanaka S, Cameron LL, Seligman PJ, Behrens VJ, Ger J, et al. Back pain among workers 
in the United States: national estimates and workers at high risk. American Journal of Industrial 

Medicine 1995;28:591-602. 
434 MEPS workshop workbook. AHRQ. http://www.meps.ahrq.gov/workshop/workbook/sld001.htm. 
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income, size of the company, job satisfaction, job flexibility, and severity of back 

pain, to name a few.  In this study the interaction effects between gender and marital 

status, occupation and marital status were also not investigated.  Additionally, in the 

regression model, comorbidity was controlled by including count of other conditions 

and presence or absence of other comorbid conditions.  Using this method assigns 

equal weights to all the other conditions reported by individuals with back pain, 

which is not true.       

 
The determinants of absenteeism among individuals who experience back 

pain were identified as correlates due to the retrospective cross-sectional nature of 

the study design.  The causal relationships between the predictor and outcome 

variables cannot be inferred.  One could examine the causal relationship by 

conducting a case-control study to identify the determinants of absenteeism in 

individuals with and without back pain.  However, one of the problems in using this 

approach is that in the proposed model, impact of overall health status due to back 

pain, duration of back pain, and work-related back pain were examined.  In a case-

control study, it would be difficult to account for these variables in individuals 

without back pain.   

 
Estimates of absenteeism in terms of number of days missed from work, and 

the productivity loss due to back pain may not be accurate.  In the MEPS, 

participants were asked to report the number of days missed from work or stayed in 
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bed due to illness/injury.  Therefore, absenteeism days due to back pain were 

estimated based on the regression model used to estimate predictors of absenteeism 

in individuals who experienced back pain.  In addition to the variables included in 

the model, there may be several other factors that are likely to impact absenteeism 

due to back pain.  The absenteeism days due to back pain reported in this study was 

not reported by the participants; therefore, the estimates may not be accurate.   

  
The loss in productivity was valued using employees’ salaries.  Estimating 

productivity loss based on employees’ salaries may not be the best method of valuing 

productivity loss.435  The key assumption in this technique is that the employee who 

missed work will not perform the tasks for the missed day at a later time or that some 

other employee will not take care of the same task for that particular day; the lost 

time results in decreased productivity.  However, there will be no decrease in 

productivity if the employee is able to make up the lost productivity or if there is 

high unemployment and a replacement worker can be easily found.436  In addition, 

the loss in productivity may or may not be equal to the employee’s wage.   

 
In the human capital approach, the productivity loss was determined in 

individuals who missed work due to back pain.  However, individuals with back pain 

are likely to go to work but are less efficient at work.  The productivity loss due to 
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decreased work efficiency could not be measured in this study due to the nature of 

the data.   

 
Individuals who did not earn wages, such as housewives and the unemployed, 

were not included in the study.  One common approach to value the absence from 

unpaid work such as housewives is to assign a wage rate of a professional 

housekeeper.  This was not incorporated because the objective of the study was to 

estimate the absenteeism due to back pain in individuals who are employed and 

further estimate the productivity loss in this group of individuals.  In addition, the 

monetary equivalents of psychological costs related to pain and grief were also not 

accounted.  Therefore, the real costs of absenteeism due to back pain may be 

underestimated.   

 
Although there are several limitations with this study, the generalizability of 

the study results is one of the main strengths of this study.  The data collected by the 

MEPS is nationally representative of the United States non-institutionalized civilian 

population.  As Guo et al., mentioned back pain is a self-reported medical condition 

where the healthcare providers greatly rely on the patients more than the diagnostic 

tests; therefore, the individuals with back pain who were identified in this study to a 

large extent represent the prevalence of the condition in United States.437  
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MEPS is a panel data where participants were interviewed five times during a 

two year period.  In this study, data collected in the year 2000 was used, where all 

the participants were interviewed three times.  In the regression model that was used 

to identify predictors of absenteeism, round level data on employment status, 

absenteeism days due to illness/injury, perceived overall health status due to back 

pain, count of other conditions, and presence of other comorbid conditions were 

included.  Whereas Guo et al. estimated the absenteeism days due to back pain in 

1988 using the NHIS-OHS data.438  In NHIS-OHS data, individuals reported 

absenteeism days due to back pain during the past 12 months.  When the reference 

period is long, the chances of recall bias are high.  In the present study, the mean 

number of days for the reference period was 146 days, a relatively shorter reference 

period than the NHIS-OHS study.       

    
The direct healthcare cost estimates were the sum total of the amount paid by 

self/family, Medicare, Medicaid, private insurance, VA, Tricare, Other federal 

sources, State and local (non-federal) government sources, and Workers’ 

compensation.  Therefore, the direct healthcare costs calculated in this study present 

a more accurate estimate of the burden of illness due to back pain compared to using 

administrative databases.  Despite the growing rate of chiropractic use, in this study 
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the cost of chiropractic care could not be determined due to a large percentage of 

missing values. 

   

5.4 Study Implications and Future Research Suggestions 

This study addressed some of the gaps in the literature on back pain in terms 

of prevalence, back pain-related absenteeism, the correlates of absenteeism, 

productivity loss due to absenteeism, and direct medical costs associated with back 

pain.  Estimation of the prevalence of back pain in a nationally representative sample 

of the non-institutionalized civilian population of the United States will facilitate 

employers, healthcare insurers, and healthcare policy makers in targeting their health 

planning efforts.  Prevalence estimates will be useful in determining the societal 

impact of back pain in terms of cost and disability.     

 
Estimates of back pain related absenteeism, the correlates of back pain 

related absenteeism, productivity loss due to back pain related absenteeism, and 

direct medical costs will be useful to employers and healthcare insurers.  The direct 

and indirect costs associated with back pain will be valuable to employers.  This 

information will assist employers in selecting, implementing, and evaluating 

healthcare programs and health insurance plans for their organization and minimize 

the adverse clinical and economic consequences of back pain in their workforce.  

Employers may be able to develop wellness programs, disability management and 

flexible time-off options to manage the costs related to back pain absenteeism.   
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Healthcare insurers can design and focus health insurance plans that will 

maximize coverage and minimize liability.  Estimating the impact of back pain in a 

nationally representative sample provides valuable information to the WC providers 

in terms of allocating funds for back pain related cases and developing disability 

management programs to encourage individuals with back pain to return to work as 

soon as possible.   

 
The 1994 AHCPR guidelines for back pain recommend early return to work 

with minimum bed rest for individuals with back pain.  Therefore, this study 

provides valuable information to healthcare policy decision makers in determining 

whether the economic burden imposed by loss in productivity due to low back pain 

has reduced over the years, especially since 1994.   

 
Although this study attempted to address some of the gaps in the literature, 

more studies should be conducted using a sample that is representative of the US 

general population to validate the findings from the present study.  The present study 

examined the impact of back pain in individuals who were employed.  Individuals 

with back pain are also likely to be disabled due to back pain and therefore become 

unemployed, which was not captured in the present study.  Therefore, studies that 

include individuals who are employed and who were unemployed due to back pain 

related disability would give a better estimate of impact of back pain on productivity 
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loss.  This could be accomplished by conducting longitudinal studies using large 

employer databases.  

 
In the literature, most of the studies have examined the impact of back pain 

on absenteeism or disability, but individuals with back pain are also likely to go to 

work in spite of the pain and therefore result in reduced performance while at work.  

Several studies that address this issue have been conducted in patients with migraine, 

and allergy and have reported that reduced work performance due to pain is the 

dominant cause of lost productive time.  Therefore, similar studies should also be 

conducted in back pain patients.   

 
The national surveys conducted by the National Center for Health Statistics 

including NHIS and MEPS collect absenteeism days due to illness/injury.  Therefore, 

it is difficult to isolate absenteeism days due to a specific medical condition.  The 

only national survey that collected absenteeism days due to a specific medical 

condition was the NHIS-OHS survey.  This survey was conducted in 1988; therefore, 

similar surveys should be conducted so that researchers can update the burden of 

illness due to back pain more accurately.  Surveys such NHIS-OHS should be 

conducted more often and if possible interview participants more than once in a year 

similar to MEPS.  Additionally, surveys such as NHIS-OHS should shorten the 

reference period from 12 months to at least three months to reduce the recall bias in 

responses.      
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5.5 Conclusion 

In summary, this study found that in 2000, the one-year period prevalence of 

back pain was about 11.0 percent in individuals between 18 and 65 years of age.  

Only 16.3 percent of the individuals who reported back pain and who were employed 

experienced back pain due to work-related injury.  These numbers were lower than 

the figures reported in the literature.   

 
The perceived overall health status due to back pain is a significant predictor 

of absenteeism in individuals who experienced back pain.  Individuals who 

perceived their overall health status due to back pain as “very serious” were more 

likely to miss work than others.  In this study, ethnicity/race was also identified as a 

significant predictor of absenteeism.  Blacks who experienced back pain were more 

likely to miss work than whites but the absenteeism rate was lower in blacks who 

experienced back pain than whites who experienced back pain.  The absenteeism rate 

was also lower in Hispanics who experienced back pain when compared to whites 

who experienced back pain.  Having a union contract was identified as a significant 

predictor of likelihood of missing work; individuals with a union contract were more 

likely to miss work than their counterparts.   

         
The total absenteeism days due to back pain in 2000 was approximately nine 

million days.  This figure is lower than the absenteeism days reported in the 

literature.  In addition to the methodological differences between the studies reported 
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in the literature, one possible reason could be that patients with back pain are 

returning to work quicker than before; clinicians are complying with the 1994 

AHCPR guidelines.  In 2000, on average, individuals with back pain missed 

approximately six days from work.   

  
 Based on the estimated absenteeism days due to back pain, the productivity 

loss due to back pain was about $3 billion.  In 2000, the average productivity loss per 

person was $305.  The total direct healthcare expenditures in individuals who 

reported back pain and who were employed were about $9 billion.  About 27 percent 

of the total costs in individuals with back pain and who were employed were due to 

productivity loss. 

  
This study examined the impact of back pain on absenteeism and productivity 

loss.  Studies should also incorporate presenteeism or reduced work performance 

when estimating the impact of back pain on labor productivity.             
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APPENDIX A 

 

Figure A.1: Normal Q-Q Plot: Duration of Back Pain in Months 
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Figure A.2: Detrended Normal Q-Q Plot: Duration of Back Pain 
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Table A.1: Correlation Matrix I 

 Age Female Black Hispanic Others 
Less than 
high 
school 

Some 
college 

College 
graduate 

Graduate 
school 

Single 

Age  1.00          

Female 
-0.02 
(0.49) 

1.00         

Black 
-0.02 
(0.46) 

0.02 
(0.46) 

1.00        

Hispanic 
-0.09 
(0.01) 

-0.09 
(0.00) 

-0.09 
(0.00) 

1.00       

Others 
0.04 
(0.19) 

0.06 
(0.11) 

-0.05 
(0.00) 

-0.05 
(0.00) 

1.00      

 

Less than 
high 
school 
 

0.04 
(0.14) 

-0.05 
(0.14) 

-0.00 
(0.86) 

0.25 
(0.00) 

0.05 
(0.33) 

1.00     

 

Some 
college 
 

0.01 
(0.79) 

0.09 
(0.05) 

0.02 
(0.54) 

-0.03 
(0.15) 

-0.01 
(0.84) 

-0.11 
(0.00) 

1.00    

 

College 
graduate 
 

0.00 
(0.88) 

0.02 
(0.53) 

-0.06 
(0.12) 

-0.07 
(0.00) 

0.02 
(0.58) 

-0.08 
(0.00) 

-0.27 
(0.00) 

1.00   

 

Graduate 
school 
 

0.12 
(0.00) 

0.02 
(0.62) 

-0.01 
(0.79) 

-0.07 
(0.00) 

-0.05 
(0.00) 

-0.06 
(0.00) 

-0.21 
(0.00) 

-0.16 
(0.00) 

1.00  

Single 
-0.28 
(0.00) 

0.11 
(0.00) 

0.08 
(0.02) 

0.05 
(0.17) 

-0.06 
(0.08) 

-0.04 
(0.16) 

-0.03 
(0.51) 

-0.07 
(0.06) 

0.02 
(0.60) 

1.00 
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Table A.2: Correlation Matrix II 

 Age 
Blue 
collar 

Servi
ce/ 
Other
s 

No 
insuranc
e 

With 
union 
contract 

Without 
sick 
leave 
benefits 

Work 
related 
back pain 

Presence 
of back 
pain 

Presence 
of other 
condition
s 

Count of 
other 
conditions 

Presence 
of other 
comorbid 
conditions 

Age 1.00           

Blue collar 
0.03 
(0.45) 

1.00          

Service/ 
Others 

-0.12 
(0.01) 

-0.23 
(0.00) 

1.00         

No 
insurance 

-0.05 
(0.26) 

0.07 
(0.08) 

0.06 
(0.13) 

1.00        

With union 
contract 

0.09 
(0.01) 

0.06 
(0.15) 

0.05 
(0.14) 

-0.13 
(0.00) 

1.00       

Without sick 
leave 
benefits 

-0.21 
(0.00) 

0.23 
(0.00) 

0.11 
(0.00) 

0.16 
(0.00) 

-0.13 
(0.00) 

1.00      

Work 
related back 
pain 

-0.01 
(0.87) 

0.19 
(0.00) 

0.02 
(0.53) 

0.07 
(0.09) 

0.07 
(0.07) 

0.08 
(0.03) 

1.00     

Presence of 
back pain 

0.02 
(0.19) 

-0.03 
(0.10) 

-0.01 
(0.51) 

-0.02 
(0.18) 

0.01 
(0.53) 

-0.02 
(0.35) 

0.05 
(0.04) 

1.00    

Presence of 
other 
conditions 

0.15 
(0.00) 

-0.08 
(0.00) 

-0.06 
(0.06) 

-0.07 
( 0.02) 

0.02 
(0.39) 

-0.04 
(0.11) 

-0.03 
(0.25) 

0.07 
(0.00) 

1.00   

Count of 
other 
conditions 

0.24 
(0.00) 

-0.12 
(0.00) 

-0.05 
(0.05) 

-0.07 
(0.01) 

0.06 
(0.12) 

-0.04 
(0.12) 

-0.05 
(0.03) 

0.12 
(0.00) 

0.55 
(0.00) 

1.00  

Presence of 
other 
comorbid 
conditions 

0.23 
(0.00) 

-0.01 
(0.75) 

-0.01 
(0.82) 

-0.02 
(0.40) 

0.04 
(0.30) 

0.01 
(0.65) 

0.04 
(0.24) 

0.07 
(0.00) 

0.31 
(0.00) 

0.46 
(0.00) 

1.00 
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Table A.3: Correlation Matrix III 

 Duration of back pain Somewhat serious Not very serious Not at all serious 

Age 
0.23 
(0.00) 

0.06 
(0.01) 

-0.05 
(0.02) 

-0.02 
(0.25) 

Female 
-0.05 
(0.17) 

0.02 
(0.29) 

0.02 
(0.40) 

-0.02 
(0.22) 

Black 
-0.05 
(0.03) 

-0.05 
(0.01) 

0.01 
(0.81) 

0.03 
(0.16) 

Hispanic 
-0.07 
(0.00) 

-0.00 
(0.84) 

-0.01 
(0.64) 

-0.03 
(0.02) 

Others 
-0.06 
(0.00) 

0.02 
(0.57) 

-0.05 
(0.02) 

0.00 
( 0.95) 

Less than high school 
-0.05 
(0.01) 

-0.00 
(0.86) 

-0.01 
(0.62) 

-0.03 
(0.00) 

Some college 
0.08 
(0.04) 

-0.00 
(0.89) 

-0.04 
(0.03) 

0.02 
(0.33) 

College graduate 
-0.04 
(0.21) 

0.03 
(0.24) 

0.05 
(0.05) 

-0.02 
( 0.35) 

Graduate school 
0.06 
(0.27) 

-0.02 
(0.32) 

0.03 
(0.22) 

0.01 
(0.83) 

Single 
-0.04 
(0.41) 

-0.02 
(0.41) 

0.01 
(0.69) 

0.01 
(0.42) 

Blue collar 
0.00 
(0.98) 

-0.01 
(0.79) 

-0.02 
(0.37) 

0.00 
(0.78) 

Service collar 
-0.08 
(0.00) 

-0.01 
(0.57) 

-0.01 
(0.41) 

-0.01 
( 0.49) 

No health insurance 
-0.04 
(0.12) 

-0.02 
(0.27) 

-0.03 
(0.14) 

-0.02 
( 0.13) 
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Table A.4: Correlation Matrix IV 

 

 

 

 

 

 

 Duration of back pain Somewhat serious Not very serious Not at all serious 

With union status 
0.03 

(0.39) 
0.02 

(0.31) 
-0.03 
(0.21) 

0.03 
(0.21) 

With out sick leave 
benefits 
 

-0.12 
(0.00) 

0.02 
(0.47) 

-0.04 
(0.11) 

-0.04 
(0.02) 

Work related back 
pain 

0.02 
(0.55) 

0.00 
(0.94) 

-0.04 
(0.09) 

0.02 
(0.36) 

Presence of back 
pain 

0.04 
(0.02) 

0.52 
(0.00) 

0.44 
(0.00) 

0.19 
(0.00) 

Count of other 
conditions 
 

0.06 
(0.08) 

0.08 
( 0.00) 

0.00 
(0.91) 

0.01 
(0.64) 

Presence of other 
comorbid conditions 

0.08 
(0.02) 

0.08 
(0.00) 

-0.04 
(0.04) 

0.01 
( 0.70) 
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Table A.5: Output for Zero-inflated Negative Binomial Regression Model 

Independent variables Beta 
coefficient  

Std. 
Error 

t P> |t| 95% CI 

Not always zero group      

Age -0.02    0.01     -1.95    0.053     -0.04 - 0.00 

Female  0.11   0.21  0.52 0.603 -0.30 - .52 

Black  1.27 0.46  2.74 0.007  0.35 - 2.18 

Hispanic  0.71 0.39  1.77 0.078 -0.08 - 1.49 

Other ethnic  0.14 0.46  0.31 0.757 -0.77 - 1.06 

Single -0.10 0.24 -0.43 0.670 -0.57 - 0.37 

Less than high school  0.29 0.38  0.76 0.446 -0.46 - 1.05 

Some college  0.19 0.24  0.83 0.407 -0.27 - 0.67 

College graduate  0.08 0.34  0.23 0.819 -0.60 - 0.76 

Graduate school  0.13 0.45  0.29 0.773 -0.76 - 1.02 

Blue collar  0.45 0.24 -0.43 0.670 -0.57 - 0.37 

Service/Others  0.51 0.38  1.34 0.181 -0.24 - 1.25 

Without health insurance -0.75 0.42 -1.78 0.077 -1.59 - 0.08 

With union contract  0.14 0.27  0.54 0.588 -0.38 - 0.67 

Without sick leave benefits  0.01 0.26  0.03 0.975 -0.51 - 0.53 

Back pain due to work-related injury 
 

 0.89 0.33  2.73 0.007 0.25  - 1.54 

Duration of back pain  0.002 0.001  0.13 0.898 -0.003 - 

0.003 

Somewhat serious health status -1.17 0.17 -6.85 <0.001 -1.51 - -0.83 

Not very serious health status -2.09 0.18 -11.52 <0.001 -2.45 - -1.73 

Not at all serious health status -2.14 0.37 -5.68 <0.001 -2.88  - -1.39 

Presence of back pain  2.68 0.78  3.45 0.001  1.15 - 4.22 

Presence of other comorbid conditions 
 

-0.30 0.23 -1.31 0.191 -0.76 - 0.15 

Count of other conditions -0.31 0.56 4.15 <0.001  0.12 - 0.34 

Age*experienced back pain  0.002 0.01  0.16 0.872 -0.02 - 0.03 

Female*experienced back pain  0.06 0.29  0.21 0.835 -0.52 - 0.65 

Black*experienced back pain -1.26 0.46 -2.77 0.006 -2.17 - -0.36 



 

 361 

      

Table A.5 Continued      

Independent variables Beta 

coefficient  

Std. 

Error 

t P> |t| 95% CI 

Hispanic*experienced back pain -1.05 0.47 -2.26 0.025 -1.98     -0.13 

Others*experienced back pain -0.49 0.65 -0.76 0.450 -1.77      0.79 

Some college*experienced back pain 0.01 0.31 0.02 0.983 -0.60      0.61  

College graduate*experienced back 

pain 

-0.53 0.39 -1.36 0.176 -1.32      0.24 

Graduate school*experienced back 

pain 

-0.86 0.62 -1.39 0.166 -2.08      0.36 

Single*experienced back pain -0.11 0.29 -0.37 0.712 -0.68      0.47 

Blue collar*experienced back pain 0.33 0.35 0.95 0.346 -0.36      1.02 

Service/others*experienced back pain -0.33 0.52 -0.64 0.524 -1.37      0.70 

Without insurance*experienced back 

pain 

0.57 0.55 1.03 0.304 -0.52      1.67 

With union*experienced back pain -0.35 0.29 -1.18 0.239 -0.94      0.23 

Without sick leave*experienced back 

pain 

-0.53 0.33 -1.61 0.110 -1.17      0.12 

Work-related back pain*experienced 

back pain 

-0.42 0.40 -1.05 0.295 -1.21      0.37 

Duration of back pain*experienced 

back pain 

0.000 0.001 0.00 0.999 -0.003    

0.003 

Count of other conditions*experienced 

back pain 

-0.09 0.08 -0.98 0.331 -0.26      0.08 

Presence of other comorbid 

conditions*experienced back pain 

0.21 0.27 0.80 0.428 -0.32      0.75 

Constant -4.53 0.55 -8.20 <0.001 -5.62     -3.44 
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Table A.5 Continued      

Independent variables Beta 
coefficient  

Std. 
Error 

t P> |t| 95% CI 

Always zero group      

Age -0.07 0.05 -1.41 0.160 -0.18 - 0.03 

Female -1.21 0.92 -1.31 0.191 -3.03  - 0.61 

Black -0.83 0.76 -1.09 0.275 -2.35  - 0.67 

Hispanic -0.76 1.03 -0.74 0.462 -2.80  - 1.27 

Other ethnic 2.74 1.18 2.30 0.023 0.38  - 5.08 

Single -0.16 1.37 -0.12 0.905 -2.88 - 2.55 

Less than high school -1.63 0.89 -1.84 0.068 -3.39 - 0.12 

Some college  1.22 1.64 0.75 0.455 -2.01 - 4.46 

College graduate -0.50 1.61 -0.31 0.756 -3.68 - 2.68 

Graduate school -2.36 3.04 -0.78 0.438 -8.36 - 3.64 

Blue collar 0.91 1.45 0.63 0.532 -1.96 - 3.77 

Service/Others 0.68 1.36 0.50 0.619 -2.02 - 3.38 

Without health insurance 2.44 1.57 1.55 0.124 -0.67 - 5.54 

With union contract -0.55 1.35 -0.41 0.685 -3.21 - 2.11 

Without sick leave benefits 0.05 0.87 0.05 0.957 -1.68 - 1.78 

Back pain due to work-related injury 1.40 1.12 1.25 0.213 -0.81 - 3.61 

Duration of back pain 0.003 0.11 0.26 0.792 -0.02 - 0.02 

Somewhat serious health status 0.53 1.15 0.46 0.64 -1.74 - 2.81 

Not very serious health status 0.54 1.03 0.52 0.602 -1.49 - 2.57 

Not at all serious health status 2.14 2.05 1.04 0.29 -1.92 - 6.21 

Presence of back pain -6.58 4.01 -1.64 0.102 -14.49 - 1.33 

Presence of other comorbid conditions 5.87 2.29 2.56 0.011 1.34 - 10.42 

Count of other conditions -5.53 1.38 -3.98 <0.001 -8.27 - -2.78 

Age*experienced back pain 0.07 0.08 0.90 0.372 -0.08 - 0.22 

Female*experienced back pain 2.48 2.40 1.03 0.303 -2.26 - 7.24 

Black*experienced back pain -24.48 1.73 -14.10 <0.001 -27.91--21.05 

Hispanic*experienced back pain -1.71 2.32 -0.74 0.461 -6.29 - 2.86 
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Table A.5 Continued      

Independent variables Beta 
coefficient  

Std. 
Error 

t P> |t| 95% CI 

Others*experienced back pain -16.86 3.72 -4.53 <0.001 -24.91 - -9.51 

 

College graduate*experienced back 
pain 

0.53 2.06 0.26 0.794 -3.54 - 4.62 

Some college*experienced back pain -3.16 3.30 -0.96 0.341 -9.68 - 3.37 

Graduate school*experienced back 
pain 

1.79 5.32 0.34 0.737 -8.72 - 12.31 

Single*experienced back pain -3.70 5.51 -0.67 0.503 -14.58 - 7.18 

Blue collar*experienced back pain -0.28 2.02 -0.14 0.888 -4.28 - 3.72 

Service/others*experienced back pain 0.75 3.16 0.24 0.812 -5.49 - 7.00 

Without insurance*experienced back 
pain 

-0.68 2.43 -0.28 0.777 -5.49 - 4.11 

With union*experienced back pain -12.96 3.18 -4.07 <0.001 -19.24 - -6.67 

Without sick leave*experienced back 
pain 

0.18 1.97 0.09 0.926 -3.72 - 4.09 

 

Work-related back pain*experienced 
back pain 

-1.26 2.05 -0.62 0.539 -5.32 - 2.79 

 

Duration of back pain*experienced 
back pain 

0.005 0.01 0.45 0.652 -0.02  - 0.03 

 

Count of other conditions*experienced 
back pain 

4.17 1.39 3.00 0.003 1.43  - 6.92 

 

Presence of other comorbid 
conditions*experienced back pain 

-4.57 2.54 -1.80 0.074 -9.59 - 0.45 

Constant 5.78 2.51 2.30 0.023 0.82  - 10.74 
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Figure A.3: Histogram for Absenteeism Days due to Back Pain   
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Table A.6: Chi-square Test Results Comparing Individuals who Missed Work 

due Back Pain and Individuals who did not Miss Work Stratified by 
Work-related Back Pain 

 

Work-related Back Pain  Missed Work due to Back Pain 

Yes No Total 

Yes 
   451,195 
(3.8%) 

1,190,053 
(9.9%) 

  1,641,248 

No 
1,587,836 
(13.2%) 

8,754,800 
(73.0%) 

10,342,636 

Pearson: 
      Uncorrected   chi2(1)      =   11.9028 
      Design-based  F(1, 132)  =    8.2493     P = 0.0048 
 
 
Table A.7: Lincom Test Results Comparing the Mean Absenteeism Days due to 

Back Pain in Individuals who Missed Work due Back Pain, Stratified 
by Work-related Back Pain 

 
 

Work-related Back 
Pain 

Mean 
Absenteeism 
Days due to 
Back Pain 

Std. 
Error 

95% CI t 
P 
value 

Yes 11.3 4.2 2.8 – 19.8 

No 3.8 0.5 2.9 – 4.8 
-1.7 0.089 
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Table A.8: Lincom Test Results Comparing the Mean Absenteeism Days due to 
Back Pain, Stratified by Work-related Back Pain 

 
 

Work-related Back 
Pain 

Mean 
Absenteeism 
Days due to 
Back Pain 

Std. 
Error 

95% CI t 
P 
value 

Yes 2.5 1.1 0.2 – 4.8 

No 0.5 0.1 0.3 – 0.6 
-1.8 0.080 

   Note: Includes individuals who did not miss work due to back pain 
 
Figure A.4: Histogram for Total Productivity Loss in Individuals with Back 

Pain who were Employed  
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Table A.9: Lincom Test Results Comparing the Mean Productivity Loss due to 
Back Pain in Individuals who Missed Work due Back Pain, Stratified 
by Work-related Back Pain 

 

Work-related 
Back Pain 

Mean 
Productivity 
Loss due to Back 
Pain ($) 

Std. 
Error 

95% CI t 
P 
value 

Yes 4,103.9 1319.7 1434.5 – 6773.4 

No 1,518.2 220.2 1072.8 – 1963.7 
-1.9 0.068 

 
  
 
Table A.10: Lincom Test Results Comparing the Mean Productivity Loss due to 

Back Pain, Stratified by Work-related Back Pain 
 

     Note: Includes individuals who did not miss work due to back pain 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Work-related 
Back Pain 

Mean 
Productivity Loss 
due to Back Pain 
($) 

Std. 
Error 

95% CI t 
P 
value 

Yes 908.1 373.4 169.6 – 1646.7 

No 181.7 35.1 112.3 – 251.1 
-1.9 0.055 
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FigureA.5: Histogram for Total Direct Healthcare Costs in Individuals with 
Back Pain  
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FigureA.6: Histogram for Total Direct Healthcare Costs in Individuals with 
Back Pain who were Employed  
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FigureA.7: Histogram for Log Transformed Total Direct Healthcare Costs in 
Individuals with Back Pain who were Employed   
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Table A.11: Chi-square Test Results Comparing Individuals who Incurred 
Direct Healthcare Costs for Back Pain versus Individuals who did 
not Incur Direct Healthcare Costs for Back Pain, Stratified by 
Work-related Back Pain 

 

Direct Healthcare Costs for Back 
Pain 

 Work-related Back Pain 

Yes No Total 

Yes 
1,453,675 
(12.1%) 

585,356 
(4.9%) 

730,723 

No 
7,308,110 
(60.9%) 

2,636,744 
(22.0%) 

9,944,854 

Pearson: 
Uncorrected   chi2(1)      =   0.3336 
Design-based  F(1, 156)  =   0.1927     P = 0.6613 

 

 

Table A.12: Lincom Test Results Comparing the Log Mean Total Direct 
Healthcare Costs for Back Pain in Individuals who Incurred Direct 
Healthcare Costs, Stratified by Work-related Back Pain 

 
 

Work-related 
Back Pain 

Log Mean Total 
Direct Healthcare 
Cost for Back Pain 

Std. Error 95% CI t 
P 
value 

Yes 5.8 0.2 5.4 – 6.2 

No 5.7 0.1 5.5 – 5.8 
-0.82 0.411 
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Table A.13: Chi-square Test Results Comparing Individuals who Incurred 
Direct Healthcare Costs for Back Pain versus Individuals who did 
not Incur Direct Healthcare Costs for Back Pain, Stratified by 
Whether they Missed Work due Back Pain  

 

Direct Healthcare Costs 
for Back Pain 

 Missed Work due to Back Pain 

Yes No Total 

Yes 
1,160,123 
(9.7%) 

481,125 
(4.0%) 

1,641,248 

No 
7,601,662 
(63.4%) 

2,740,974 
(22.8%) 

10,342,636 

Pearson: 
         Uncorrected   chi2(1)      =   0.4591 
         Design-based  F(1, 156)  =   0.3521     P = 0.5538 

 

Table A.14: Lincom Test Results Comparing the Log Mean Total Direct 
Healthcare Costs for Back Pain in Individuals who Incurred Direct 
Healthcare Costs, Stratified by Whether they Missed Work due to 
Back Pain 

 
 

Missed Work 
due to Back Pain 

Log Mean Total 
Direct 
Healthcare Cost 
for Back Pain 

Std. Error 95% CI t 
P 
value 

Yes 5.8 0.2 5.4 – 6.2 

No 5.7 0.1 5.5 – 5.8 
0.55 0.583 
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APPENDIX B 

 

Absenteeism days due to Back Pain 

In the ZINBR model, the following variables were significant at P<0.05: 

No days off group- 

1. Blacks who experienced back pain; 

2. Individuals of other ethnic groups who experienced back pain; 

3. Individuals with union contract and who experienced back pain; 

4. Count of other conditions in individuals who experienced back pain. 

Ever had days off group- 

1. Individuals who perceived the overall health status due to back pain as 

somewhat serious; 

2. Individuals who perceived the overall health status due to back pain as not 

very serious; 

3. Individuals who perceived the overall health status due to back pain as not at 

all serious; 

4. Individuals who experienced back pain; 

5. Blacks who experienced back pain; 

6. Hispanics who experienced back pain. 
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Estimation of absenteeism days due to back pain using the significant predictor 

variables involved the following steps: 

 

Step 1: ever had days off group = - 4.532113 – 1.169419 *somewhat serious -

2.096252*not very serious -2.14161*not at all serious + 2.684616*experienced back 

pain -1.268917*Blacks who experienced back pain -1.056919*Hispanics who 

experienced back pain    

Step 2: no days off group = 5.786617 - 24.48555*Blacks who experienced back pain 

-16.86415*Other ethnic groups who experienced back pain  

- 12.96424*Individuals with union contract who experienced back pain + 

4.175017*Count of other conditions in individuals who experienced back pain.  

Step 3: pzinb=exp(no days off group)/(1+exp(no days off group)) 

Step 4: nzinb=(1-pzinb1)*exp(ever had days off group)   

Step5: nzinbdays = nzinb*Reference period in days 

The value in Step 5 represents absenteeism days due to back pain.  
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