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At the national policy level, accurate reporting of work-related injuries 

and illnesses can help the Occupational Safety and Health Administration 

(OSHA) develop statistical interferences, determine required standards and 

improve its performance. Moreover, at the employer level accurate recordkeeping 

allows safety managers to identify unsafe work environments and work practices, 

monitor worker health and wellbeing, and eliminate risky situations.  Evidence 

from previous research, media, and worker testimony has shown that workplace 

injuries and illnesses are being significantly underreported on capital projects. 

Despite widespread acceptance of the importance of accurate recordkeeping and 

significant research having been conducted with the intention of improving the 

safety performance of capital projects, the study of the underreporting of 

construction safety incidents remains limited. The main purpose of this research is 
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to study the underreporting problems by investigating the reporting practices of 

real-world databases, identifying the factors causing underreporting of 

construction safety incidents, assessing the relative impact of factors causing 

underreporting of construction safety incidents, and demonstrating the incidence 

of those factors. An exploratory case study that provided with data obtained from 

databases tracking construction safety incidents within an owner organization are 

used as a point of departure. The data source triangulation method and expert 

interviews are utilized to gather categorical data and information for this 

relatively novel topic.  

Two surveys are deployed to collect data through Qualtrics Survey Tools. 

This research provides evidence about the presence of underreporting problems 

within construction organizations. It reveals the key causes that contribute to the 

underreporting and groups them into topic areas. A total of 53 factors that have an 

influence on underreporting are identified and their relative importance is 

assessed. This research also presents evidence that demonstrates that the 

occurrence of factors affecting underreporting is more frequent on projects where 

the project safety team was doubtful about the accuracy of reporting. This 

research helps to provide insight about the importance of those factors and allows 

management to mitigate their negative influence on reporting construction safety 

incidents. Also, it brings management attention to the difference between good 
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and bad projects, in regards to recording incidents, and to use this knowledge to 

improve recordkeeping of illnesses and injuries. 
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CHAPTER 1: INTRODUCTION 

1.1 Introduction 
This chapter presents the importance of conducting research studying the 

underreporting of illnesses and injuries on capital projects. The research 

motivation and objectives are then described, followed by the formulation of the 

research hypotheses that support the achievement of the research objectives. 

Finally, the author describes the research scope and the organization of 

dissertation. 

1.2 Research Motivation  
Extensive evidence from previous research, media, and worker testimony 

as well as a report issued by the U.S. Government Accountability Office shows 

that workplace injuries and illnesses are being significantly underreported (U.S. 

House of Representatives, 2008; U.S. Government Accountability Office 2009; 

Melfi, 2010). As a result, the U.S. House of Representatives’ Committee on 

Education and Labor in conjunction with the Department of Labor initiated a 

study on the accuracy of employer and illness records, (U.S. Department of 

Labor, 2009).  

A number of studies have argued that safety incidents are significantly 

underreported in the construction industry. Recent research conducted by Probst 

and other researchers found that the annual injury rate reported to the 

Occupational Safety and Health Administration (OSHA) was 3.11 injuries per 
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100 workers while the rate of eligible injuries that were not reported to OSHA 

was in fact 10.9 injuries per 100 workers. In addition, the research presented 

evidence that organizations with a poor safety climate had significantly higher 

rates of underreporting compared with organizations with a positive safety climate 

(Probst et al., 2008).  

At the national policy level, accurate reporting of work-related injuries 

and illnesses helps OSHA to develop statistical inferences, determine required 

standards, and improve its performance. Moreover, at the employer level, accurate 

recordkeeping allows management to identify unsafe work environments and 

work practices, monitor worker health and well-being, and eliminate risky 

situations.   

Despite recognition of the importance of accurate recordkeeping and 

significant research having been conducted with the intention of improving the 

safety performance of capital projects, the study of underreporting of construction 

safety incidents remains limited.  

This research evolved to fulfill both the academic gap and industry need. 

The dissertation goal is to study and address the problems of underreporting of 

construction safety incidents. The goal will be achieved by accomplishing the 

objectives explained in the following section. 
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1.3 Research Objectives  
The main purpose of this research is to study the underreporting problems 

of workplace injuries and illnesses on capital projects by achieving the following 

objectives:  

1. Investigate the reporting practices of real-world database systems that 

track construction safety incidents within an owner organization. 

2. Document evidence of factors causing the underreporting of construction 

safety incidents. 

3. Assess the relative impact of factors causing the underreporting of 

construction safety incidents. 

4. Demonstrate that the occurrence of factors causing underreporting is more 

frequent on projects where there are concerns with the accuracy of 

reporting.  

 

1.4 Research Hypotheses  
To meet the research objectives stated in Section 1.3, the following four 

hypotheses will be established and proven in this study: 

Hypothesis 1: Safety incidents for the same construction project are 

reported inconsistently on different databases.  

Hypothesis 1 is formulated to serve the main purpose of the point of 

departure in regards of presenting evidence supporting the occurrence of an 
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imperfect-reporting problem of safety incidents within an owner organization. 

The result will lay the foundation for further research.  

Hypothesis 2: The factors causing underreporting of construction 

safety incidents can be identified.  

Hypothesis 2 is formulated to achieve the second objective of this research 

in regards to the factors that have an impact on underreporting of construction 

safety incidents. The results will help the construction industry to spot and 

understand the root causes of underreporting of injuries and illnesses.  

Hypothesis 3: The relative impact of factors that cause 

underreporting of construction safety incidents can be assessed.  

This hypothesis establishes the relative impact of factors causing the 

underreporting of construction safety incidents. The factors identified in the 

second hypothesis are quantified by assessing the dependencies on the impact of 

factors. The result will allow construction organizations to more accurately 

manage the reporting of safety incidents.  

Hypothesis 4: The incidence of factors affecting the underreporting of 

injuries and illnesses on capital projects can be demonstrated.  

The author hypnotizes that the factors causing the underreporting of 

construction safety incidents identified and ranked in the second and third 

hypotheses occur more often on a capital project where an experienced health and 
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safety executive is doubtful that the project is reporting safety incidents accurately 

regardless if the safety performance is good or bad.  

 

The analysis results will present evidence to support the findings and 

enable construction safety executives to improve reporting of injuries and 

illnesses.  

 

1.5 Research Scope  
The scope of research is defined below:  

1. Imperfect-reporting on capital projects may occur due to over-report or 

underreport of injuries and illnesses. However, this research is limited to study the 

underreporting events due to the fact that previous research shows that 

underreporting of nonfatal injuries and illnesses is more prominent than the over-

reporting problem. Also, it is difficult to gather information and data related to 

over-reporting.  

2. This research is focused on nonfatal injuries and illnesses. Fatal injuries are 

very difficult to hide and there is not an issue with underreporting, due to the 

positive impact that the Census of Fatal Occupation Injuries program has played 

in capturing fatalities since 1992.  

3. In Research Question Two, Research Question Three, and Research Question 

Four, the literature review, data, and information on underreporting of 
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construction safety incidents of are relevant only to the situation prevailing within 

the United Sates. Different capital project sizes, durations, locations, types, and 

contracting strategies, as well labor agreement characteristics may have different 

effects on the reasons for underreporting. 

4. In order to identify the incidence of factors affecting underreporting of injuries 

and illnesses on capital projects, only completed projects are considered in 

hypothesis 4 of this research.   

 

1.6 Organization of Dissertation  
This dissertation consists of eight chapters. The first chapter includes an 

overview of existing problems, industry need, research objectives, hypotheses and 

scope. Chapter 2 describes the research methodology and data analysis approach 

employed in this study in addition to indicating research milestones. Concepts, 

facts and previous research on underreporting of safety incidents generally and 

construction incidents specifically are presented in Chapter 3. Chapter 4 includes 

an exploratory single case study which is considered as a point of departure of this 

dissertation.  

Chapter 5 provides a through literature review and expert interviews 

providing evidence of factors causing underreporting of construction safety 

incidents. Chapter 6 focuses on assessing the relative impact of factors causing 

underreporting of construction safety incidents. In Chapter 7, the incidence of 
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factors affecting underreporting of injuries and illnesses on capital projects are 

demonstrated. Finally, Chapter 8 provides concluding remarks, contributions, and 

recommendations resulting from this research effort.  
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CHAPTER 2: RESEARCH METHODOLOGY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1: Research Methodology2 
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Introduction 
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hypotheses and scope  
 

2  
Research Background 

Review of literature review  
 3  

Point of Departure 
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2. Design single case study  
3. Collect data 
4. Analyze and discuss  
5. Validate  
6. Extract conclusions and 
recommendations    
 

4  
1. Examine Hypothesis 2 
2. Use source triangulation 
method  
3. Gather categorical data  
4. Analyze and discuss  
5. Validate  
6. Extract conclusions and 
recommendations    
 

5  
1. Examine Hypothesis 3 
2. Develop Questionnaire 1  
3. Gather data  
4. Analyze and discuss  
5. Validate  
6. Extract conclusions and 
recommendations    
 

6  
1. Examine Hypothesis 4 
2. Develop Questionnaire 2  
3. Gather data  
4. Analyze and discuss  
5. Validate  
6. Extract conclusions and 
recommendations    
 

7  
Extract research conclusions and 

recommendations 
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This chapter describes the research methodology with a description on 

how it will be expanded chapter by chapter. Next, the data analysis approach and 

research milestones will be reviewed. 

 

2.1 Chapter 1: Introduction  
As illustrated in Figure 2.1, the first step in the research methodology 

includes identifying the research objectives, formulating research hypotheses, and 

defining a research scope.  

 

2.2 Chapter 2: Research Methodology  
The research methodology used by the study is described in this chapter, 

as shown in Figure 2.1. The main objective of this chapter is to show the logical 

sequences of the steps adopted by the author to conduct this research.  

 

2.3 Chapter 3: Research Background    
The aim of the second step of this research, explained in Chapter 3, is to 

investigate thoroughly and provide a review of the existing literature on this 

research topic. This step is essential to supporting the research motivations and to 

open the gate for further research.    
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2.4 Chapter 4: Point of Departure   
After gathering the findings and evidence from the literature review that 

supports the research motivations, the point of departure is presented as the third 

step of this research to enhance the findings of step two and to support laying the 

foundation for further research. The point of departure studies the possibility of 

residence of underreporting problems of construction safety incidents within an 

owner organization.  

A single case study is employed as a research method to examine the 

research hypothesis 1 formulated in Chapter 1. The data is obtained from an 

owner, then analyzed and validated statistically. After that, conclusions and 

recommendations are drawn.    

 

2.5 Chapter 5: Identifying Factors Causing Underreporting  
 

Step 4 is emerged as a logical necessity after gathering the evidence from 

both the research background and point of departure which claims that 

underreporting of illnesses and injuries is a problem on capital projects.  

Due to the relatively novel and new topic of this research, the author 

utilizes data source triangulation as a research method in Chapter 5. Both the 

literature review and expert interviews are used to obtain data and information.  

Chapter 5 presents the data gathered and describes it statistically. The research is 
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designed in three stages to gather, analyze and validate data.  As a result, the 

factors causing underreporting are identified.  Chapter 5 concludes with 

recommendations for further research.    

 

2.6 Chapter 6: Assessing the Relative Impact of Factors Causing  
                         Underreporting  
 

Assessing the relative impacts of factors causing the underreporting of 

construction safety incidents is the fifth step of this research. To examine the 

research hypothesis 3, Questionnaire 1 was developed and sent to construction 

safety professionals. The data gathered is described statistically and, the survey 

response scale and scaling reliability are checked.  

In addition to the use of Relative Impertinence Index to assess the relative 

impact of factors, the RIDIT score method is employed to rank the factors. The 

results obtained from the two methods are compared statistically. Then, 

conclusions are drawn from the research findings and further research is 

recommended.  

 

2.7 Chapter 7: Demonstrating the Incidence of Factors Causing  
                          Underreporting  
 

To examine research hypothesis 4 in Chapter 7, Questionnaire 2 was 

developed and sent to construction safety experts. Each expert was asked to fill 

out the questionnaire twice. The expert was asked to provide Questionnaire A 
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with data from a project where he was confident that safety incidents were 

recoded accurately. On the other hand, the expert was asked to fill out 

Questionnaire B with data from a project where he is doubtful about the accuracy 

of reporting.  

The results of data gathered from Questionnaires A and B are compared 

with the results of data gathered from Questionnaire 1 in Chapter 6. The 

researcher assumes that the correlation between the results of data gathered in 

Chapter 6 and data gathered from questionnaire A is statistically different from 

that between the results of data gathered in Chapter 6 and data gathered from 

questionnaire B. If that is proved, it presents evidence about the incidence of 

factors causing underreporting of construction safety incidents on capital projects.       

Chapter 7 continues with a check for internal consistency and reliability 

tests on the datasets. All data gathered are converted to a RIDIT score, then, to z-

scores to compute the significance of the differences between correlations from 

independent samples.   

 

2.8 Chapter 8: Conclusions and Recommendations   
 

The seventh and final step of this research is to revisit the research 

objectives and hypotheses and to present the research contributions. Conclusions 

are drawn from the whole research and future research is recommended. 
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CHAPTER 3: RESEARCH BACKGROUND 

3.1 Introduction 
The goal of this chapter is to present the main findings of a thorough 

literature review that investigates in depth the imperfect-reporting of injuries and 

illnesses in general and in the construction industry in particular. The research 

background enables the author to affirm the importance of conducting this 

research. The literature further serves to enlighten the research roadmap that was 

illustrated in the research methodology section.          

This chapter demonstrates the mechanism of reporting construction safety 

incidents to OSHA and within a construction firm itself. Various imperfect-

reporting problems are defined and categorized. Also, a comparison between 

reporting of fatal and nonfatal injuries and illnesses is administrated.  

The importance of reporting construction safety incidents is also 

highlighted in this chapter.  After that, previous research addressing the status of 

recordkeeping of workplace injuries and illnesses is presented.   

The research background gathers important evidence and derives 

conclusions about the existence of an imperfect-reporting problem in the 

construction industry. Finally further research is recommended based on the 

findings of the literature review. 
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3.2 OSHA Recordkeeping of Construction Safety Incidents  
Like in other industry sectors, construction employers are mandated to 

compile and submit injury and illness data to the Occupational Safety and Health 

Administration. According to the Standard Industrial Classification (SIC) codes 

15-17, all construction employers with 11 or more employees at any one time in 

the previous calendar year must keep injury records available to the OSHA. 

Employers having no more than 10 full-time or part-time employees at any one 

time in the previous calendar year are exempt from the recordkeeping 

requirements, (OSHA Injury and Illness Recordkeeping and Reporting 

Requirements, 2014).   

Companies must accurately report information about every work-related 

death and every work-related injury or illness that involves loss of consciousness, 

restricted work activity or job transfer, days away from work, or medical 

treatment beyond first aid in the Occupational Safety and Health Administration 

(OSHA) Log of Work-Related Injuries and Illnesses (Form 300). For a minimum 

of 5 years, employers should keep an OSHA log (Form 300) available for 

inspection by OSHA and be able to produce a copy in the workplace within 4 

hours of the request for the log, (OSHA Injury and Illness Recordkeeping and 

Reporting Requirements, 2014).  

In addition to the useful information provided to OSHA by the logs, 

OSHA conducts recordkeeping audits and looks for mistakes and inconsistencies 
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by reviewing medical records, workers’ compensation records, insurance records, 

payroll absentee records, company incident reports and company first aid logs, 

(OSHA, Audit and Verification Program of Occupational Injury and Illness 

Records, 2006).  Accurate reporting of incidents helps OSHA keep to its core 

mission of seeking to ensure a safe and healthy workplace for every working man 

and woman in the nation, (Hinze, 1997).  

 

3.3 Reporting of Construction Safety Incidents 
Due to the hierarchical nature of construction organizations (Zohar and 

Luria, 2003), injuries and illnesses are reported at multiple organizational levels 

(Weddle, 1996). First, when injuries occur at the shop-floor level, workers must 

notify their safety managers. Second, incident reports must be made accessible to 

the employer’s safety director level. Third, employers must record incidents 

accurately in the OSHA Log of Work-Related Injuries and Illnesses (Form 300), 

(OSHA Injury and Illness Recordkeeping and Reporting Requirements, 2014).  

In addition to the multi-level nature of the construction realm, a capital 

project site includes many subcontractors executing multiple activities ranging 

from excavation to finishing work. Each subcontractor is only responsible for 

keeping records of incidents of his own employees, (Hinze, 1997).  
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3.4 Imperfect-Reporting of Construction Safety Incidents  
Imperfect-reporting can be defined as a distortion of the observations of 

injury and illness data. Both underreporting and over-reporting of safety incidents 

result in imperfect-reporting problems. The decision to underreport or over-report 

safety incidents can be made intentionally or unintentionally at any level of the 

construction organization (i.e. workers, supervisors, and/or managers), (Weddle, 

1996 and Jablonowski, 2011).  

Research evidence shows that underreporting of safety incidents appears 

to be a worldwide phenomenon. However, the magnitude of this problem varies 

from country to country depending on cultural differences as well as variation in 

reporting systems and legislation, ( Daniels and Marlow, 2005).  

Over-reporting may also exist due to the possibility of reporting 

fraudulently on construction incidents that did not occur in an attempt to gain a 

financial compensation either from the employer or from a public or private 

insurance program, (Jablonowski, 2011).  

Whether the incidents are underreported or over-reported intentionally or 

unintentionally at any level of the organization, a situation like this can produce 

mistaken estimates of incidents (Clarke, 1998). As a result, the data are not 

provided accurately to the Log of Work-Related Injuries and Illnesses (Form 300) 

which is necessary for employers, employees, former employees, and their 

representatives at the organizational and employee levels. Also, at the national 
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level, inaccurate data reported to OSHA leads to flawed data in the surveillance 

system of the Bureau of Labor Statistics (BLS), (Hinze, J. 1997).  

 

3.5 Fatal vs. NonFatal Incidents in the Construction Industry 
In the construction industry, between 2006 and 2008, fatal and nonfatal 

injury rates decreased by 13.5% and 20.6%, respectively. However, the data show 

there is an inconsistency between fatal and nonfatal injury statistics. Even though 

risk factors for fatal and nonfatal injuries are not necessarily similar, previous 

research has revealed that the prominent difference between fatal and nonfatal 

injury trends in construction might be explained by factors such as 

underreporting, ( Dong et al., 2010).  

Since 1992, fatality data have been gathered more comprehensively than 

injury and illness data. In addition to reporting all fatalities by employers to 

OSHA, the Bureau of Labor Statistics established a program called the Census of 

Fatal Occupational Injuries which uses such sources as death certificates, 

workers’ compensation records, news accounts, and employer and police reports 

to Federal and State agencies to verify the accuracy of workplace fatality 

statistics, (U.S. House of Representatives, 2008).    

Therefore, nowadays there is a scarcity of published research addressing 

the underreporting of fatal incidents. This presents robust evidence that fatal 

incidents are reported accurately. However, the literature review on 
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underreporting of fatal incidents in other countries may not be relevant to the 

situation prevailing within the United States.  

 

3.6 The Importance of Reporting Construction Safety Incidents 
Professor K D Rosenman states “the lack of accurate surveillance 

information leads to the inability to allocate appropriate resources, the inability to 

initiate and prioritize targeted interventions, and the inability to evaluate the 

effectiveness of those interventions.”, (Rosenman et al.,2006).Accurate 

recordkeeping is essential on the national policy level, as well as on the employer 

level, (U.S. House of Representatives, 2008).  

 

3.6.1 National Policy Level 
At the national policy level, accurate recordkeeping enables OSHA to 

fulfil its goals. OSHA can induce statistical interferences and develop guiding 

information on which actions may or may not be warranted, based on injury and 

illness data compiled from employers in various states, (Hinze, 1997, U.S. House 

of Representatives, 2008).  

Accurate reporting of injuries and illnesses helps OSHA to target its 

inspections towards the most dangerous worksites, and to determine what new 

standards are required and how to target its compliance assistance efforts, (U.S. 

House of Representatives, 2008).  
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Additionally, an accurate and reliable assessment of incidents allows 

OSHA to measure its performance and enables policy makers to judge the 

effectiveness of OSHA programs and to suggest where improvement can be 

made, (U.S. House of Representatives, 2008).  

 

3.6.2 Employer Level 
Accurate recordkeeping helps management to identify risky situations and 

the major sources and causes of work-related injuries and illnesses. In the 

construction industry, companies measure and monitor the safety performance of 

capital projects. Without accurate incident data, employers have an inaccurate 

picture of the company-wide safety program’s effectiveness. In other words, when 

existing problems are not identified and addressed, the employers will be hindered 

from designing a safety program that is responsive to actual work conditions and 

prevents worker injury and death, (Hinze, 1997; U.S. House of Representatives, 

2008; McCraven, 2012).    

Greater risk and injury-management cost can be also incurred due to the 

serious problem of underreporting, which conceals an ineffective safety program. 

Additionally, underreporting prevents firms from obtaining an effective feedback 

mechanism and utilizing the information to actually implement changes in the 

work when it is required, (Hinze, 1997; U.S. House of Representatives, 2008; 

McCraven, 2012).  
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3.7 The Status of Recordkeeping of Workplace Injuries and Illnesses  

3.7.1 Over-Reporting of Workplace Injuries and Illnesses  
Based on a thorough review of the literature available, it appears that there 

is a scarcity of published research specific to the over-reporting of workplace 

injuries and illnesses. However, previous research that was conducted to evaluate 

recordkeeping in a random sample of approximately 200 manufacturing 

establishments showed evidence of both underreporting and over-reporting of 

nonfatal injuries. Unexpectedly, the researchers determined that 15% of the 

incidents logged were over-recoded, (Eisenberg and McDonald, 1988). Within the 

construction industry in particular, to the best of the author’s knowledge, no 

previous research has addressed the problem of over-reporting safety incidents.  

 

3.7.2 Underreporting of Workplace Injuries and Illnesses  
According to a report issued by the U.S. Government Accountability 

Office in 2009 (U.S. Government Accountability Office, 2009), workplace 

injuries and illnesses are significantly underreported. As a result, the National 

Emphasis Program (NEP) was initiated by OSHA to identify employers who 

underreport workplace injuries and illnesses. In an effort to improve 

recordkeeping and to work cooperatively with OSHA, the U.S. House of 

Representatives’ Committee on Education and Labor initiated a study on the 

accuracy of employer and illness records, (U.S. Department of Labor, 2009).  
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Beforehand, previous research also presented extensive evidence that 

work-related injuries and illnesses were underreported in the United States. 

Research conducted at Michigan State University found that 68% of safety 

incidents in Michigan from 1999 to 2001 were missed by the Survey of 

Occupational Injuries and Illness (Rosenman et al., 2006). The researchers also 

disclosed after comparing the data obtained from the Bureau of Labor Statistics 

with other databases that the OSHA logs caught only around 31% of illness and 

33% of injuries recorded in other databases (Rosenman et al., 2006).  

Another study revealed that the Survey of Occupational Injuries and 

Illnesses (SOII) did not capture about 340,000 lost-time injuries in the sample 

industries records in six states from 1998 to 2002 when compared with worker’s 

compensation. The study also showed that the BLS reported only 76% of all 

injuries in the six states in the sampled industries when compared with the 

number kept in worker’s compensation system, (Boden and Ozonoff, 2008).  

Other researchers anticipate that when the ‘excluded’ categories of 

workers, such as government employees and self-employed are included in the 

count, the SOII may miss between 33% and 69% of all work-related injuries and 

illnesses, (Leigh et al., 2004).    

Another analysis finding conducted by the National Center of Health 

Statistics in 1998 uncovered that the actual number of workplace injuries and 

illnesses in private industries included in the BLS survey was 40% higher than the 
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SOII estimate. Moreover, the researchers state that the incident estimate for 1998 

would rise 80% higher than the BLS estimate, if government employees and self-

employed were included, (Smith et al., 2005).   

 

3.7.3 A Research Review in the Construction Industry 
In regards to research conducted on the underreporting of injuries and 

illnesses in the construction industry, researchers studied the records of the 

Denver International Airport (DIA) construction project and used the workers’ 

compensation and payroll data to estimate the total number of lost-work-time 

injuries during the project. The research results showed that the overall injury rate 

for the DIA project was more than double the rate reported by the BLS for the 

construction industry overall during those same project years, (Glazner et al., 

1998).  

Another study of 250 construction establishments also noted this pattern of 

underreporting after comparing lost-workday injury and illness rates in 

construction with the all-industry rate, by state in 1996. The comparison revealed 

that the percent reductions in the construction rates between 1994 and 1996 did 

not follow all-industry rate changes as illustrated in Figure 3.1, (Conway and 

Svenson, 1998).  
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Figure 3.1 Lost-workday Injury and Illness Rates, All Industries Versus 
                       Construction, 1996, 38 States and Puerto Rico,  
                          (Conway and Svenson, 1998) 

 

Research conducted by Probst and other researchers provides evidence 

that injuries and illnesses are underreported in the construction industry. Data 

were gathered from 1,390 employees from 38 companies contracted to work at a 

large construction site in the northwestern United States. The researchers 

compared the data obtained from the OSHA logs kept by the contractors with 

medical claims data collected from an Owner-Controlled Insurance Program. 

Interestingly, it was found that the annual injury rate reported to OSHA was 3.11 

injuries per 100 workers while the rate of eligible injuries that were not reported 



24 
 

to OSHA was 10.9 injuries per 100. The research results also showed that 

organizations with a poor safety climate had significantly higher rates of 

underreporting compared with organizations with a positive safety climate, 

(Probst et al., 2008).   

 

3. 8 Conclusions   
In this chapter, the literature review reveals that each construction 

establishment with 11 or more employees must report injuries and illnesses and 

submit an OSHA log (Form 300) to OSHA. Due to the multi-level and multi-

employer nature of construction firms, capturing the occurrences of those 

illnesses and injuries require the incidences to be reported at multiple levels, and 

to be gathered from different subcontractors contracted to execute a wide range of 

project activities.    

The literature review provides evidence that the imperfect-reporting 

problem is a phenomenon that may happen as a result of a decision made 

intentionally or unintentionally to underreport or over-report safety incidents at 

any level of the construction organization.   

This research background acknowledges that the construction industry has 

witnessed a reduction of both the fatal and nonfatal injury rate. However, the 

reduction in the fatality rate is inconsistent with that of the nonfatal injury rate. 

This disparity suggests that the high rate of fatalities may be due to the fact that 
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those injuries are difficult to hide and underreport because of the positive role that 

the Census of Fatal Occupation Injuries program has played in capturing fatal 

injuries since 1992.  

This chapter demonstrates the importance of accurate record keeping.  

Comprehensively reported data is crucial to the production of accurate statistical 

data necessary to guide both OSHA and employers and to support their efforts in 

focusing and effectively and efficiently allocating their efforts and resources when 

and where they are needed to create a safer work environment.     

Previous research and studies show that the underreporting of nonfatal 

injuries and illnesses is more prominent than the over-reporting of them. As a 

result, the National Emphasis Program, (NEP) and other federal agencies have 

been working collaboratively since 2009 to improve recordkeeping of nonfatal 

safety incidents.  

Within the construction industry in particular, previous research conducted 

by Probst and other researchers yields strong evidence that capital projects suffer 

from the underreporting of safety incidents. However, the researchers studied only 

the differences between the data from the OSHA logs with the data from an 

Owner-Controlled Insurance Program. Further research is required to investigate 

the possibility of record discrepancy of safety incidents within the owner 

organization, since imperfect-reporting can occur at any level of the construction 

organization.    
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Another research result presented by Probst’s team shows that safety 

climate has a significant effect on the underreporting of safety incidents. Clearly, 

further research is required to address the influence of other factors that exist in 

the construction arena on underreporting of nonfatal injuries and illnesses.  

In conclusion, it is essential to note from the literature review results that 

there is a lack of in depth research studying the underreporting problem of safety 

incidents, despite the huge amount of research projects and studies geared toward 

improving safety performance on capital projects.        
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CHAPTER 4: POINT OF DEPARTURE 

Exploring Databases Reporting Construction Safety Incidents 

4.1 Introduction 
This chapter aims to present evidence that supports the findings of the 

background literature review and to lay a foundation for further research. To 

achieve the research goals, an exploratory case study investigating the imperfect-

reporting of safety incidents within an owner organization was conducted and 

considered as a point of departure for this dissertation.  

This exploratory case study research was designed to meet construct and 

external validity, as well as reliability, which are essential to ensure the quality of 

case study research designs. Figure 4.1 illustrates the linear but iterative steps of 

the research methodology mapped to serve the goals of this case study research. 

In this chapter, the author describes the dataset obtained from a high-

reliability employer. Then, two thirds of those data are used for analyzing and the 

other third is utilized to check the analysis reliability.  

This point of departure induces findings about the residing of an 

imperfect-reporting problem of safety incidents within the owner organization. 

The findings are also compared with previous research findings introduced in 

Chapter 3. Based on the findings of this exploratory case study research, further 

research is recommended. 
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4.2 Case Study Research Methodology 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.1 Case Study Research Methodology 
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4.3 Case Study Research Rationale 
One of the research studies explained in the previous chapter showed that 

the annual injury rate reported to OSHA was 3.11 injuries per 100 workers while 

the rate of eligible injuries was 10.9 injuries per 100. Probst’s research team 

reached these results by comparing data from the OSHA logs with medical claims 

data from an Owner-Controlled Insurance Program, (Probst et al., 2008).    

Given the multi-level nature of reporting construction safety incidents, 

there are at least two possible situations that may contribute to inaccurate records 

on an OSHA log (Form 300): 1) safety incidents may not be reported at the shop-

floor level or at some other level below the firm’s safety director, 2) safety 

incidents may not be reported to OSHA by the firm’s safety director.   

It is clear that there is a need to conduct research investigating the 

possibility of an imperfect-reporting problem within the owner organization to 

enhance the findings of Probst’s research team and to be rendering usefully as a 

point of departure for this dissertation research.  

 

4.4 Case Study Research Goal  
The main goal of the point of departure was to investigate the reporting 

practices of real-world databases tracking construction safety incidents within the 

employer’s organization. The author identified and gained access to two different 

databases reporting construction injuries and illnesses simultaneously for the 
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same projects. As a result, those two databases were examined and investigated 

closely to uncover if there was an imperfect-reporting problem within the 

employer’s organization.    

 

4.5 Case Study Research Question One   
Research Question One for the case study states “Are the safety incidents 

for the same construction project reported inconsistently on different databases?”  

 

4.6 Case Study Research Question One Design  
Since imperfect reporting distorts the observations of incident data 

(Jablonowski, 2011), the case study research challenge was to find a method that 

reveals information about the unobserved incident and reporting problem in 

construction projects.   

Thus, the first step of this exploratory case study was to identify and gain 

access to databases tracking safety incidents. Luckily, the author had the 

opportunity to access two databases that were used to record construction safety 

incidents simultaneously on the same projects. This data was obtained from a 

high-reliability owner and is used as the basis of this case study.  

The case study research was designed to utilize a monthly project site 

record of construction safety incidents as a unit of analysis. The researcher 

extracted the data, which was comprised of data from a large number of project 
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sites, from two different databases from the same owner. Since the data were 

obtained from the same owner, the case study was treated as a single case study 

having multiple embedded units of analysis from both databases A and B, as 

shown in Figure 4.2. The rationale for choosing a single-case study is because it is 

a revelatory case. The study offers ample opportunity to observe and analyze the 

imperfect-reporting of construction safety incidents, which have previously been 

inaccessible to research inquiry (Yin 2003).      

 

 

 

                  

 

 

 

 

 

 

Figure 4.2 Single Case Study Including Multiple Embedded Units of Analysis 

 

 

 

Context 

Case 

Embedded Unit of 
Analysis 1: a 
monthly project site 
tracking incidents 
(Database A)  

Embedded Unit of 
Analysis 1: a 
monthly project site 
tracking incidents 
(Database B)  
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4.6.1 Case Study Research Background  
The case study research data was provided by an owner who maintained 

two different databases that tracked simultaneously the construction safety 

incidents of its domestic and overseas projects. The first, database A, goes back to 

1990, while the second one, B includes data since 2005.  

As shown in Table 4.1, both databases track class 1 first aid, class 2 

recordable, class 2 lost workday, and fatality incidents. However, database B also 

tracks two more types of incidents than database A. It includes class 1 near misses 

and property damage. For this analysis, only class 1 first aid, class 2 recordable, 

and class 2 lost workday incidents were included in the research.  

 

Table 4.1 Construction Safety Incident Type of Database A and Database B 
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4.6.2 Case Study Research Hypothesis One  
Safety incidents on the same construction project are reported 

inconsistently on different databases.  

 

4.6.3 Quality of Case Study Research Design 
To ensure the quality of this exploratory case study, three tests were 

utilized including construct validity, external validity, and reliability (Yin 2009 

and Pedersen et al. 2000) as illustrated in Table 4.2.  

 

Table 4.2 Quality of Case Study Research Design                    

                  

 

4.6.3.1 Construct Validity  
The case study research met the test of construct validity because: 1) it 

studied construction safety incidents by focusing on imperfect-reporting as a 

specific concept related directly to the research objectives, 2) two separate 

Reliability
Doing the same case 

study over again Data collection

Defining domain for 
generalization

Research Design

Case Study Research Phase

Construct Validity

Internal Validity

External Validity

Using multiple sources 
of evidence

Data collection

Tests Case Study Tactic

N/A N/A
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databases reporting construction safety incidents for the same projects were  

chosen as operational measures to capture imperfect-reporting incidents. Thus, the 

research concept conformed with construct validity.  

 

4.6.3.2 Internal Validity  
The test for internal validity was not conducted on this case study research 

because internal validity is not applied to exploratory case studies (Yin 2009). 

 

 4.6.3.3 External Validity  
The reporting of construction safety incidents was defined to be within the 

domain for generalization and a hypothesis about imperfect-reporting was 

formulated during the case study research design. Thus, the requirements of the 

external validity test were met. The purpose of the external validity test is to 

generalize the study’s findings. This research included a single case study; critics 

may claim that single case studies offer a poor basis for generalizing. 

Nonetheless, such criticism does not undermine this type of external validity 

because there are two types of generalization: statistical and theoretical. Case 

studies rely on analytic generalization and produce theoretical generalization that 

applies findings from a study to a theory while statistical generalization represents 

study findings that are applied to a wider population that the research sample is 

designed to represent (Vaus 2003 and Yin 2009).  
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4.6.3.4 Reliability  
To achieve reliability, the errors and biases of this research case study 

must be minimized. Therefore, only 2/3 of the data were used for the initial study. 

Then, the same case study analysis was repeated again using the remaining 1/3 of 

the same dataset (Spearman 1904).  

 

4.7 Case Study Research Preparation  
The purpose of the screening process is to find a suitable case study that 

serves the research aims prior to formal data collection. However, in this research, 

the selection was straightforward because of some special arrangement and access 

to an owner’s safety reporting system that included two separate databases 

recording safety incidents on the same construction projects. Consequently, the 

case study meets operational criteria for doing research because the two 

independent databases were ideal research subjects.  

The names of the owner, the project identities, the data-providers, 

contractors, and subcontractors were kept anonymous in order to protect the 

privacy and confidentiality of those who participated in this case study research.  
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4.8 Case Study Research Collection 
During the research collection step, two sources of evidence were 

collected: 1) data were extracted from the owner’s two databases and were 

established as research archival records; and 2) construction safety reports were 

obtained from database A as documentation. A case study database was created 

and organized to keep the original dataset and analysis results. The chain of 

evidence was maintained to increase the reliability of this case study research, as 

illustrated in Figure 4.3.  

 

Case Study Report 

 

Analysis results kept in the case study database 

 

Data extracted from the owner’s safety reporting databases and related 
construction safety reports kept in the case study database 

 

Topic: Studying of Databases Reporting Construction Safety Incidents 

 

Case Study Research Question: Are the safety incidents for the same 
construction project reported inconsistently on different databases?  

    
Figure 4.3 Chain of Evidence of the Exploratory Case Study Research 
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4.9 Case Study Research Descriptive Statistics   
The author extracted the targeted safety data for the years 2010, 2011, and 

2012 from the websites of both databases A and B. The collected data was 

combined in an excel spreadsheet to compare between the reporting conditions of 

these two databases. Each monthly project site data including safety incidents was 

defined uniquely and considered as a unit of analysis for this case study research 

analysis. For instance, the site of project XYZ in January, 2010 was considered as 

a unique unit of analysis that included the constructions safety incidents recorded 

in databases A and B. As a result, the total number of monthly project site data 

including safety incidents considered as units of analysis was 317.  

 

 

                  Figure 4.4 Percentages of Monthly Project Site Data Including  
                                     Safety Incidents per Region  

Asia EMEA Latin
America

North
America Total

Percentages of Monthly
Site Locations 14.51% 25.87% 22.71% 36.91% 100.00%

0.00%

20.00%

40.00%

60.00%

80.00%

100.00%

120.00%

Percentages of Monthly Project Site Data Including  
                                      Safety Incidents per Region  
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As shown in Figure 4.4, when the projects were sorted according to 

region, it was found that North America hosted 36.91% of the total of monthly 

project site data including safety incidents. The other regions including EMEA 

(i.e. Europe, Middle East and Africa), Latin America, and Asia were at 25.87%, 

22.71% and 14.51% respectively.  

The highest percentage of safety incidents in North America did not mean 

that its construction safety performance was the worst because there were two 

potential reasons that might explain this result. First, the number of projects in 

this dataset executed in North America was the highest. Second, this highest 

percentage might suggest that the safety incidents of projects executed in North 

America were better reported. However, the purpose of Figure 4.4 is to present 

some of the characteristics of the dataset only, and not to compare between the 

performances of those four regions. The main purpose of this case study research 

analysis is to a compare between the number of incidents recorded in databases A 

and B.      

 

4.9.1 Imperfect-Reporting Descriptive Statistics   
For each of monthly project site data including safety incidents defined 

uniquely as a unit of an analysis, a comparison was conducted between the 

number of incidents recorded in databases A and B. Subsequently, the monthly 

project site data including safety incidents was considered imperfect-reported if 
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the number of incidents reported in database A is higher or less than those 

reported in database B.  

 

 

 

 

 

 

 
 
 
 
 
 
 
 

Figure 4.5 Percentages of Imperfect-Reporting of Construction 
                         Safety Incidents per Region  
                         (Without Considering the Total Number of Monthly   
                         Project Site Data Including Safety Incidents per  
                         Region) 

 
Figure 4.5 shows that North America has the highest overall percentage of 

imperfect-reporting construction safety incidents followed by EMEA, Latin 

America and Asia, respectively. However, when the number of imperfect-

reporting incidents per region is divided by the total number of monthly project 

site data including safety incidents per region, it was found that EMEA had the 

highest proportion of imperfect-reporting construction safety incidents followed 

Asia EMEA Latin
America

North
America Total

Percentage of Imperfect-
Reporting Incidents 12.53% 29.44% 21.71% 36.33% 100.00%
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40.00%
60.00%
80.00%

100.00%
120.00%

Percentages of Imperfect-Reporting 
Incidents per Region 
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by North America, Latin America and Asia, respectively as illustrated in Table 

4.3. The purpose of Figure 4.5 is to present the dataset only, and not to judge 

which region is the best or the worst in reporting construction safety incidents. As 

explained previously, the main purpose of this case study research analysis is to a 

compare between the number of incidents recorded in databases A and B.      

 

Table 4.3 Proportion of Imperfect-Reporting of Incidents per Region  
    (Considering the Total Number of Monthly Project Site Data  
     Including Safety Incidents per Region)  

    

 

Region Asia EMEA Latin America
North 

America Total

Monthly Project 
Site Data 

Including Safety 
Incidents 

60 141 104 174 479

Number of 
Imperfect-
Reporting 

Incidents per 
Region

46 82 72 117 317

Proportions of 
Imperfect-
Reporting 
Incidents

1.30 1.72 1.44 1.49
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4.10 Data Analysis and Discussion  
In order to achieve the case study research goals, the author hypothesized 

that “the safety incidents for the same construction project are reported 

inconsistently on different databases.”   

For this part of the analysis, the author used incident data from the years 

2010 and 2011. Appendix 4.1 illustrates the number of construction safety 

incidents recorded monthly by each site location on the websites for databases A 

and B.  Appendix 4.1 has supplemental information that shows whether the 

incidents were recorded or not in each monthly project site data including safety 

incidents of each database. In Appendix 4.1, the monthly project site data 

including safety incidents is considered imperfect-reported if the number of 

incidents reported in database A is higher or less than those reported in database 

B.  

To study the differences between the two databases, a chi-square test of 

homogeneity was conducted. The test was applied to a single categorical variable 

(reporting status of construction safety incidents) from two different populations 

(databases A and B). It was used to determine whether frequency counts were 

distributed identically across different populations. 

A contingency table was developed for both databases A and B; “No” 

indicates that an incident was not reported whereas “Yes” indicates that it was 

reported, as demonstrated on Table 4.4.  
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Table 4.4 Contingency Table of Reporting Status for Monthly Site Location 
                  Tracking Incidents on Both Databases A and B   
 

 

 

 

 

 

Null Hypothesis: The number of construction safety incidents reported on 

monthly site locations of database A is not statistically different from that of 

database B.   

 

Alternative Hypothesis: The number of construction safety incidents reported on 

monthly site locations of database A is statistically different from that of database 

B.  

 

 

 

 

 

 

Database Type YES NO Total
A 204 12 216
B 10 206 216
Total 214 218 432
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Figure 4.6 Chi-square Test of Homogeneity-Case Study Research 
Analysis 

StatTools Report
Analysis: Chi-Square Independence Test

Performed By: Windows User
Date: Saturday, November 22, 2014

Updating: Live

Original Counts YES NO Total Total

A 204 12 216 432
B 10 206 216 432
Total 214 218 432 864

Percentage of Rows YES NO Total

A 47.22% 2.78% 50.00% 100.00%
B 2.31% 47.69% 50.00% 100.00%

Percentage of Columns YES NO Total

A 95.33% 5.50% 50.00%
B 4.67% 94.50% 50.00%

100.00% 100.00% 100.00%

Expected Counts YES NO Total

A 107.0000 109.0000 216.0000
B 107.0000 109.0000 216.0000

Distance from Expected YES NO Total

A 87.9346 86.3211 0.0000
B 87.9346 86.3211 0.0000

Chi-Square Statistic

Chi-Square 348.5114
p-Value < 0.0001
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A chi-square test of homogeneity was performed to determine whether the 

two databases A and B were equally reported. The difference between the two 

databases was statistically significant, χ² =348.51, df=1, P<.0001 as shown on 

Figure 4.6.     

 

4.10.1 Case Study Research Question One Reliability   
Incident data from the year 2012 were used to check the research 

reliability, as illustrated in Appendix 4.2. A chi-square test of homogeneity was 

conducted as well. The same steps that were employed on the 2010 and 2011 data 

case study research analysis were repeated. A contingency table was developed 

for both databases A and B; “No” indicates that an incident was not reported 

whereas “Yes” indicates that it was reported as demonstrated on Table 4.5.  

 

Table 4.5 Contingency Table of Reporting Status for Monthly Site Location 
                  Tracking Incidents on Both Databases A and B-Reliability    
 

 

 

 

 

 

 

 

Database Type YES NO
A 91 10 101
B 6 95 101

97 105 202
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Figure 4.7 Chi-square Test of Homogeneity-Research Reliability   

StatTools Report
Analysis: Chi-Square Independence Test

Performed By: Windows User
Date: Sunday, November 23, 2014

Updating: Live

Original Counts YES NO Total

A 91 10 101 202
B 6 95 101 202
Total 97 105 202 404

Percentage of Rows YES NO

A 45.05% 4.95% 50.00% 100.00%
B 2.97% 47.03% 50.00% 100.00%

Percentage of Columns YES NO

A 93.81% 9.52% 50.00%
B 6.19% 90.48% 50.00%

100.00% 100.00% 100.00%

Expected Counts YES NO

A 48.5000 52.5000 101.0000
B 48.5000 52.5000 101.0000

Distance from Expected YES NO

A 37.2423 34.4048 0.0000
B 37.2423 34.4048 0.0000

Chi-Square Statistic

Chi-Square 143.2941
p-Value < 0.0001
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The result of the chi-square test of homogeneity was statistically 

significant, χ² =139.84, df=1, P<.0001 as shown on Figure 4.7.     

The results of both the case study research analyses and reliability indicate 

that the safety incidents for the same construction project are reported 

inconsistently on different databases 

 

4.11 Conclusions  
In this chapter, two databases tracking construction safety incidents for the 

same capital projects were used as a source of data for an exploratory case study 

research. A total of 317 monthly project site data including safety were defined 

uniquely and used to investigate the reporting status of injuries and illnesses.   

The dataset included capital projects from four different regions (North 

America, Latin America, EMEA, and Asia). The author extracted the targeted 

data for years 2010, 2011, and 2012 from the websites for both databases A and 

B.  

The inferential statistics revealed significant differences between the 

numbers of construction safety incidents reported monthly on the website of 

database A and that of database B.  As a result, the analysis results support the 

case study research hypothesis “safety incidents for the same construction project 

are reported inconsistently on different databases.”  
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This discrepancy between the two databases supports the assertion that 

there is an imperfect-reporting problem within the employer’s organization. 

The results of this case study research are in alignment with the literature 

review findings that indicate the presence of an imperfect-reporting problem for 

injuries and illnesses in the construction industry.  

Therefore, it is essential to conduct further research to investigate the 

causes behind the imperfect-reporting problems of safety incidents in the 

construction industry.   
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CHAPTER 5: IDENTIFYING FACTORS CAUSING UNDERREPORTING 
OF CONSTRUCTION SAFETY INCIDENTS 

5.1 Introduction 
In this chapter, the author researches one of the important areas of safety 

management of capital projects that has not yet been explored. This area, the 

identification of the factors affecting underreporting of workplace illnesses and 

injuries, is the main goal that the research aims to achieve in Chapter 5. The major 

steps of this study are shown in the research methodology illustrated in Figure 

5.1. Planning is the first step. It communicates clearly the rationale for doing 

research, the research goal, and the research question.   

Next, the study was designed to use research data source triangulation as a 

method to gather data and information from a literature review and expert 

interviews. The interviewees, whose identities are confidentially protected, were 

chosen carefully and are described statistically. Also, a database was created to 

accumulate qualitative data obtained. The design of Research Question Two 

encompassed three stages. In each of them, a specific approach was used to gather 

data and discuss results. The first two stages were utilized to answer the Research 

Question Two, while the third stage was used to validate these findings. Finally, 

the results from the study of Research Question Two are summarized with a 

recommendation for further studies on factors causing underreporting of safety 

incidents. 
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5.2 Research Question Two Methodology 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.1 Research Question Two Methodology 

 

1  
Plan 

 
1. Describe rationale for doing 

research  
2. Define research goal  
3. Identify research question  

 

2  
Design Research 

 
1. Use research data source 

triangulation method 
- Literature review 
- Expert interviews  

2. Define the three research 
design stage methods   
 

 

3  
Collect Data  

 
1. Create database for 

qualitative data  
2. Identify criteria for 

selecting interviewees 
3. Protect the privacy and 

confidentiality of the 
interviewees  

 

5 
Explain Research Method and 

Analyze Findings  
 

1. Research Q2 stage one 
2. Research Q2 stage two  
3. Research Q2 stage three  

6 
Conclusions 

 

4 
Describe Interviewed Experts 

statistically 
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5.3 Research Question Two Rationale  
Despite the vast amount of research conducted to improve safety 

performance on capital projects, the literature review in Chapter 3 revealed that 

identification of the factors causing the underreporting of illnesses and injuries 

has been uninvestigated. Thus, this research was conducted to shed the light on 

this important topic.  

The literature review and the point of departure showed that safety 

incidents are required to be reported at multiple levels due to the multi-level and 

multi-employer nature of the construction industry. As a result, it is essential to 

define capital project levels where reporting may occur so that the reasons can be 

identified.   

 

5.4 Research Question Two Goal 
The goal of Research Question Two is to study and identify factors 

causing underreporting of construction safety incidents through achieving the 

following objectives: 

1. Identify reasons causing the underreporting of illnesses and injuries on 

capital projects. 

2. Define groups to categorize the reasons that may affect underreporting of 

construction safety incidents in topic areas. 

3. Categorize the identified factors by topic areas.   
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5.5 Research Question Two   
Research Question Two is: “What are the factors causing underreporting 

of illnesses and injuries on capital projects?”  

 

5.6 Research Question Two Design   

5.6.1 Expert Interviews versus Surveys  
The first source of information sought to answer the research question was 

the literature review. However, due to the relative novelty of this topic, the 

literature review did not furnish enough information. In regard to the nature of the 

topic studied, the information needed for this study is qualitative and experience-

based, which requires expert interviews as a data collection method instead of 

survey. 

Experts were chosen based on several criteria that included experience in 

construction safety management, years of construction experience, and 

stakeholder type. Interviews were conducted through both face-to-face and 

conference-call discussions. The interviews were semi-structured, allowing the 

interviewee to discuss new directions or provide more in depth information. In 

summary, the research data source triangulation includes literature review and 

expert interview (Booth et al., 1995).  
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5.6.2 Research Question Two Hypothesis  
The factors causing underreporting of construction safety incidents can be 

identified.  

 

5.6.3 Research Question Two Design Stages  
Table 5.1: Research Question Two Design Stages 
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5.6.4 Interviewed Experts-Statistics  
The qualitative data were collected via semi-structured interviews as 

illustrated in Appendix 5.1. A standard letter briefly explaining the research topic 

and objectives along with the semi-structured interview questions was sent to 22 

selected respondents. This letter was followed by phone-calls. Use of personal 

networks and previously established relationships with construction industry 

members resulted in 100% response from the selected respondents. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5.2 Construction Safety Experts’ Group Representation per 
                           Stakeholder Type for Stage One and Stage Two of Research  
                           Question Two    

 

Due to the multi-level and multiple employer nature of the construction 

industry, the author chose to interview a diverse group of construction safety 
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professionals. The interviewees were from the owner organization, general 

contractors and subcontractors. Additionally, academia professors participated in 

interviews as represented in Figure 5.2.  

 

 

 

 

    

 

  

 

 

 

 

Figure 5.3 Construction Safety Experts’ Group Representation per 
                          Years of Experience for Stage One and Stage Two of  
                          Research Question Two 

 

The author considered the length of time the interviewees had been 

involved in the business and the number of projects they had completed.  Also, 

the author chose experts who had managed construction safety in different 

locations in the United States ranging from small projects to mega-projects. Thus, 
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only very experienced professionals with at least 10 years of experience in 

construction safety management were chosen, as it is shown in Figure 5.3.  

 

5.7 Research Findings and Discussion  

5.7.1 Research Question Two Stage One  
The main objective of this stage is to identify reasons causing the 

underreporting of illnesses and injuries on capital projects. Also, the author aims 

to define the project reporting levels because there may be different reasons that 

affect underreporting at different levels.  

 

5.7.1.1 Research Question Two Stage One Method  
Both the literature review and expert interviews were used as a method to 

collect data and information relevant to this relatively new topic of research. 

Using a parallel with triangulation of data (Booth et al., 1995), the following 

framework helped structure the interview process via three main areas:  

(1) Construction safety climate which includes the elements listed below: 

1. Management value 

2. Safety system 

3. Supervision 

4. Safety communication 

5. Safety training 
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6. Status of safety officers and safety committee 

7. Data management programs 

8. Incentive system 

(2) Environmental effects which include the units listed below: 

1. Governmental penalties and fines 

2. Insurance 

3. Fear of litigation 

4. Fear of negative publicity exposure 

(3) Use of Technology  

 

5.7.1.2 Findings of the First Objective of Research Question Two Stage One  
 

After studying the literature review and conducting the expert interviews, 

the author identified the reasons causing underreporting of illnesses and injuries 

in the construction industry as explained below and illustrated in Appendix 5.2.  

 

1. Productivity bonus system 

The interviewees’ opinions on construction incentive programs are in 

alignment with facts gathered from the literature review. Both indicate that the 

firm’s best employees are its greatest asset whom it aims to attract. The literature 

review and interviewees both emphasized that construction productivity incentive 
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is one of the programs in place that motivates workers to strive for superior 

performance and creates a competitive environment that leverages productivity 

(Blinder, 1990 and Wang, 2003).  

However, experts expressed a major concern that incentive programs may 

inadvertently discourage employees from implementing safe work-place practices 

for the sake of improving productivity. Also, interviewees suggest that workers 

may underreport incidents to earn awards for improving productivity. 

As a result, the productivity bonus system can be considered one of the 

reasons behind underreporting in the construction industry.  

2. Safety bonus system 

OSHA questions the value of safety incentive programs and claims that 

they do not actually alter worker action but merely change the reporting of 

incidents. This stems from the fact that incentives may lead employees to not 

report illnesses and injuries so that they can gain awards (OSHA, 2003).  

It was also found in a previous research that surveyed 1,000 carpenter 

apprentices, that 50% of  those workers were less likely to report incidents if 

safety incentive programs were applied on their work sites (Marquardt & 

Belmonte, P.C, 2013).   

A different study supported the importance of applying incentive 

programs to leverage the safety performance metrics utilized on capital projects. 

However, the study found that differences existed within the construction industry 
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regarding perceptions of the effectiveness of those incentive programs, (Goodrum 

and Gangwar, 2004).  

Another piece of evidence obtained from media revealed that a safety 

manager working for Shaw Group, a construction contractor, was convicted of not 

reporting injuries at the Sequoyah and Watts Bar plants in Tennessee and Brown's 

Ferry in Alabama between 2004 and 2006. At a federal trial, jurors heard 

evidence of more than 80 injuries not properly recorded, including broken bones, 

torn ligaments, hernias, lacerations and injuries to shoulders, backs and knees. 

Shaw Group paid back double the bonuses, (Fox News, 2013).  

The evidence gathered from interviewees supports the findings of the 

literature review and media. Experts believe that safety incentives are one of the 

most controversial topics in construction industry. The interviewees agreed that 

safety incentives may contribute to improving safety performance but that  

programs need to be designed in a way that takes into consideration individual 

goals and personal responsibility of each worker so that the peer pressure from 

other workers to hide illnesses and injuries can be eliminated.    

Due to the facts gathered from previous research and expert interviews as 

well as media, a safety bonus system can be considered one of the reasons that 

may lead to underreporting of construction safety incidents.   
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3. Schedule pressure 

Literature review and interviewees stated that time pressure within work 

scheduling results in revised work patterns and long-hour cultures that are 

common on capital projects nowadays. The two sources of evidence consider the 

possibility of tolerance to unsafe work practices may be especially present whilst 

the safety advisor is absent during weekends or night shifts (Research Report 156, 

2003). 

Experts also refer to the possibility of disguising work-place illnesses and 

injuries during weekends or night shifts. They think that the work load and other 

time constraints may negatively impact on reporting of incidents since workers 

are motivated by financial rewards for successfully meeting deadlines.   

Thus, schedule pressure can be considered another reason that may 

contribute to underreporting.    

4. Not emphasizing to the workers the importance of reporting safety 
incidents 
 

The author collected evidence from the interviews with the safety experts 

that there is a lack of emphasis to the workers on the importance of reporting 

safety incidents. Experts pointed to the fact that safety officers pay attention to 

preventing incidents by letting workers follow OSHA rules and educating them 

on how to implement new safety techniques and technologies. However, the 
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interviewees noted that there is a weakness in the area of emphasizing to the 

workers the importance of reporting safety incidents when they occur. 

Since there is evidence that there is insufficient emphasis given to the 

workers on the importance of reporting safety incidents, the author considers it 

one of the causes of underreporting.  

5. Not providing adequate written materials emphasizing to the workers the 
importance of reporting 
 

Another fact disclosed while interviewing the experts was that there were 

no written materials provided on the worksite emphasizing to the employees the 

importance of recording illnesses and injuries.  

One of the experts stated:  “to improve recordkeeping, safety officers need 

to emphasize the importance of that to their advisees through delivering it in 

writing, announcing about it on bulletin boards, printing it on paychecks and 

broadcasting the message out there again, and again, and again.”  

Consequently, not providing adequate written materials to workers 

emphasizing the importance of reporting can be a reason that may have a negative 

influence on reporting.  

6. Subcontracting 

It is evident that general contractors often hire subcontractors to perform 

the work. In turn, those subcontractors may hire their own subcontractors to 

execute parts of the work that they have been contracted to perform. The experts 
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considered this situation to be a big challenge for the general contractor to enforce 

accurate reporting, citations, injuries and even litigation following an incident. 

One expert expressed his strong opinion against subcontracting and said 

“As long as general contractors base their decisions purely on reported injuries, 

the subcontractors will underreport. Site leads, foremen, superintendent and 

project managers are incentivized to avoid injuries. When injuries happen, they 

are not reported and a bonus is paid for not having injuries.”  

7. Government penalties 

Interviews with experts revealed that construction firms may not record 

accurately illnesses and injuries to avoid governmental penalties and fines. Thus, 

the author added governmental penalties to the list of reasons causing 

underreporting.   

8. Insurance costs 

Both the literature review and interviewees considered insurance costs as a 

possible cause to underreport incidents because companies may fear increased 

workers’ compensation insurance premiums, (McCraven, 2012). 

9. Fear of litigation 

Fear of litigation is another reason that the literature review and 

interviewees agreed may have an adverse effect on keeping incident records 

accurately, (Probst et al., 2008).  
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10. Fear of negative publicity exposure 

The interviewees also agreed that the indirect or hidden cost of poor public 

image may be associated with not providing accurate data about illnesses and 

injuries.  

11. Construction industry program designed to reward for improving safety 
      records    

The interviewees argued that construction industry safety program in place 

was designed to reward workers/safety officers for improved safety records, and it 

may appear to punish employees for reporting their injuries. This too can be one 

of the causes of underreporting.  

In regards to this situation, one of the experts said “For contractors, I 

believe there are some other significant influences on reporting and recordkeeping 

of injuries and illnesses, most of which happen to be where OSHA incident rates 

are used to measure safety performance, such as prequalification criteria, contract 

bid award and industry safety award criteria.”  

12. Organization's safety climate and culture 

Safety culture was defined (International Safety Advisory Group, Safety-

Series 75-INSAG-4) as the assembly of characteristics and attitudes in 

organizations and individuals, which establishes safety as an overriding priority.  

Culture tells us why things happen in a specific way while climate 

provides a snapshot of the culture. Climate tells us what happens in an 
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organization. Both culture and climate have been a major concern of researchers 

and companies to improve safety performance of capital projects. 

Previous research that gathered data for 1,390 employees from 38 

construction companies provided strong evidence that organizations with poor 

safety climate had significantly higher rates of  underreporting (81% of eligible 

injuries underreported) compared with organizations with a positive safety 

climate (47% of eligible injuries underreported), (Probst, et.al.,2008).  

Another study that used multiple regression analysis confirmed that 

organizational climate was one of the factors that were significant predictors of 

workers’ perceptions of safety performance, (Choudhry, et. al., 2009).  

In addition to evidence gathered from academia, the organization’s safety 

climate and culture was one of the aspects that the experts agreed has a strong 

effect on reporting of safety incidents.  

13. Job insecurity and fear of job loss 

The fear of negative consequences of reporting incidents such as fear of 

job loss has shown to lead to underreporting. A previous study conducted to 

survey 1000 carpenter apprentices found that job insecurities and fear of job loss 

were one of reasons contributing to underreporting. It was found that reporting 

was approximately 50% lower and more than 30% of the workers had almost 

never or rarely reported injuries (Muher, 2013).  
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From the interviewees’ perspectives, it was uncovered that job insecurity 

and fear of job loss can be one of the top reasons that may force workers to 

underreport incidents.   

The interviewees were passionately concerned about this reason and one 

of them said “I cannot tell you how many times, in how many states I have heard 

people say they do not want to lose their job and they cannot afford to get hurt 

because worker’s compensation does not replace their income. They will see their 

personal physician to avoid missing time at work-or importantly, missing out on 

overtime. They will work hurt as long as they can, which often creates additional 

issues at a later date.”  

Then the interviewee continued to express his opinion and said: “Keep in 

mind that in many states, there are conditions in which an employee who does not 

incur a significant lost-time injury may not in fact be paid for his first week off. In 

other states, the worker may not receive payment for the first week until the 

individual has been out for at least 3 weeks. Granted, the rules vary from state to 

state, and sometimes quite significantly. With so many people and families living 

on the financial edge- a delayed or missed payback can be catastrophic. Reporting 

an injury may result in a missed day or two of work, or the inability to work 

overtime if on restricted duty. Supporting a family takes precedence over 

reporting an injury that may impact one’s income.”  
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Obviously, both the literature review and experts’ opinions furnish strong 

evidence that job insecurity and fear of job loss can be considered one of the 

important causes adversely affecting the reporting of incidents.  

14. Improper diagnosis of Incidents  

Interviewees noted that sometimes underreporting occurs unintentionally, 

because of improper diagnosis of incidents. In other words, workers sometimes 

are unaware about illness and injury seriousness or classifications defined by 

OSHA. As a result, they do not report some work-place related incidents as they 

think there is no need to report them. For example, according to Safety and OSHA 

News, a worker hided his injury for two months, an administrative law judge 

(ALJ) found the worker had hided his injury in order to qualify for workers’ 

comp. On appeal, the workers’ comp board upheld the decision. The worker 

appealed again to a state court. The worker said he provided notice to his 

employer as soon as he “became aware of the seriousness of his injury, (Safety 

and OSHA News, 2010). 

15. Lack of training  

Evidently, training is one of the essential tools that the construction 

industry has adapted to have a safer work-place. However, both the literature 

review and interviewees suggested that these training sessions may not adequately 

educate workers on how to correctly identify incidents and record them (Probst et. 

al., 2008).  
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One of the experts commented about the lack of training by saying “I 

teach an OSHA recordkeeping course in an OSHA 510 and I find that many 

constructors lack an understanding of the OSHA recordkeeping standards.”  

16. Enforcement on workers to report incidents 

Interviewees believe that sometimes underreporting occurs when there is 

no enforcement from top management on workers to report incidents.  

17. Reporting system  

Interviews pointed to the lack of a reporting system that is designed to 

allow recordkeeping to transfer smoothly from one level to another in capital 

projects. The experts indicated that it is very challenging to ensure the accuracy of 

recording safety incidents because they should be reported first by workers, then 

by the safety officer, subcontractor, general contractor, and owner respectively.    

In addition, they called attention to a key gap in the system.  Workers do 

not have the ability to self-report incidents once they occur, or if they do, the 

system is often onerous or unavailable. The experts considered that changing this 

fact could be the most important step in improving the reporting system because 

when the incidents are reported by workers and entered in the system, it will be 

somewhat difficult to hide by other project levels.   

18. Lack of awareness of the company workers’ compensation program  

A previous study showed that more extensive workers’ compensation 

benefits are positively associated with higher reporting of nonfatal injuries. The 
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researchers rooted this finding to the fact that workers are more motivated to 

report illnesses and injuries when benefits are provided to them, (Smith, 2012).    

However, both the literature review and expert interviews refer to the 

possibility of a lack of awareness of the company workers’ compensation 

program, as well as the associated benefits and services available for work-related 

incidents (McCraven, 2012).  Thus, the lack of awareness of the company 

workers’ compensation program can be considered one of the reasons that may 

lead to underreporting of work-place injuries.  

 19. Absenteeism  

Based on the opinion of experts and supported by an academic reference, 

an absenteeism plan designed by companies to punish or dismiss workers because 

of work-place illnesses and injuries discourages them from reporting those 

incidents, (McCraven, 2012).    

20. Illegal immigrants  

The U.S. construction industry includes illegal or sub-illegal immigrants. 

It is found that those immigrants typically do not report workplace illnesses and 

injuries, prefer to self-treat and return to their country or change employment to 

avoid any institutionalized or quasi-governmental system including care centers, 

hospitals, or doctors, (ISHN,2011).   
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On capital projects exclusively, the death rate among Hispanic workers is 

almost 40% higher than that of other workers while reported incidents for 

Hispanic workers is much lower (McCraven, 2012).  

Interviewees also emphasize the negative role of illegal or sub-illegal 

immigrants on obtaining accurate recordkeeping. As a result, illegal or sub-illegal 

immigrants may contribute to underreported incidents.    

21. Language barriers 

The interviewees point to the presence of language barriers as another 

potential factor because some workers whose native language is not English are 

not able to communicate their needs and ideas accurately. Thus, a language 

barrier may be a reason that hinders workers from reporting their illnesses and 

injuries when they occur.      

22. Personal and cultural barriers 

The experts indicate that sometimes there is no reason that prevents 

workers from reporting incidents. However, a worker may decide to hide illnesses 

and injuries due to his personality and cultural background.  

23. Avoiding drug-tests  

One of the reasons that may contribute to reducing reporting of illnesses 

and injuries is the fear of drug-tests and potential disciplinary action. It was 

revealed that drug testing may result in lower reported injuries in small 

construction firms (Scholfield et. al., 2013).  
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The interviewees consider avoiding a drug-test a cause that has a potential 

effect on encouraging workers to disguise incidents.  

24. Lack of allocated resources and desire to fully investigate incidents 

During the course of interviewing the experts, the author recognized that 

experts from the owner side were very upset that the general contractor and his 

subcontractors did not appear to allocate sufficient resources to safety and did not 

demonstrate a desire to fully investigate incidents.   

Similarly, the interviewees from the general contractor side centered their 

anger against the owner and subcontractor whilst the experts from the 

subcontractor side blamed both the general contractor and the owner.  

However, all the interviewees agreed that this area requires careful 

attention and agreed that allocating resources to fully investigate incidents 

towards improving the recordkeeping of work-place illnesses and injuries was 

important.    

25. Lack of intervention 

The experts indicated that due to the hierarchical nature of organizations 

on capital projects, it is very challenging to conduct intervention concurrently at 

multiple levels. Subsequently, that may result in a lack of intervention by the 

owner and/or general contractor and/or subcontractors. Lack of intervention is a 

reason that may increase the chance of not reporting illnesses and injuries when 

they occur at the shop-floor level.  
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26. Lack of communication  

One of the reasons that can also account for underreporting is the quality 

and quantity of safety communication within and between work crews and 

management (Probst et. a., 2008).  

In addition to academia’s opinion, the interviewees believe that the lack of 

communication between the owner and the general contractor, between the 

general contractor and his subcontractors, between the subcontractors and his 

workers, and between the safety on-site officers and his workers may have a 

strong influence on reducing reporting of illnesses and injuries.  

27. Lack of computerized safety management system  

Computerized safety management systems are widely used by owners, 

contractors, and subcontractors of capital projects. However, the researcher found 

that those systems work independently. In other words, updating illnesses and 

injuries records on a subcontractor’s system does not update a similar record on 

the general contractor and owner records.  

The interviewees indicated that the lack of an integrated computerized 

safety management system connecting the owner, general contractor, and 

subcontractor together may have a negative influence on not capturing the real 

number of incidents when they occur. However, the experts believe that 

implementing such a system connecting project players together in order to record 

illnesses and injuries simultaneously would be difficult to achieve.    
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28. Supervision  

Interviewees believe that the quality and availability of supervision has a 

substantial effect on reducing unreported events of illnesses and injuries. The 

experts explained that supervision that is not trained on capturing and recording 

incidents may result in underreporting. Also, they indicated that when the on-site 

safety officers and supervisors are absent, it may be easier for illnesses and 

injuries to go unreported.    

Additionally, experts brought attention to the importance of the 

availability of on-site supervision from the owner, the general contractor as well 

as the subcontractors, since each of them faces different incentives.   

29. Pressure on health practitioners to provide insufficient medical treatment  

Sometimes, employers put pressure on health practitioners to not provide 

sufficient medical treatment to illnesses and injuries when they occur. Owners, 

general contractors, and subcontractors are motivated to underreport because poor 

performing companies are penalized by removing them from bidding and 

awarding systems, (ISHN, 2011 and Muher, 2013).  

Interviewees expressed an opinion that is in alignment with the findings of 

the literature reviews. Thus, pressuring health practitioners to provide insufficient 

medical treatment can be considered one of the reasons that may result in not 

having accurate recordkeeping.  
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30. Not using technologies  

The interviewees indicated that not using technologies such as an iPad to 

record and cameras to take pictures of incidents when they occur may have a 

potential link with underreporting.    

31. Lack of cooperation between companies and other agencies 

Zahlis and Hansen (2005) states “organizations have become overly 

focused on poor measures (OSHA recordable) for a number of reasons: 1) state 

and federal regulators require them, 2) the OSHA tracks them, 3) large contracts 

are granted (or not) based on them, 4) rating bureaus use them.”  

It is evident that there is lack of cooperation between companies and those 

agencies. The author asked interviewees about the possibility of the negative 

influence of this reason on underreporting. The experts indicated that cooperation 

between companies and other agencies that lead to well-designed policies may 

reduce underreporting.   

5.7.1.3 Findings of the Second Objective of Research Question Two Stage 
             One  

 
Due to the multilevel nature of capital projects, the second part of the 

interviews with experts was allocated to identify the topic areas where the 31 

causes of underreporting of illnesses and injuries may be affected.   
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The experts agreed that there are 6 potential topic areas where those 31 

causes may have an effect, as illustrated in Table 5.2. Also, they indicated that the 

same cause may affect only one area or more than one area.  

 

Table 5.2: The Areas Where the 31 Causes of Underreporting May Affect  

Area 1  Project Related Factors 
Area 2 Environmental Effects  
Area 3 Worker's Attitude Effects 
Area 4 Subcontractor's Safety Management System Effects  

Area 5 
General Contractor's Safety Management System 

Effects  
Area 6 Owner's Safety Management System Effects  

 

5.7.2 Research Question Two Stage Two 
The main objective of stage two is to trace the 31 reasons identified 

previously in stage one to one or more areas where they may have an influence.  

 

5.7.2.1 Research Question Two Stage Two Method  
In stage two, the interview was also used as a method to collect data in 

stage two. Beforehand, the author arranged with the 22 selected experts to 

interview them for a second time.   

Based on data gathered from the literature review and expert interviews, 

the researcher developed a form and sent it to the interviewees one week before 

interviewing them via conference-call. The form was designed to mark the area 
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where the causes of underreporting of safety incidents may have an effect as 

illustrated in Appendix 5.3.  

 

5.7.2.2 Research Question Two Stage Two Findings   
A thorough discussion was held with each interviewee while marking the 

areas where he/she believed that the 31 causes may have an influence. 22 forms 

were marked by the experts. After several refining processes with the experts, the 

researcher was able to establish a list of identified causes for each area, as 

illustrated in Table 5.3.     

Each topic area had a number of the causes of underreporting. Some 

causes appeared in more than one area while others were limited only to one area. 

At this point, the word factor was used interchangeably to refer to the word cause.  

The topic area one: project related factors had 6 factors, the topic area two: 

environment effects had 6 factors, the topic area three: workers’ attitude effects 

had 14 factors, the topic area four: subcontractor safety management system 

effects had 11 factors, the topic area five: general contractor safety management 

system effects had 10 factors, and the topic area six: owner safety management 

system effects had 6 factors.  Thus, the total number was 53 factors that cause 

underreporting of illnesses and injuries. 
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The author then emailed the list to the 22 experts to obtain their opinion on 

the 53 factors. After making some minor edits, the list of 53 factors was produced 

as a result of stage two of research question two, as demonstrated in Table 5.4.  
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Table 5.3: The 31 Causes of Underreporting Mapped to Topic Areas  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Project
Environmental 

Effect
Worker

Sub 
contractor

General 
Contractor

Owner

1 Productivity Bonus System X

2 Safety Bonus System X X

3 Schedule pressure X

4
Not emphasizing to the workers the 
importance of reporting safety 
incidents

X

5
Not providing adequate written 
materials emphasizing to the 
workers the importance of reporting 

X

6 Subcontracting X
7 Government penalties X
8 Insurance costs X
9 Fear of litigation X

10 Fear of negative publicity exposure X
11 Construction industry program X X

12
Organization's safety climate and 
culture 

X

13 Job insecurity and fear of job loss X

14
Improper diagnosis of incidents by 
workers X

15 Lack of training X X X X
16 Lack of supervisor's enforcement X
17 Reporting system X X X

18
Lack of awareness of the company 
workers’ compensation program 

X

19  Absenteeism X
20 Illegal immigrants X
21 Language barriers X
22 Personal and cultural barriers X
23 Avoiding drug-tests X

24
Lack of allocated resources and 
desire to fully investigate incidents

X X X

25 Lack of intervention X X X
26 Lack of communication X X X

27 Lack of computerized safety  
management system 

X X X

28 Supervision X X X

29
Pressure on health practitioners to 
provide insufficient medical X

30 Not using technologies X X X X X

31
Lack of cooperation between 
companies and other agencies X X X

Causes of Underreporting of 
Illnesses and Injuries on Capital 

Projects 
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Table 5.4: List of 53 Factors Affecting Underreporting of Illnesses and Injuries 
on Capital Projects     

Factor 
Number Topic Area 1: Project Related Factors 

F1 1 
Productivity Bonus System  

F2 2 Safety Bonus Systems  

F3 3 Schedule pressure  

F4 4 Not emphasizing to the workers the importance of 
reporting safety incidents 

F5 5 Not providing adequate written materials emphasizing to 
the workers the importance of reporting  

F6 6 Subcontracting  
  Topic Area 2: Environment Effects 

F7 1 Government penalties  
F8 2 Insurance costs  
F9 3 Fear of litigation 
F10 4 Fear of negative publicity exposure  

F11 5 
Construction industry program  in place which was 
designed to reward workers/safety officers for improved 
safety records, or punish employees for reporting their 
injuries  

F12 6 On-site safety officers not having a data-collection devices 
such as tablet and iPad and cell-phones? 
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Table 5.4: List of 53 Factors Affecting Underreporting of Illnesses and Injuries 
on Capital Projects     
                 capital projects  

  Topic Area 3: Workers' Attitude Effects 

F13 1 Organization's safety climate and culture  
F14 2 Job insecurity and fear of job loss  
F15 3 Improper diagnosis or causal attributions of incidents by workers  
F16 4 Lack of training workers to report incidents  
F17 5 Lack of supervisor's enforcement on workers to report incidents  

F18 6 
Misguided safety incentive programs available to the project 
workers  

F19 
7 

Onerous and/or lack of a reporting system available to and 
approachable by project workers  

F20 8 Punitive reporting consequences to the project workers  

F21 
9 

Lack of awareness of the company workers' compensation 
program and associated benefits and services for work-related 
injuries 

F22 
10 

Absenteeism plans that punish or even dismiss workers because 
of lost injuries or illness  

F23 11 Illegal immigrants among workers  
F24 12 Language barriers  
F25 13 Personal ,cultural barriers  
F26 14 Avoiding drug-tests by workers  
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Table 5.4: List of 53 Factors Affecting Underreporting of Illnesses and Injuries 
on Capital Projects     
 

  Topic Area 4: Sub-Contractor's Safety Management System Effects  

F27 1 Lack of sub-contractor's allocated resources and desire to fully 
investigate incidents  

F28 2 Lack of sub-contractor intervention  
F29 3 Lack communication between the sub-contractor and work crews  
F30 4 Lack of training of sub-contractor's safety officers  

F31 5 
Lack of automated safety data management web-page (such as 
Share-Point) that manages sub-contractor's safety and is accessible 
by its workers  

F32 6 Lack of a procedure that allows safety officers on-site to report 
incidents to the sub-contractor's office  

F33 7 
Lack of an automated safety data management system that 
connects DIRECTLY the safety officers on-site with the sub-
contractor's safety management web-page  

F34 8 Restrictions in safety data management programs regarding what 
must be entered at the time a record is open  

F35 9 Lack of an automatic connection  of the safety data management 
systems between the sub-contractors with the general contractor  

F36 10 Absence of the sub-contractor's safety officers on-site  

F37 11 
Sub-contractor's pressure on health practitioners to provide 
insufficient medical treatment that negates the need to record an 
incident  
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Table 5.4: List of 53 Factors Affecting Underreporting of Illnesses and Injuries 
on Capital Projects     
 

  Topic Area 5: General Contractor's Safety Management System 
Effects  

F38 
1 

Lack of general contractor's allocated resources and desire to 
fully investigate incidents  

F39 2 Lack of general contractor intervention 

F40 
3 

Lack communication between general contractor and his 
subcontractor  

F41 4 Lack communication between general contractor and his owner  
F42 5 Lack of training of general contractor's safety officers  

F43 
6 

Lack of a procedure that allows the subcontractor to report 
incidents to his general contractor  

F44 
7 

Lack of automated safety data management system that connects 
the general contractor with the subcontractor  

F45 
8 

Lack of automated safety data management system that connects 
the general contractor with the owner  

F46 

9 

Lack of automated safety data management web-page (such as 
SharePoint) that manages company's construction safety and is 
accessible by its workers  

F47 10 Absence of general contractor's safety officers on-site  
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Table 5.4: List of 53 Factors Affecting Underreporting of Illnesses and Injuries 
on Capital Projects     
 

  Topic Area 6: Owner's Safety Management System Effects  

F48 
1 

Lack of owner's allocated resources and desire to fully 
investigate incidents  

F49 2 Lack of owner intervention  
F50 3 Lack of training of owner's safety officers  

F51 

4 

Lack of automated safety data management web-page (such as 
SharePoint) that manages owner's construction safety and is 
accessible by its workers 

F52 5 Absence of owner's safety officers on-site  

F53 

6 

Lack of cooperation between the owner and other agencies' use 
of the data in research and policy development (e.g., BLS, 
OSHA, NIOSH, etc.)  

 

 

5.7.3 Research Question Two Stage Three   
The main objective of stage three was to validate the results that were 

obtained from stage one and stage two and to come up with a final list including 

the factors affecting reporting of workplace illnesses and injuries. 
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5.7.3.1 Research Question Two Stage Three Method  
The author’s personal network in LinkedIn was used to identify 13 new 

experts. The experts were also chosen based on several criteria that included 

experience in construction safety management, years of experience, and 

stakeholder type, as shown in Figure 5.4 and Figure 5.5 respectively. The same 

form illustrated in Appendix 5.3 was emailed to them. Then, a conference-call 

was conducted with each expert.  

 

 

 

 

 

 

 

 

 

 
 

Figure 5.4 Construction Safety Experts’ Group Representation per Years of 
Experience for Stage Three of Research Question Two 
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Figure 5.5 Construction Safety Experts’ Group Representation per  
                           Stakeholder Type for Stage Three of Research Question Two  
 
 

5.7.3.2 Research Question Two Stage Three Findings    
To validate the research findings obtained in stage two, a thorough 

discussion was held with 13 new interviewees. Also, they were asked to mark the 

areas where he/she believed that the 31 causes may have an influence using the 

same form given to the first group of experts and illustrated in Appendix 5.3. The 

conclusions extracted by interviews with the 13 experts interviewed did not 

change any of the findings established by the earlier interviews. In fact, they 

affirmed and validated entirely those 53 factors identified as causes of 
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underreporting of illnesses and injuries on capital projects. As a result, the 

original list was kept and considered as final.   

5. 8 Conclusions   
The author used research data source triangulation as a method to obtain 

data and information. The literature review was explored thoroughly, and the 22 

interviewees were selected carefully based on criteria identified by the researcher 

to achieve the research objectives. The research design consisted of three stages; 

the outcome of each stage was the income for the next stage.        

The categorical data and information gathered from the literature review 

and expert interviews throughout the three stages revealed that there are 31 causes 

that have an adverse effect on accurate recordkeeping in the construction industry. 

The interviewees subsequently identified six topic areas with which to classify the 

31 causes.  

The interviewees received a form including a table demonstrating the 31 

causes of underreporting and the topic areas where these causes may have an 

influence. The topic areas included project, environmental effect, worker, 

subcontractor, general contractor, and owner. The interviewees mapped the effect 

of each factor to one area topic or more. Subsequently, 53 factors emerged from 

this mapping process. The research results were validated by the other 13 experts 

who were chosen based on the criteria defined earlier.   
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Research question two shed light on an area which has not been explored 

previously. The 53 factors identified by this research can help the safety 

management of capital projects to be aware of the reasons that prevent accurate 

reporting of incidents. In return, this awareness will allow management to allocate 

people, resources and time where it is required to illuminate the negative effect of 

those 53 factors and to improve reporting conditions. 

Nonetheless, the relative importance and rank of those 53 factors have not 

been studied yet. Thus, further research is recommended to clarify the magnitude 

of impact that each of those 53 factors has on underreporting. Having a clear 

picture will help management to understand better where it can put more effort to 

cure the underreporting problem of construction project injuries and illnesses.      
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CHAPTER 6: ASSESING THE RELATIVE IMPACT OF FACTORS 
CAUSING UNDEREPORTING OF CONSTRUCTION SAFETY 

INCIDENTS 

 
 

6.1 Introduction  
The main goal of this chapter is to assess the relative impact of factors 

causing the underreporting of construction safety incidents which were identified 

in the previous chapter. Ranking those factors helps to provide insight into the 

importance of those factors and allows management to mitigate their negative 

influence on reporting construction safety incidents. An overview of the 

methodology for Research Question Three, designed to meet reliability, validity, 

and scaling requirements, is summarized in Figure 6.1.  

Questionnaire 1 was developed and reviewed by experts. It was sent to 

construction safety practitioners asking their participation. The data was collected 

by using Qualtrics Survey Tools.  A Likert scale was used to measure the abstract 

concepts of factors causing the underreporting of construction safety incidents.  

This chapter explains how the relative importance index was used to rank 

those factors and introduces for the first time a new method (RIDIT Scoring) to 

rank categorical data related to a construction management discipline. The two 

methods are then compared and a list ranking those factors is presented. The 

ranking results and the top ten factors are then discussed. Finally, the chapter is 

summarized and the need for further research was addressed.  
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Figure 6.1 Research Question Three Methodology 

1 
Develop Questionnaire 1 

2 
Review Questionnaire 1 by experts 

3 
Distribute Questionnaire 1 to 

Construction Safety Practitioners 

4 
Collect data through using 

Qualtrics Survey Tool 

5 
Describe data statistically 

6 
Analyze and Discuss 

1. Use Likert to measure the abstract 
concepts of factors causing underreporting  
2. Check the reliability of research 
instrument  
3. Use 2/3 of data were collected for 
analyses and the other 1/3 of data was used 
for validation   
4. Calculate the RII index for the two data 
sets 
5. Rank the RII for the factors of the two sets  
6. Compare the RII rank of the two data sets 
for validation  
7. Calculate the RIDIT scores for the two 
data sets  
8. Compare the RIDIT rank of the two data 
sets for validation 
9. Compare the rank of RII with the Rank of 
RIDIT for validation 
10. Rank finally the factors  
 

7 
Conclusions  
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6.2 Research Question Three Hypothesis  
Research Question Three states that “The relative importance of factors 

causing the underreporting of construction safety incidents can be assessed.” 

 

6.3 Development of the Survey Instrument  
Survey 1 attempted to measure the relative importance of the factors 

causing the underreporting of construction safety incidents identified in the 

previous chapter. To gather the information elements sought by the researcher, a 

questionnaire method was used. The questionnaire was designed to produce 

answers reflecting the constructs that the researcher was trying to measure. 

Through face-to-face meetings and conference calls, the questionnaire was refined 

by the academic supervisors and 8 construction safety experts.  

Additionally, all of the questions were reviewed and validated by a survey 

instrument expert to ensure the validity and reliability of the questionnaire. The 

validity was conducted by checking the construct targeted by the instrument, the 

intended functions of the instrument, the selected assessment method which 

should match research hypothesis, the instrumentation bias and the response bias. 

Also, the experts reviewed and confirmed the methods used by the researcher to 

examine scaling reliability. The survey questions were communicated in via a 

web-based data collection system, known as the Qualtrics Survey Tool. Before 

administrating the survey, the questionnaire was sent to 30 construction safety 
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practitioners, 12 of whom responded and provided feedback to improve the 

survey quality.     

The questionnaire for survey 1, shown on Appendix 6.1 was sent to the 

members of ASSE (American Society of Safety Engineers-Construction 

Division). The author worked with survey participants to ensure the data were as 

accurate and complete as possible. Approximately 33 construction safety experts 

communicated with the author via emails and phone-calls expressing their interest 

in the research topic and narrating their personal experiences about underreporting 

of safety incidents in the construction industry.   

 

6.4 Descriptive Statistics   
The questionnaire was sent to 3,750 members of ASSE. Of that group, 262 

of them started the survey, 190 of them completed it partially, and 170 of them 

completed the survey in its entirety. After scrubbing the collected data, only 153 

responses were considered for data analyses.    
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Figure 6.2 Years of Experience of Survey Participants  

 

Figure 6.2 illustrates the years of experience the survey participants 

reported having in construction safety. As it is shown, 53% of the respondents 

have more than 21 years of work experience. The percentages of the responses 

having from 16 to 20 years, from 11 to 15 years and from 6 to 10 years are about 

20, 12 and 10 respectively. Approximately 5% of them have from 1 year to 5 

years of experience.  

 

 

 



91 
 

 

 

 

 

 

 

 

 

 

 

Figure 6.3 Positions of Questionnaire 1 Respondents  

 

The positions held by the construction safety practitioners are shown on 

Figure 6.3. The two highest percentages of responses are 37% and 27% for safety 

mangers and ES&H (Environmental, Safety and Health) directors respectively. A 

total of 16% of the respondents were safety professionals while 8% of them were 

ES&H consultants. Safety site officers represented 4% of the responses while 

both ES&H deputy directors and risk managers had 5%. Around 2% of the 

responses were from safety engineers.  
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6.5 Survey Response Scale of Factors Causing Underreporting  
 

The Likert scale can be used to measure abstract concepts ranging from 

intelligence, hypomania, ethical ideology, misanthropy, to political conservatism 

(Likert, 1932 and Wuensch, 2011). A Likert-type scale involves a series of 

statements that respondents may choose from in order to rate their responses to 

evaluative questions (Vogt, 1999).  

Thus, the Likert scale was used to rank the importance of the factors 

causing underreporting of construction safety incidents. The items on a Likert 

scale consist of those factors with which the construction safety practitioners were 

expected to differ with respect to the extent to which they agree with them. For 

each factor, the response scale had 6 response options.  

 

Each construction safety practitioner was asked to evaluate each factor 

using the following scale: No Effect=1; Very Low=2; Low=3; Medium=4; 

High=5; Very High=6) as shown on Questionnaire 1 (Appendix 6.1).  

 

 

 

 

 

A B C D E F
No Effect Very Low Low Medium High Very High



93 
 

6.6 Scaling Reliability of Factors Causing Underreporting  
 

The author believes that the research scale is unidirectional. As a result, an 

item analysis with SPSS was conducted to estimate the reliability of the research 

instrument by measuring the internal consistency of the items, to determine the 

extent to which the items correlate well with one another (Wuensch, 2011). 

The Cronbach’s Alpha is 0.964 for 53 factors which indicates that the 

reliability statistics are very high, as shown on Figure 6.4   

Case Processing Summary 

 N % 

Cases Valid 153 100.0 

Excludeda 0 .0 

Total 153 100.0 

a. Listwise deletion based on all variables 

in the procedure. 

Reliability Statistics 

Cronbach's 
Alpha 

N of 
Items 

.964 53 
 

Figure 6.4 Cronbach’s Alpa of 53 Factors Causing Underreporting of  
                         Construction Safety Incidents 
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As shown in Appendix 6.2 there are three factors, F3, F4, and F5, which 

have rather low item-total correlations, but the alpha would not change if they 

were deleted, thus, the researcher retained them.  

 

6.7 Ranking Factors Causing Underreporting of Construction   Safety 
Incidents Using Relative Importance Index 
 

The relative importance index is a statistical method used to rank 

categorical data wherein the data is not required to fit a normal distribution. 

Researchers studying construction engineering and project management have 

frequently adopted this method. For instance, it was used by Kometa et al. to 

determine the relative importance of the attributes of the clients’ organizations 

which may influence project consultants’ performance (Kometa et al. 2011).  

Hosseinian et al. also applied the relative importance index method to rank the 

factors affecting construction hazards in the design phase (Hosseinian et al. 2013).  

Thus, the 53 factors that were determined to cause the underreporting of 

construction safety incidents were ranked using the relative importance index. 

This index is a ratio of the total impact of a specific factor indicated by all 

construction safety survey participants to the highest possible impact score. The 

index was calculated using the following formula: 
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Relative Important Index= sum (r)/ (M*N) 

 

Where r is the rating given to each factor by the respondent (a scale of  1 

to 6 with 1 indicating no impact and 6 indicating substantial impact), M is the 

highest degree of impact (in this study, equal to 6), and N represents the total 

number of responses associated with the factors (Kometa et al. 2011).  

The data gathered were divided randomly into two sets (2/3 and 1/3), the 

relative importance index for each set was calculated. Using this calculated index, 

the 53 factors of each set were ranked from highest to lowest impact as shown in 

Appendix 6.3 and 6.4.  

 

6.7.1 RII Rank Reliability of Two Datasets  
To ascertain whether the ranking of the 53 factors was significantly 

different between the 2/3 dataset and the 1/3 dataset, a non-parametric 

Spearman’s rank correlation was performed (Kinnear et al. 2011). The results of 

the Spearman correlation indicated a statistically high correlation between the two 

datasets, with r=0.934 and p=0.00, as shown on Figure 6.5. 
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Correlations 

 Two Thirds 
of Data 

One Third 
of Data 

Spearman's 
rho 

Two Thirds of 
Data 

Correlation 
Coefficient 

1.000 .934** 

Sig. (2-tailed) . .000 
N 53 53 

One Third of 
Data 

Correlation 
Coefficient 

.934** 1.000 

Sig. (2-tailed) .000 . 
N 53 53 

 

Figure 6.5 Spearman Rank Correlation of 53 Factors Causing  
                  Underreporting of Construction Safety Incidents Indicated by the  
                  Two Datasets  
 

6.8 Ranking Factors Causing Underreporting of Construction Safety 
Incidents Using RIDIT Scores 
 

6.8.1 Justification for Using RIDIT in Ranking Factors Causing  

            Underreporting of Construction Safety Incidents 
 

In addition to the non-parametric statistics method (the relative importance 

index) used by the researcher, there are other two options available for the 

analysis of ranked categorical data: 1) integer (raw) scoring with the assumption 

of normality, 2) data transformation to better approximate normality (Golden and 

Brockett, 1987).  
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Using raw integer scores causes some loss of the power of readily 

available statistical methods since these methods assume normality (or at the very 

least interval level data) or an asymptotic central theorem (Golden and Brockett, 

1987). On the other hand, deviation from normality tends to be more the rule than 

the exception in the social and behavioral sciences (Berenson, 1983).   

The need for the replacement of ranks by normal centroids or by normal 

medians or by normal scores had emerged to sharpen the non-parametric rank 

tests (David, et al. 1968).  

As a result, Bross developed RIDIT scores in 1985 to transform 

categorical data to better approximate normality. In other words, RIDIT analysis 

may serve as a “missing link” between the two traditional families of statistical 

methods (Bross, 1958).  

The RIDIT scoring technique is widely used in scientific studies ranging 

from epidemiological and clinical investigations to laboratory annual and 

microbiological experiments (Bross, 1958 and Brockett, 1981).    

Since the RIDIT scoring has a relationship with relative ranks, this method 

has been easily introduced into computerized analysis of questionnaire responses. 

The RIDIT scoring has another benefit as it puts all questions on the same 0, 1 

scale making responses for questions with vastly different numbers of response 

categories become ready to compare (Bertrand et al. 1979).   
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The RIDIT scoring method has been used successfully in multiple large 

scale questionnaires. Research also has shown that ranked transformation can be 

an effective scoring approach (Golden and Brockett, 1987), thus, the author 

included RIDIT scoring in this research.  

The author also hypothesizes that the rank of the factors causing 

underreporting of construction safety incidents obtained from RII is highly 

correlated with that obtained from RIDIT scores.  

 

6.8.2 RIDIT  
RIDIT is a statistical method used to analyze ordered qualitative data. This 

method was introduced and first applied by Bross in 1958. Bross chose the name 

“RIDIT” to be analogous with “PROBIT” and “LOGIT.” Like other members of 

the “it” family, RIDIT represents a type of transformation. RIDIT is relative to an 

empirical distribution while PROBIT is relative to a theoretical distribution (the 

normal distribution).  

Bross states that the first three letters of RIDIT stand for Relative to an 

Identified Distribution. In other words, RIDIT is based on the observed 

distribution of a response variable for a specified set of individuals (Bross, 1958).  

Since the reference distribution (identified distribution) has been chosen 

and the corresponding RIDIT is computed, familiar statistical operations such as 

calculating the average for a set of factors, the variance in a given set, confidence 
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intervals for the average, and more complicated numerical operations can be 

carried out (Bross, 1958).  

The maximum value of the RIDIT scoring technique is one. In other 

words, all scores are on the same (0,1) scale which allows categorical variables 

with largely different numbers of response categories to become readily 

comparable. This is important in large questionnaires (Brockett and Levine, 1980) 

such as the one that was developed to rank the factors causing imperfect reporting 

of construction safety.  

 

6.8.3 Calculation of RIDIT for Factors affecting underreporting of  
         Construction Safety Incidents 
 

The author converted the data gathered into RIDIT scores using the 

method developed by Bross as described below.  

The first step in the use of RIDIT is the choice of the identified 

distribution. Table 6.1 shows 53 factors, and their frequency distribution in the 

identified class. 
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Table 6.1 The Frequency Distribution for Each Factor 

 

Factors No Effect 1 Very Low 2 Low 3 Medium 4 High 5
Very 
High 6

Total 
Responses

F1 14 16 26 20 14 12 102
F2 10 13 27 26 17 9 102
F3 9 25 26 21 9 12 102
F4 4 16 23 31 20 8 102
F5 7 17 21 25 13 19 102
F6 6 17 30 26 16 7 102
F7 11 24 29 13 15 10 102
F8 10 13 16 25 24 14 102
F9 9 19 31 20 15 8 102

F10 6 13 21 25 24 13 102
F11 1 12 14 27 33 15 102
F12 30 26 23 14 7 2 102
F13 4 10 6 12 35 35 102
F14 4 10 13 20 34 21 102
F15 6 15 29 25 21 6 102
F16 1 14 11 37 22 17 102
F17 2 5 7 30 25 33 102
F18 2 11 10 21 39 19 102
F19 1 12 15 32 30 12 102
F20 7 9 14 18 29 25 102
F21 11 25 23 23 17 3 102
F22 13 24 15 16 23 11 102
F23 20 13 11 12 21 25 102
F24 10 14 16 19 22 21 102
F25 7 11 17 19 33 15 102
F26 4 12 10 26 34 16 102
F27 3 12 10 37 27 13 102
F28 4 11 17 30 33 7 102
F29 3 9 21 34 26 9 102
F30 3 10 20 33 26 10 102
F31 20 22 28 21 9 2 102
F32 8 18 27 21 21 7 102
F33 19 26 23 20 12 2 102
F34 15 24 21 23 15 4 102
F35 16 26 26 17 14 3 102
F36 5 9 13 26 28 21 102
F37 13 24 19 20 17 9 102
F38 8 19 19 25 23 8 102
F39 4 19 16 30 21 12 102
F40 2 13 20 24 26 17 102
F41 6 14 29 16 21 16 102
F42 7 21 23 30 10 11 102
F43 5 18 24 24 22 9 102
F44 20 29 25 16 8 4 102
F45 21 31 26 13 9 2 102
F46 22 26 31 9 11 3 102
F47 7 18 16 18 26 17 102
F48 7 19 18 17 26 15 102
F49 8 16 17 22 23 16 102
F50 7 23 18 18 23 13 102
F51 20 33 23 14 9 3 102
F52 11 16 14 16 27 18 102
F53 11 25 25 16 15 10 102
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Table 6.2 illustrated how the RIDIT scores for Factor 1 were calculated. 

The RIDIT scores for the other 53 factors were calculated in a similar way to that 

of Factor 1. The RIDIT score was calculated for each identified class. Then, the 

average of the six classes of was calculated as well.  

After that, the 53 factors were ranked based on the average result of each 

one. A higher average RIDIT score for a factor means the higher effect of that 

factor on causing underreporting of construction safety incidents.  

 

Table 6.2 Calculating RIDIT Scores for Factor 1 

 

 

 

 

 

 

F1
1 2 3 4 5

Very High 12 6 0 6 0.0588235
High 14 7 12 19 0.1862745
Medium 20 10 26 36 0.3529412
Low 26 13 46 59 0.5784314
Very Low 16 8 72 80 0.7843137
No Effect 14 7 88 95 0.9313725

Total 102 102
Average 0.4820261
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Column 1: the frequency distribution in the identified class  

 Column 2: one-half of the corresponding entry in column 1  

Column 3: the cumulate of column 1 

Column 4: column 2 + column 3 

Column 5: The entries in column 4 divided by the grand total  

 

6.8.4 RIDIT Rank Reliability of Two Datasets  
The data gathered were divided into two datasets (2/3 and 1/3), the 

average RIDIT score for each factor of the two datasets was calculated as shown 

in Appendix 6.5 and 6.6 respectively.  

To ascertain whether the ranking of the 53 factors was significantly 

different between the 2/3 dataset and 1/3 dataset, a Pearson correlation was 

performed (Gravetter and Wallnau 2009). The results of the Pearson correlation 

indicated a strong positive correlation between the two datasets, with r=0.955, as 

shown on Figure 6.6.  

 

Figure 6.6 Pearson Correlation between the Two Datasets of Average RIDIT  
                  Scores for the 53 Factors Causing Underreporting of 
                  Construction Safety Incidents  
 

RIDIT 2/3 of Data RIDIT 1/3 of Data
RIDIT 2/3 of Data 1
RIDIT 1/3 of Data 0.955251602 1
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6.8.5 Comparing the Rank Obtained from RII with that Obtained from  
         RIDIT for the Factors Causing Underreporting of Construction Safety  
         Incidents 
 

The author compared the rank of the 53 factors obtained from the RII with 

that obtained from the RIDIT scores. A non-parametric Spearman’s rank 

correlation was performed (Kinnear et al. 2011). The results of the Spearman 

correlation indicated a statistically high correlation between the two datasets, with 

r=0.998 and p=0.00, as shown on Figure 6.7.  
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Correlations 

 RII Rank RIDIT Rank 

Spearman's rho RII Rank Correlation 

Coefficient 

1.000 .998** 

Sig. (2-tailed) . .000 

N 53 53 

RIDIT Rank Correlation 

Coefficient 

.998** 1.000 

Sig. (2-tailed) .000 . 

N 53 53 

**. Correlation is significant at the 0.01 level (2-tailed). 

Figure 6.7 Spearman Correlation  Between the Rank Obtained From  

                  the RII and that Obtained from the RIDIT Scores of Factors 

                  Affecting Underreporting of Construction Safety  

                  Incidents 
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6.9 Discussion  
As shown in Table 6.3, 70% (37 factors out of 53) have a RIDIT average 

score ≥ 0.5 which shows that 70% of the factors have a moderate or more than 

moderate effect on the underreporting of construction safety incidents. 

Table 6.3 also demonstrates that 80% of the first 10 factors (F17, F13, 

F18, F14, F20, F26, F16 and F19) are related to the worker’s area factor. This 

result matches with the literature review and construction safety experts’ 

opinions, which indicates that the underreporting of construction safety incidents 

is more likely a human-oriented problem.  

Interestingly, the last 8 factors (F35, F33, F31, F44, F46, F51, F45 and 

F12) ranging from automated safety data management systems and SharePoint 

sites to on-site data collection devices are related to the use of technologies.  

This is a piece of evidence that suggests that the underreporting of 

construction safety incidents is more influenced by human factors than by 

technology factors.  

However, the literature review does refer to the positive role that 

technologies may play in reporting of construction safety incidents. The role of 

technologies in reporting construction safety incidents presents a new topic that 

requires further study.  
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Table 6.3 Final Rank of the Factors Causing Underreporting of  
                Construction Safety Incidents 

 

Factors Factors RIDIT Rank 
Lack of supervisor's enforcement on workers to 
report incidents  F17 0.694444 1 

Organization's safety climate and culture  F13 0.692810 2 
Misguided safety incentive programs available to 
the project workers  F18 0.647059 3 

Job insecurity and fear of job loss  F14 0.633987 4 
Punitive reporting consequences to the project 
workers  F20 0.625817 5 
Absence of the subcontractor's safety officers on-
site  F36 0.622549 6 

Construction industry program  in place which 
was designed to reward workers/safety officers 
for improved safety records, or punish employees 
for reporting their injuries  F11 0.619281 7 

Avoiding drug-tests by workers  F26 0.616013 8 

Lack of training workers to report incidents  F16 0.606209 9 

Onerous and/or lack of a reporting system 
available to and approachable by project workers  F19 0.602941 10 
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Table 6.3 Final Rank of the Factors Causing Underreporting of  
                Construction Safety Incidents 

 

 

 

Factors Factors RIDIT Rank 

Lack of subcontractor's allocated 
resources and desire to fully investigate 
incidents  F27 0.599673 11 

Lack communication between general 
contractor and his subcontractor  F40 0.596405 12 

Personal and cultural barriers  F25 0.588235 13 

Lack of training of subcontractor's safety 
officers  F30 0.578431 14 

Lack of subcontractor intervention  F28 0.576797 15 

Lack communication between the 
subcontractor and work crews  F29 0.576797 16 

Language barriers for non-native speakers  F24 0.566993 17 

Absence of general contractor's safety 
officers on-site  F47 0.562092 18 

Fear of negative publicity exposure  F10 0.558824 19 

Absence of owner's safety officers on-site  F52 0.557190 20 
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Table 6.3 Final Rank of the Factors Causing Underreporting of  
                Construction Safety Incidents 

 

 

 

Factors Factors RIDIT Rank 

Lack of owner intervention  F49 0.553922 21 

Insurance costs  F8 0.550654 22 

Lack of general contractor intervention F39 0.549020 23 

Lack of owner's allocated resources and desire 
to fully investigate incidents  F48 0.549020 24 
Lack communication between general 
contractor and his owner  F41 0.547386 25 

Not providing adequate written materials 
emphasizing to the workers the importance of 
reporting  F5 0.542484 26 

Illegal immigrants among workers  F23 0.540850 27 

Not emphasizing to the workers the importance 
of reporting safety incidents F4 0.532680 28 

Lack of a procedure that allows the 
subcontractor to report incidents to his general 
contractor  F43 0.526144 29 

Lack of training of owner's safety officers  F50 0.524510 30 
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Table 6.3 Final Rank of the Factors Causing Underreporting of  
                Construction Safety Incidents 

 

 

 

Factors Factors RIDIT Rank 

Lack of general contractor's allocated 
resources and desire to fully investigate 
incidents  F38 0.514706 31 
Improper diagnosis or causal attributions of 
incidents by workers  F15 0.511438 32 

Safety bonus systems  F2 0.504902 33 

Subcontracting  F6 0.498366 34 

Lack of a procedure that allows safety 
officers on-site to report incidents to the 
subcontractor's office  F32 0.498366 35 
Lack of training of general contractor's 
safety officers  F42 0.495098 36 

Absenteeism plans that punish or even 
dismiss workers because of lost injuries or 
illness  F22 0.490196 37 

Productivity bonus system  F1 0.482026 38 

Fear of litigation F9 0.477124 39 

Schedule pressure  F3 0.468954 40 



110 
 

Table 6.3 Final Rank of the Factors Causing Underreporting of  
                Construction Safety Incidents 

 

 

Factors Factors RIDIT Rank 
Subcontractor's pressure on health 
practitioners to provide insufficient medical 
treatment that negates the need to record an 
incident  F37 0.467320 41 
Lack of cooperation between the owner and 
other agencies' use of the data in research and 
policy development (e.g., BLS, OSHA, 
NIOSH, etc.)  F53 0.464052 42 
Government penalties  F7 0.460784 43 
Lack of awareness of the company workers' 
compensation program and associated benefits 
and services for work-related injuries F21 0.447712 44 
Restrictions in safety data management 
programs regarding what must be entered at 
the time a record is open  F34 0.434641 45 
Lack of an automatic connection  of the safety 
data management systems between the 
subcontractors with the general contractor  F35 0.410131 46 
Lack of an automated safety data management 
system that connects directly the safety 
officers on-site with the subcontractor's safety 
management web-page  F33 0.393791 47 
Lack of automated safety data management 
web-page (such as SharePoint) that manages 
subcontractor's safety and is accessible by its 
workers  F31 0.388889 48 
Lack of automated safety data management 
system that connects the general contractor 
with the subcontractor  F44 0.375817 49 
Lack of automated safety data management 
web-page (such as SharePoint) that manages 
company's construction safety and is 
accessible by its workers  F46 0.367647 50 
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Table 6.3 Final Rank of the Factors Causing Underreporting of  
                Construction Safety Incidents 

 

 

 
6.9.1 The Top Ten Factors Causing Underreporting of Construction Safety  
         Incidents 
 

6.9.1.1 The lack of supervisor enforcement on workers to report incidents  
Taking the RIDIT score average as a measure of importance of the factors, 

the lack of supervisor enforcement on workers to report incidents ranked highest 

among the factors affecting underreporting of construction safety incidents with a 

RIDIT score average of 0.694444.  

The importance of this factor had previously been recognized by Mearns, 

Whitaker & Flin (2003) who emphasize that accurate reporting occurs when a 

Factors Factors RIDIT Rank 

Lack of automated safety data management 
web-page (such as SharePoint) that manages 
owner's construction safety and is accessible 
by its workers F51 0.364379 51 

Lack of automated safety data management 
system that connects the general contractor 
with the owner  F45 0.357843 52 

On-site safety officers not having a data-
collection devices such as tablet and iPad and 
cell-phones? F12 0.331699 53 
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clear message is communicated between supervisors and employees at the shop-

floor level (Mearns, Whitaker & Flin, 2003). It was also spotted by Probst & 

Brubaker (2008) who found that the lack of supervisor enforcement of safety 

policies resulted in more underreporting compared to employees who had stronger 

supervisor enforcement of safety.   

6.9.1.2 The organization’s safety climate and culture  
Of the 53 factors identified, the organization’s safety climate and culture 

ranked second with a RIDIT score average of 0.69281.  The importance of this 

factor is acknowledged by other researchers such as Reason and Wagennar 

(Reason, 1997 and Wagennar, 1998).  Also, this research finding is supported by 

Probst’s study who found that the rates of underreporting are higher in a poor 

safety climate than those with a positive safety climate (Probst, 2008).  

6.9.1.3 The misguided safety incentive programs available to the project  
             workers 
 

With a RIDIT score average of 0.647059, the safety incentive program, 

available to project workers, was ranked the third most important factor affecting 

underreporting of construction safety incidents. This research finding enhances 

the criticism against safety incentives which suggests that the use of incentives 

does not grantee a good safety record (Hinze et. al., 2003).    
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6.9.1.4 Job insecurity and fear of job loss 
Job insecurity and fear of job loss ranked fourth with a RIDIT score 

average of 0.633987. The importance of this factor is also capitalized by a finding 

of a recent study. The study shows that workers are reluctant to report safety 

violations or injuries when the workplace is affected by job insecurity (Block 

O'Toole & Murphy, 2014).   

6.9.1.5 Punitive reporting consequences to the project workers  
Punitive reporting was ranked the fifth most important factor causing 

underreporting of construction safety incidents with a RIDIT score average of 

0.625817. This result agrees with the findings of previous research addressing the 

factors related to punitive reporting consequences to the workers.   

Those factors include fear of reprisal, loss of pay/overtime pay, not 

wishing to be labelled as a complainer, feeling that suffering from symptoms is a 

sign of weakness,  concerns about privacy and discrimination, and the perception 

that nothing can be done about the situation (Daniels et. al., 2005).  

6.9.1.6 The absence of the subcontractor’s safety officers on-site 
The lack of subcontractor safety officers on-site was ranked sixth with a 

RIDIT score average of 0.622549. The higher rank of this factor emphasizes the 

importance of the availability of the subcontractor’s safety officers on-site. This 

research result enhances Jablonowski’s study finding which concluded that the 
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presence of more supervisors on a rig in a given month increased the probability 

of reporting incidents (Jablonowski, 2011).  

6.9.1.7 Any construction industry program in place which was designed to  
           reward workers/safety officers for improved safety record, or punish  
incidents   
 

Construction industry programs designed to reward workers and safety 

officers for improved safety records was ranked seventh with a RIDIT score 

average of 0.619281. This finding is in alignment with the greatest condemnation 

drawn from researchers against programs designed based on outcomes, such as 

reduction in injuries to improve incident statistics (Daniel et. al., 2005).   

6.9.1.8 Avoiding drug-tests by workers  
Workers sometimes do not want to undergo drug tests that may be 

required as a result of reporting an incident. This was ranked eighth with a RIDIT 

score average of 0.616013. The higher ranking of this factor is not surprising; this 

result is in alignment with the research findings conducted by Schofield (2013).   

One of the key findings of Schofield’s research is that drug testing 

programs may reduce incident reporting, especially in small construction firm. 

Another important key finding of his research is that the fear of drug testing and 

potential disciplinary action may add potential for lowered injury rates whenever 

worker’s compensation data is utilized (Schofield et. al., 2013). 
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6.9.1.9 The lack of training workers to report incidents  
The lack of training of workers to report incidents was ranked ninth with a 

RIDIT score average of 0.606209. The higher ranking of this factor indicates that 

there remains a problem with training workers to report incidents, despite the 

widespread emphasis on training programs that aim to improve construction 

safety performance (Hinze et. al., 2003). 

 Also, this factor rank confirms the fact that the definition of record-

keeping is not communicated clearly to workers (Snyder et. al., 1991). In 

addition, those workers do not receive good training about the correct rules for 

reporting incidents (Leigh et. al., 2004).    

6.9.1.10 The onerous and/or lack of a reporting system available to and  
              approachable by project workers   
 

The fact that workers cannot easily self-report an incident was found to be 

a factor that ranked tenth, with a RIDIT score average of 0.602941. This result 

reveals that the lack of an easily accessible reporting system has a high impact on 

reporting of safety incidents. This finding enhances the importance of a 

conductive system for reporting and recording incidents (Glendon, 1991).  
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6.9.2 The Rank of Factors Causing Underreporting According to Topic Areas  
 

Table 6.4 The Rank of Factors Causing Underreporting According to Topic  
                Areas  
 

 

 

The average RIDIT scores for each topic area was calculated as illustrated 

in Table 6.4 The workers’ attitude effects had the first rank, this result showed the 

importance of shop-floor level in reporting construction safety incident. The third 

rank of subcontractor's safety management system effects referred to the 

important role that the subcontractors play in recording injuries and illnesses 

accurately.  

The research results indicated that both the subcontractor's and owner’s 

safety management system effects were more important than the general 

contractor's safety management system effects that had the last rank. Two reasons 

may explain these research findings: 1) the subcontractors are closer to the shop-

Topic Area  RIDIT Rank 
Workers' Attitude Effects  0.5903 1 
Project Related Factors 0.5049 2 
Subcontractor's Safety Management System Effects  0.5043 3 
Owner's Safety Management System Effects  0.5022 4 
Environmental Effects 0.4997 5 
General Contractor's Safety Management System Effects  0.4892 6 
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floor level and  monitor directly work-place incidents, 2) the owner allocates the 

resources and puts the policies required to record construction safety incidents.   

6.10 Conclusions    
In this chapter, the relative impact of factors causing underreporting of 

construction safety incidents was assessed per research hypothesis Three. The 

relative importance index and RIDIT were used to rank those factors. A RIDIT 

score technique was introduced for the first time to the construction management 

realm. This method, introduced by Bross in 1958, was used to rank the 53 factors. 

The data collected through survey were converted to a RIDIT score, then the 

average of the RIDIT score of each factor was calculated.  

 The author found that there is a strong correlation between the rank 

obtained from using the relative importance index and that obtained from using 

the RIDIT score average.  

The research results show that 70% of the factors have a moderate or more 

than moderate effect on underreporting of construction safety incidents. The 

research findings also demonstrate that 80% of the first 10 are related to the 

worker attitudes and their effect on the underreporting of construction safety 

incidents.  

On the other hand, the last 8 factors are related to the use of technologies. 

The research reveals that the primary cause of underreporting is due to the effects 

of human factors, much more than from the impacts of technology factors.  
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Nonetheless, the literature review indicates that a positive role may be 

played by technologies to improve the reporting of construction safety incidents. 

Thus, further research is recommended to study the influence of new technologies 

on reporting of incidents.  

The top ten factors were discussed; the discussion revealed that these 

results are in alignment with the literature review. In other words, those ten 

factors were expected to show up on the top of the list.    

In conclusion, the rank of the 4importance of 53 factors causing 

underreporting of construction safety incidents was identified. However, further 

research is required to study the occurrence of those factors on capital projects.  
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CHAPTER 7: IDENTIFYING THE INCIDENCE OF FACTORS 
AFFECTING UNDERREPORTING OF CONSTRUCTION SAFETY 

INCIDENRS ON CAPITAL PROJECTS 

 

7.1 Introduction  
The main goal of this chapter is to demonstrate the incidence of factors 

causing underreporting of construction safety incidents. Demonstrating the 

incidence of these factors presents evidence about their negative effect on capital 

projects. Also, it brings management attention to the difference between good and 

bad projects in regards to recording incidents and to the use of this knowledge for 

improving recordkeeping of illnesses and injuries.   

Survey 2 was developed and included two questionnaires which were 

reviewed by experts and sent to construction safety practitioners. In Survey 2 

Questionnaire A, the researcher obtained data from projects where it was believed 

that the incidents were reported accurately, while in Survey 2 Questionnaire B the 

researcher gathered data from projects where it was believed that the incidents 

were underreported. The data was collected through Qualtrics Survey Tools. The 

significance of the difference between the correlations of the data obtained from 

these two independent questionnaires is computed to examine Research Question 

Four.   

An overview of the methodology for Research Question Four, designed to 

meet scaling reliability and research reliability, is summarized in Figure 7.1 
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Figure 7.1 Research Question Four Methodology 
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7.2 Research Question Four Hypothesis  
The incidence of factors affecting underreporting of injuries and illnesses 

on capital projects can be demonstrated.    

 

7.3 Development of the Survey Instrument  
Survey 2 is a tool that attempts to assess the incidence of the factors that 

were identified for their relative impact on underreporting of construction safety 

incidents in the previous chapters. Survey 2 was designed to gather the elements 

of information that would produce answers reflecting the constructs that the 

researcher was trying to measure.  

Survey 2 was sent to construction safety experts. Each experienced Health 

and Safety Executive was asked to answer the questionnaire twice with 

information related to two completed projects: 1) project type A: a project that 

they were highly confident that the project was reporting safety accurately 

(regardless if the safety performance is good or bad), 2) project type B: a project 

that they were rather doubtful (or much less confident) that the project was 

reporting safety incidents accurately (again regardless if the safety performance 

was good or bad). Thus, Survey 2 included two similar questionnaires: 

Questionnaire A and Questionnaire B; they are included in Appendix 7.1 for 

reference.  
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Through face-to-face meetings and conference calls, the Survey 2 

instrument was refined by the academic supervisors and 5 construction safety 

experts. Additionally, all the questions were reviewed and validated by a survey 

instrument expert to ensure the reliability and consistency of questionnaire 

responses. The survey questions were communicated in a web-based data 

collection system called the Qualtrics Survey Tool. Before administrating the 

survey, the questionnaire was sent to 30 construction safety practitioners, 17 of 

them responded and provided feedback to improve the survey quality.  

Once prepared, Survey 2 was sent to members of the Construction 

Industry Institute Safety Community of Practice (CII SCOP), and the American 

Society of Safety Engineers-Construction Division (ASSE). The researcher also 

sent Survey 2 to construction safety experts through LinkedIn. The author worked 

with survey participants to ensure the data was as accurate and complete as 

possible. Approximately 16 construction safety experts communicated with the 

author via emails and phone-call expressing their interest in the research topic and 

narrating their experiences with capital projects where they were doubtful about 

the accuracy of reporting incidents.        
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7.4 Descriptive Statistics   
Survey 2 was sent to a total of 534 safety experts. Some safety experts 

started the survey but did not complete it. Also, some of those experts completed 

the survey but missed some questions. The researcher considered only the 

completed questionnaires for the research analyses. Thus, after cleaning the 

collected data, 71 responses from Survey 2 Questionnaire A and 51 responses 

from Survey 2 Questionnaire B were considered for data analyses.  

 

 

 

 

 

 

 

 

 
 

Figure 7.2 Construction Safety Experts’ Group Representation per 
Years of Experience for Survey 2 

 

Figure 7.2 illustrates the years of experience the survey participants 

reported having in construction safety. A total of 59% of the respondents reported 

having work experience of more than 21 years. The percentages of the 

Over 21 years 
59% 

 16- 20 years 
6% 

10 -15 years 
20% 

1-9 
years 
15% 

Construction Safety Experts’ Group Representation 
per Years of Experience for Research Question Four 
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respondents having from 16 to 20 years, from 10 to 15 years and from 1 to 9 years 

are about 6, 20, and 15 respectively.  

 

 

 

 

 

 

 

 

 

 

 
Figure 7.3 Construction Safety Experts’ Group Representation per 

Stakeholder Type for Survey 2 
 

As shown in Figure 7.3, the owner side had the highest percentage of 

respondents followed by general contractors. A total of 18% of the respondents 

represented others such as consultancy and risk management firms and 4% of the 

respondents were from the sub-contractor side.  
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38% 

Sub-Contractor 
Side 
4% 

Other 
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Construction Safety Experts’ Group Representation 
per Stakeholder Type for Research Question Four 
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7.4.1 Survey 2 Questionnaire A Descriptive Statistics  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7.4 Survey 2 Questionnaire A Representation per Project 
                              Sector  

 

A total of 65% of the projects that were reported in Survey 2 

Questionnaire A were from the private sector while 35% of the projects were 

from the public sector, as shown in Figure 7.4.  
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Figure 7.5 Survey 2 Questionnaire A Representation per Industry 
                           Group  

 

The industry group representation for Survey 2 Questionnaire A is shown 

in Figure 7.5. The two highest industry type projects were 45 and 35 for heavy 

industrial and building respectively. The remainder included 17% of the projects 

reporting as infrastructure and 3% as light industrial.  
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7.4.2 Survey 2 Questionnaire B Descriptive Statistics 
 

 

 

 

 

 

 

 

 

Figure 7.6 Survey 2 Questionnaire B Representation per Project 
                              Sector 
 

Figure 7.6 shows that 76% of the projects reporting to Survey 2 

Questionnaire B were from the private sector while 24% of the projects were from 

the public sector.  
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Figure 7.7 Survey 2 Questionnaire A Representation per Industry 
                              Group 

 

Figure 7.7 illustrates the industry group representation of Survey 2 

Questionnaire B. The two highest percentages by industry group were 49 for 

heavy industrial and 31 for building projects. The remaining 20% of the projects 

were infrastructure.  

 

7.5 Data Analysis and Discussion  
As introduced previously, the hypothesis for Research Question Four is 

that the incidence of factors affecting the underreporting of injuries and illnesses 

on capital projects can be demonstrate. To test this hypothesis statistically, it was 

hypothesized that the correlation between the scores of the factors assessed in 

Heavy 
Industrial 

49% Buildings  
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Infrastructure  
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Project B  Questionnaire Representation per 
Industry Group for Research Question Four 
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Chapter 6 and those of Survey 2 Questionnaire A is statistically different from 

that between the scores of the factors assessed in Chapter 6 and those of Survey 2 

Questionnaire B.  

As explained previously in Chapter 6, statistical operations can be carried 

out when RIDIT is computed (Bross, 1958). Thus, the RIDIT scores for both 

Survey 2 Questionnaire A and Survey 2 Questionnaire B were calculated and 

listed with those obtained from Survey 1, as illustrated in Appendix 7.2.  

 

7.5.1 Scaling Reliability of Survey 2  
The researcher believes that the research scale is unidirectional. Thus, an 

item analysis with SPSS was conducted to estimate the reliability of the research 

instrument by measuring the internal consistency of the 53 factors for both Survey 

2 Questionnaire A and Survey 2 Questionnaire B (Wuensch, 2011). 
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  Case Processing 
Summary 

 N % 
Cases Valid 71 100.0 

Excludeda 0 .0 
Total 71 100.0 

a. Listwise deletion based on all 
variables in the procedure. 
 

 

Reliability Statistics 
Cronbach's 

Alpha 
N of 
Items 

.933 53 
 

Figure 7.8 Cronbach’s Alpa for Survey 2 Questionnaire A  
  

 

For Survey 2 Questionnaire A, the Cronbach’s Alpha is 0.933 for the 53 

factors. This result indicates that the reliability is very high, as shown in Figure 

7.8 and in Appendix 7.3. 
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Case Processing Summary 
 N % 

Cases Valid 51 100.0 
Excludeda 0 .0 
Total 51 100.0 

a. Listwise deletion based on all 
variables in the procedure. 
 

Reliability Statistics 
Cronbach's 

Alpha 
N of 
Items 

.950 53 
 

Figure 7.9 Cronbach’s Alpha for Survey 2 Questionnaire B  
 
 

For Survey 2 Questionnaire B, the Cronbach’s Alpha is 0.950 for the 53 

factors which indicates that the reliability is very high, as shown in Figure 7.9 and 

in Appendix 7.4.  

 

 

7.5.2 Research Question Four Reliability Test 
It was not feasible to administer the survey twice to estimate its reliability. 

An alternative approach is to correlate scores on one random half of the items of 

the test with the scores of the other random half, (Wuensch, 2011). Thus, the 

researcher used SPSS to split the data randomly into two parts in order to conduct 
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the research reliability test for both Survey 2 Questionnaire A and Survey 2 

Questionnaire B.   

 

 

Figure 7.10 Research Reliability Test for Survey 2 Questionnaire A  
 

 

The value of Cronbach's coefficient alpha for the first part of the data of  

Survey 2 Questionnaire A is 0.893 and for the second part of the data is 0.891;  

these two values are very close to each other which indicates that the research 

reliability test is very high, as shown in Figure 7.10 and in Appendix 7.5. 
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Figure 7.11 Research Reliability Test for Survey 2 Questionnaire B  
 

The value of Cronbach's coefficient alpha for the first part of the data of 

Survey 2 Questionnaire B is 0.856 and for the second part of the data is 0.870; 

these two values are very close to each other which indicates that the research 

reliability test is very high as shown in Figure 7.10 and in Appendix 7.6. 
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Total 53 100.0

Value .856

N of Items 26

Value .870

N of Items 25

51

.611

.759

.759

.758

Total N of Items

Case Processing Summary

 
Cases

Reliability Statistics
Cronbach'
s Alpha

Part 1

Part 2

Correlation Between Forms

Spearman-
Brown 
Coefficient

Equal Length

Unequal Length

Guttman Split-Half Coefficient



134 
 

7.5.3 Significance of the Difference between Correlations from Two  
        Independent samples 
 

As explained previously, to demonstrate the incidence of factors affecting 

the underreporting, it was hypothesized that the correlation between the scores of 

the factors assessed in Chapter 6 and those of Survey 2 Questionnaire A is 

statistically different from that between the scores of the factors assessed in 

Chapter 6 and those of Survey 2 Questionnaire B.  

Since the data of Survey 2 Questionnaire A and Survey 2 Questionnaire B 

are from two independent samples, the significance of the difference between 

correlations can be computed (Blalock, 1972). In other words, the researcher can 

statistically compare the correlation between the scores of the factors assessed in 

Chapter 6 and those of Survey 2 Questionnaire A with the correlation between the 

scores of the factors assessed in Chapter 6 and those of Survey 2 Questionnaire B.  

In Chapter 6, the data obtained from Survey 1 was used to assess the 

relative impact of 53 factors causing underreporting of construction safety 

incidents. However, some factors have low scores meaning they have less impact 

on underreporting. Thus, the factors with RIDIT score less than 0.44 were not 

considered for computing the significance of the difference between correlations.  
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To compute the significance of the difference between correlations, four 

steps must be performed, (Blalock, 1972):   

1) The RIDIT scores must be converted to z-scores. Thus, the RIDIT 

scores for Survey 1 including Survey 2 Questionnaire A and Survey 2 

Questionnaire B were converted to z-scores.  

2) The standard error of difference between the two correlations must be 

estimated.   

3) The difference between the two correlations must be divided by the 

standard error. 

4) If the z value for the difference computed in step 3 is 1.96 or higher, the 

difference in the correlation is significant at the 0.05 level. The cutoff for 

significance at the 0.01 level is 2.58. 
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Figure 7.12 Boxplot of Survey 2 Questionnaire A Data Used in  
                         Computing the Significance of the Difference Between  

                                Correlations 
 

After preparing the data, boxplots were generated using SPSS to spot 

outliers in the Questionnaire A project data.  F3 (schedule pressure) was detected 

as an outlier. The RIDIT Score for the schedule pressure on good reported 

projects appeared higher than those of other factors. The researcher discussed the 

detection of schedule pressure as an outlier with seven construction safety experts.  

All of them confirmed that most of their projects were executed under schedule 

pressure, for this reason, the RIDIT score of F3 was higher than those of other 
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factors, then, it was removed from the Questionnaire A project data set. Figure 

7.12 illustrates the boxplot of data used for the analyses after removing the outlier 

(F3). As a result, 44 factors from Survey 2 Questionnaire A were considered in 

the analyses.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7.13 Boxplot of Survey 2 Questionnaire B Data Used in  
                           Computing the Significance of the Difference Between  

                                 Correlations 
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A boxplot was generated using SPSS to capture outliers on Survey 2 

Questionnaire B projects. The RIDIT Score for two factors the schedule pressure 

and subcontracting on bad reported projects appeared higher than those of other 

factors. As a result, F3 (schedule pressure) and F6 (subcontracting) appeared as 

outliers, then, they were removed from project B. The researcher also discussed 

the detection of F3 and F6 as outliers with the same experts, all of them confirmed 

that most of their projects were under schedule pressure and included 

subcontracting, therefore, their RIDIT scores were higher than those of other 

factors. Figure 7.13 illustrates the boxplot of data used for the analyses after 

removing the outliers (F3 and F6).  Therefore, 43 factors from were considered in 

these analyses.  
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Figure 7.14 Boxplot of  Survey 1 Questionnaire 1 Data Used in  
                          Computing the Significance of the Difference Between  

                                 Correlations 
 

Also, boxplot were developed by using SPSS for the Survey 1 

Questionnaire 1 data in order to discover the outliers and remove them. No 

outliers were discovered, as shown in 7.14.  
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Figure 7.15 Normal Q-Q Plots of Survey 2 Questionnaire A Data Used in  

 Computing the Significance of the Difference Between  
                    Correlations 
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          Figure 7.16 Normal Q-Q Plots of Survey 2 Questionnaire B Data Used      
                            in  Computing the Significance of the Difference Between  

                               Correlations 
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             Figure 7.17 Normal Q-Q Plots of Survey 1 Questionnaire 1 Used in  
                               Computing the Significance of the Difference Between  

                                   Correlations 
 

A normality test was performed by using Normal Q-Q plots. If the 

distribution of a given variable is normally distributed, the Q-Q plot will show the 

data points closely aligned with a straight line at a 45 degree angle. As shown in 

Figure 7.15, Figure 7.16, and Figure 7.17, the data for Questionnaire A projects, 

Questionnaire B projects, and Survey 1 questionnaires were normally distributed.  
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Figure 7.18: Correlation Result of Research Question Four 

 

 Mean Std. Deviation N

Project A Z-
Scores

-.265448910 .6798717758 44

Survey 1 Z-
Scores

.338240153 .7276958119 44

Project A Z-Scores Survey 1 Z-Scores

Pearson Correlation 1 -.079

Sig. (2-tailed) .612

N 44 44

Pearson Correlation -.079 1

Sig. (2-tailed) .612

N 44 44

 Mean Std. Deviation N

Project B Z-
Scores

-.260094422 .7849551045 43

Survey 1 Z-
Scores

.352798766 .7297954030 43

Project B Z-Scores Survey 1 Z-Scores

Pearson Correlation 1 .672

Sig. (2-tailed) .000

N 43 43

Pearson Correlation .672 1

Sig. (2-tailed) .000

N 43 43

Descriptive Statistics

Correlations
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Survey 1 Z-
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Descriptive Statistics
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The significance of the difference between the correlations of the data 

obtained from the two independent questionnaires were then computed to 

examine the Research Question Four Hypothesis. 

 As shown in Figure 7.18, the correlation between Questionnaire A 

projects data and Survey 1 data is 0.672 while the correlation between Project B 

and Survey 1 data is - 0.079.  

Then, the standard error of difference between two correlations was 

estimated using the formula below: 

 

SE=SQRT[(1/(N1-3)+(1/(N2-3)] 

Where N1 and N2 are the sample sizes of the two independent samples.  

 

Since Questionnaire A project data included 71 projects and project B data 

included 51 projects, N1 and N2 equaled to 68 and 48 respectively.  

 

Thus, SE =SQRT((1/68)+(1/48)) 

SE= 0.1885  

 

Then, the difference between the two correlations was divided by the 

standard error. The result is 3.98 which is higher than 2.58; this indicates that the 

difference in the correlations is significant at the 0.01 level.   
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  Thus, the correlation between the scores of the factors assessed in 

Chapter 6 and those of Survey 2 Questionnaire A were found to be statistically 

different from that between the scores of the factors assessed in Chapter 6 and 

those of Survey 2 Questionnaire B. These findings present evidence that supports 

the Research Question Four hypothesis which stated that the incidence of factors 

affecting the underreporting of injuries and illnesses on capital projects can be 

demonstrate 

In other words, the correlation between the scores of the factors affecting 

underreporting and the scores of Questionnaire A projects where respondents 

were highly confident that the project was reporting safety accurately was 

established to be statistically different from that between the scores of the factors 

affecting underreporting and the scores of the Questionnaire B dataset where they 

were rather doubtful (or much less confident) that the project was reporting safety 

incidents accurately. As a result, the incidence of factors affecting underreporting 

of injuries and illnesses on capital projects were identified. 

 

7.6 Conclusions    
In this chapter, survey 2 was developed to achieve the Research Question 

Four goal. Survey 2 included Questionnaire A and Questionnaire B. 

Questionnaire A was used to gather data from capital projects where experts were 

highly confident that the project was reporting safety accurately while 
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Questionnaire B collected data from capital projects where experts were doubtful 

that the project was reporting safety incidents accurately.  

The data obtained from the members of Construction Industry Institute 

Safety Community of Practice (CII SCOP), American Society of Safety 

Engineers-Construction Division (ASSE), and LinkedIn were described 

statistically. The gathered data was checked and validated through conducting the 

scaling reliability test of Survey 2 and the Research Question Four reliability test.  

Boxplots were used to detect outliers, and Q-Q plots were performed to test the 

normality of data.    

Finally, the significance of the difference between the correlations of the 

data obtained from these two independent questionnaires was computed to 

examine the hypothesis for Research Question Four. It was found that the 

difference in the correlations is significant at the 0.01 level. This research finding 

supports the research hypothesis that states that the correlation between the scores 

of the factors assessed in Chapter 6 and those of Survey 2 Questionnaire A is 

statistically different from that between the scores of the factors assessed in 

Chapter 6 and those of Survey 2 Questionnaire B. Thus, the hypothesis for 

Research Question Four was proven by demonstrating the incidence of factors 

affecting underreporting of injuries and illnesses on capital projects.  
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CHAPTER 8: 

CONCLUSIONS AND RECOMMENDATIONS 

 

8.1 Introduction  
This chapter completes the dissertation by providing conclusions derived 

from this research. The achievements of the research objectives are reviewed, 

followed by a discussion of the results and support for the research hypotheses. 

Then, the research contributions are discussed and recommendations for future 

research are presented.    

 

8.2 Review of Research Objectives and Conclusions  
The main purpose of this research was to study the underreporting 

problems of workplace illnesses and injuries on capital projects. Specific 

objectives of this research included: 

1. Investigate the reporting practices of real-world databases tracking construction 

safety incidents within an owner organization. 

2. Present, via literature review and expert interviews, evidence on factors causing 

underreporting of construction safety incidents. 

3. Assess the relative impact of factors causing the underreporting of construction 

safety incidents. 



148 
 

4. Identify the incidence of factors affecting underreporting of illnesses and 

injuries on capital projects. 

 

8.2.1 Investigate the reporting practices of real-world databases tracking  
         construction safety incidents within an owner organization 
 

While it is typically impossible to gain access to two separate databases 

tracking illnesses and injuries on the same construction project simultaneously, 

the point of departure presented in Chapter 4 of this research details the results of 

this unique opportunity. The same construction safety incidents were recorded on 

databases A and B. By comparing the data from those two databases, the research 

results revealed the presence of underreporting incidents within the owner 

organization. 

  
8.2.2 Present via literature review and expert interviews evidence on  
         factors causing underreporting of construction safety incidents 
 

The main challenge of the research objective was to gather categorical 

data and information about this relatively novel topic of research. By using the 

data source triangulation method, a methodology was designed to achieve the 

research goals in three stages, as illustrated in Chapter 5. The results of those 

three stages were represented by the identification of 53 factors causing the 

underreporting of illnesses and injuries on capital projects.   
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8.2.3 Assess the relative impact of factors causing the underreporting of 
construction safety incidents 
 

The relative impact of factors causing the underreporting of construction 

safety incidents was assessed in Chapter 6. Of the factors identified, 70% of them 

had a moderate or higher than moderate effect on underreporting. Interestingly, 

80% of the 10 top factors were related to worker’s issues and attitudes. This high 

percentage revealed that underreporting is more likely a human-oriented problem. 

These findings match the evidence gathered from both the literature review and 

expert interviews. In contrast, the eight factors ranked on the bottom of the list 

were related to the lack of technology use.  

 
8.2.4 Identify the incidence of factors affecting underreporting of illnesses  
         and injuries on capital projects 

 

In Chapter 7, the occurrence of factors affecting the underreporting of 

illnesses and injuries was proven to be statistically significant on projects where 

experienced health and safety experts were doubtful about the accuracy of 

reporting, in contrast to projects where experts were confident about accurate 

recordkeeping.  These findings reaffirm some of the conclusions the findings of 

the research questions demonstrated in previous chapters.  
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8.3 Review of Research Hypothesis and Conclusions  
The research hypotheses presented in Section 1.4 are listed below with a 

review and the main conclusions drawn from this study. 

Hypothesis 1: The safety incidents for the same construction project 

are reported inconsistently on different databases.  

In Chapter 4, datasets A and  B were extracted from an owner database for 

the years 2010 and 2011. A statistical comparison was conducted between the two 

databases. The research results confirmed that the safety incidents for the same 

construction project were reported inconsistently on the two databases. 

Afterwards, the data from 2012 were extracted and used to validate these findings.  

Hypothesis 2: The factors causing underreporting of construction 

safety incidents can be identified.  

The author used a data source triangulation method as demonstrated in 

Chapter 5. Literature review and expert interviews were used to validate this 

hypothesis. As a result, a deep insight on 31 causes that affect underreporting of 

illnesses and injuries was presented. The research also defined six areas where 

those 31 causes may affect underreporting.  

After that process, each cause of underreporting was traced to one area or 

more where it may have an effect. Subsequently, 53 factors causing 

underreporting of construction safety incidents were identified and validated.  
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Hypothesis 3: The relative impact of factors that cause 

underreporting of construction safety incidents can be assessed.  

As displayed in Chapter 6, the identification of the relative impact of the 

53 factors was identified as a research need. To achieve this goal, a questionnaire 

was created and sent to construction safety practitioners of the  American Society 

of Safety Engineers. After collecting data, a scaling reliability test was 

successfully conducted. The collected data were divided randomly into two sets, 

2/3 for data analysis and 1/3 for the validation of the research results.  

Then, the author employed two methods to rank those 53 factors. In 

addition to utilizing the Relative Important Index method, the RIDIT score 

method was used to rank these 53 factors. The results obtained from these two 

methods were compared statistically. The research showed that the results of these 

two methods were highly correlated. Also, that there was a high correlation 

between the results of the 2/3 dataset as compared with the 1/3 dataset. As a 

result, the impact of the 53 factors causing underreporting was assed, and the 53 

factors were ranked.  

Hypothesis 4: The incidence of factors affecting underreporting of 

injuries and illnesses on capital projects can be identified.  

In order to test the hypothesis formulated in Chapter 7, a second 

questionnaire was developed. The selection criteria for the survey respondents 

were defined and aimed toward achieving the research objectives. Each expert 
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received two similar questionnaires and was asked to use the data of two 

completed projects to fill them out. Each respondent provided one questionnaire 

(Questionnaire A) with data from a project where he/she was confident that 

illnesses and injuries were recorded accurately. Each respondent also filled out 

another questionnaire (Questionnaire B) with data from a project where he/she 

was doubtful about the accuracy of reporting.  

Project data from 71 Questionnaires A and 51 Questionnaires B were 

collected and considered for the statistical analyses. All the data gathered were 

transformed to RIDIT scores. The author aimed to compare the results of the 

RIDIT scores from the factors obtained in Chapter 6 with the results of the RIDIT 

scores of the factors calculated from the data of both Questionnaires A and 

Questionnaires B.   

Next, the researcher hypothesized that the correlation between the scores 

of the factors affecting the underreporting of construction safety incidents 

assessed in Chapter 6 and the scores of Questionnaire A are statistically different 

from that between the scores of the factors affecting the underreporting of 

construction safety incidents assessed in Chapter 6 and the scores of 

Questionnaires B.  

Internal consistency and reliability tests for the datasets were verified. To 

compute the significance of the difference between two correlations from 
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independent samples, the RIDIT scores of the three datasets were converted to Z-

scores.  

The analysis results revealed that the correlation between the z-scores of 

factors affecting reporting and z-scores of Questionnaire A are statistically 

different from that between the same factors and z-scores of Questionnaire B. 

This analysis result supports the research hypothesis which states that the 

incidence of factors affecting underreporting of injuries and illnesses on capital 

projects can be identified. 

 

8.4 Research Contributions  
The primary contribution of this research was to study the underreporting 

of illnesses and injuries on capital projects. In many ways, this study confirms the 

lessons learned from previous research studies and expert opinions. This study 

ultimately creates an improved awareness and adds to the abilities of capital 

project companies and personnel to manage recordkeeping of construction safety 

incidents. Major contributions of this research include: 

1. Provided evidence about the presence of underreporting problems of illnesses 

and injuries within construction organizations. 

2. Revealed the key causes that contribute to the underreporting of illnesses and 

injuries on capital projects and grouped them into topic areas. 
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3. Identified and assessed the relative importance of 53 factors that have an 

influence on underreporting of illnesses and injuries on capital projects. 

4. Demonstrated that the occurrence of factors affecting underreporting is more 

frequent on projects where the project safety team was doubtful about the 

accuracy of reporting. 

 

8.5 Recommendations for Future Research  
1. This research studied the underreporting problems of illnesses and injuries on 

capital projects. Over-reporting of incidents still poses significant questions that 

warrant further research.  

The first recommendation is to conduct research gathering data and to capture 

issues related to over-reporting.  

2. The research scope was limited to the literature review and data gathered within 

the United States. Further research studying underreporting in other countries and 

comparing those findings with the United States is recommended.  

3. Another area of enhancement lies in considering the impact of project size, 

duration, location, type, contracting strategy, and labor agreements when studying 

the underreporting of illnesses and injuries on capital projects.   

4. To increase the practical impact of this research, continuous studies are 

recommended to model the relationship between an organization’s capability to 

manage factors causing underreporting and its construction safety performance.   
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5. The safety performance of capital projects relies solely on measuring observed 

incidents whereas unreported illnesses and injuries are unobserved events. Thus, 

further research is recommended to detect and control underreported incidents 

when safety performance is measured. 
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Appendices 

Appendix 4-1 The Number of Construction Safety Incidents Recorded 
Monthly on Each Site Location of Both Websites of Databases A and B in 
2010 and 2011 
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Appendix 4-1 The Number of Construction Safety Incidents Recorded 
Monthly on Each Site Location of Both Websites of Databases A and B in 
2010 and 2011 
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Appendix 4-1 The Number of Construction Safety Incidents Recorded 
Monthly on Each Site Location of Both Websites of Databases  A and B in 
2010 and 2011 
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Appendix 4-1 The Number of Construction Safety Incidents Recorded 
Monthly on Each Site Location of Both Websites of Databases A and B in 
2010 and 2011 
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Appendix 4-1 The Number of Construction Safety Incidents Recorded 
Monthly on Each Site Location of Both Websites of Databases A and B in 
2010 and 2011 
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Appendix 4-1 The Number of Construction Safety Incidents Recorded 
Monthly on Each Site Location of Both Websites of Databases A and B in 
2010 and 2011 
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Appendix 4-2 The Number of Construction Safety Incidents Recorded 
Monthly on Each Site Location of Both Websites of Databases A and B in 
2012  
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Appendix 4-2 The Number of Construction Safety Incidents Recorded 
Monthly on Each Site Location of Both Websites of Databases A and B in 
2012  
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Appendix 4-2 The Number of Construction Safety Incidents Recorded 
Monthly on Each Site Location of Both Websites of Databases A and B in 
2012  
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Appendix 5-1 Semi-structured Interview Form to Identify the Causes of 
Underreporting 

 

Main Questions Additional questions Clarifying Questions

1) Construction safety climate which
includes the elements listed below:

1. How did you learn about these 
causes? 

1.Can you expand a little on this? 

1. Can you tell me about the influence of
management value on underreporting? 

2. Why is this considered a cause of 
underreporting? 

2.Can you tell me anything else? 

2.    Can you tell me about the influence of the
company safety system on underreporting? 

3.Under what circumstances does the 
cause arise? 

3. Can you give me some examples?

3.  Can you tell me about the influence of the
supervision on underreporting?

4. What is the scope of the cause?

4.   Can you tell me about the influence of the
safety communication on underreporting?  

5.Which areas are most affected by the 
cause, when does it usually occur and 
what are the main negative effects?

5.   Can you tell me about the influence of the
safety training on underreporting?  

6.Have you noticed any changes in the 
situation over the past few years? 

6.    Can you tell me about the influence of
status of safety officers and safety committee
on underreporting?  

7.Which cause give rise to complaints?

7.   Can you tell me about the influence of data
management programs on underreporting?    

8.How do you explain the problem?

8.    Can you tell me about the influence of
incentive system programs on underreporting? 
   

Abstract                                                                                                                                                                
According to the U.S. Government Accountability Office in 2009 and other studies, workplace injuries and illnesses are
significantly underreported in the construction industry. As a result, research aims at studying underreporting of construction
safety incidents has been adopted. The objective of the research is to identify the factors causing underreporting of illnesses
and injuries on capital projects. 

I am Nadia Al-Aubaidy a PhD Candidate at The University of Texas at Austin. I am conducting my doctoral research on 
studying underreporting of construction safety incidents on capital project.
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Appendix 5-1 Semi-structured Interview Form to Identify the Causes of 
Underreporting 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(2) Environmental effects which include the 
units listed below:

1. Can you tell me about the influence of
governmental penalties and fines on
underreporting?
2. Can you tell me about the influence of
insurance on underreporting?
3. Can you tell me about the influence of fear
of litigation on underreporting?
4. Can you tell me about the influence of fear
of negative publicity exposure on
underreporting?
(3) Use of Technology 
Can you tell me about the influence of fear of
using technology  on underreporting?
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Appendix 5-2 Causes of Underreporting of Illnesses and Injuries on Capital 
Projects  

 

 

 

1 Productivity Bonus System 
2 Safety Bonus System
3 Schedule pressure 

4 Not emphasizing to the workers the importance of reporting safety 
incidents

5 Not providing adequate written materials emphasizing to the workers the 
importance of reporting 

6 Subcontracting 
7 Government penalties 
8 Insurance costs 
9 Fear of litigation

10 Fear of negative publicity exposure 
11 Construction industry program 
12 Organization's safety climate and culture 
13 Job insecurity and fear of job loss 
14 Improper diagnosis of incidents by workers 
15 Lack of training 

Causes of Underreporting of Illnesses and Injuries on Capital Projects 
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Appendix 5-2 Causes of Underreporting of Illnesses and Injuries on Capital 
Projects  

 

 

 

16 Lack of supervisor's enforcement 
17 Reporting system 
18 Lack of awareness of the company workers’ compensation program 
19  Absenteeism 
20 Illegal immigrants 
21 Language barriers
22 Personal and cultural barriers
23 Avoiding drug-tests 
24 Lack of allocated resources and desire to fully investigate incidents
25 Lack of intervention
26 Lack of communication 
27 Lack of computerized safety  management system 
28 Supervision
29 Pressure on health practitioners to provide insufficient medical treatment 
30 Not using technologies 
31 Lack of cooperation between companies and other agencies

Causes of Underreporting of Illnesses and Injuries on Capital Projects 
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Appendix 5-3 The 31 Causes of Underreporting Need to be Mapped to Topic  
Areas 
 
 

 

Project
Environmental 

Effect
Worker

Sub 
contractor

General 
Contractor

Owner

1 Productivity Bonus System 
2 Safety Bonus System
3 Schedule pressure 

4
Not emphasizing to the workers the 
importance of reporting safety 
incidents

5
Not providing adequate written 
materials emphasizing to the 
workers the importance of reporting 

6 Subcontracting 
7 Government penalties 
8 Insurance costs 
9 Fear of litigation

10 Fear of negative publicity exposure 
11 Construction industry program 

12
Organization's safety climate and 
culture 

13 Job insecurity and fear of job loss 

14
Improper diagnosis of incidents by 
workers 

15 Lack of training 

Causes of Underreporting of 
Illnesses and Injuries on Capital 

Projects 
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Appendix 5-3 The 31 Causes of Underreporting Need to be Mapped to Topic 
Areas 
 
 

 
 
 
 
 
 

Project
Environmental 

Effect
Worker

Sub 
contractor

General 
Contractor

Owner

16 Lack of supervisor's enforcement 
17 Reporting system 

18
Lack of awareness of the company 
workers’ compensation program 

19  Absenteeism 
20 Illegal immigrants 
21 Language barriers
22 Personal and cultural barriers
23 Avoiding drug-tests 

24
Lack of allocated resources and 
desire to fully investigate incidents

25 Lack of intervention
26 Lack of communication 

27 Lack of computerized safety  
management system 

28 Supervision

29
Pressure on health practitioners to 
provide insufficient medical 

30 Not using technologies 

31
Lack of cooperation between 
companies and other agencies

Causes of Underreporting of 
Illnesses and Injuries on Capital 

Projects 
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Appendix 6-1 Questionnaire 1  
Abstract:   

The University of Texas at Austin and the Construction Industry Institute 

are conducting research to study the underreporting of construction safety 

incidents.  According to the U.S. Government Accountability Office in 2009 and 

previous research, workplace injuries and illnesses are significantly under-

reported in the construction industry (Dong et al., 2005, Welch et al., 2007; 

CPWR, 2008). A research methodology was developed to identify and rank the 

importance of the factors impacting the reporting construction safety incidents. As 

a part of this study, we are conducting a survey, and your response would be 

appreciated.    

An Introduction to the Construction Industry Institute (CII)   The 

Construction Industry Institute, based at The University of Texas at Austin, is a 

consortium of more than 150 leading owner, engineering-contractor, and suppliers 

firms from both the public and private arenas. These organizations have joined 

together to enhance the business effectiveness and sustainability of the capital 

facility life cycle through CII research, related initiatives, and industry alliances. 

A learning organization with a wealth of knowledge and information, CII is 

unique in the engineering and construction industry.   

 Confidentiality Statement In regards to protecting the confidentiality of 

the respondents, the survey is being conducted by an academic representative on 
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the team. All information gathered as a part of this project will be treated in the 

strictest confidence and kept under conditions of security at The University of 

Texas at Austin. Specific individuals, jobs, and organizations will not be named in 

the project reports.   Benefits to Respondents the CII team deeply appreciates the 

time given by individuals for responding to the survey. Your response will help 

the team carry forward the research and contribute to the improvement of the 

capital projects industry. As a token of our appreciation, all respondents will 

receive the final research report at the end of the research project.    

We appreciate your participation in the survey, the survey takes about 15-

20 minutes.  

Thanks for your response and your time.     

Contact Information  

If you have any questions, please, feel free to contact:  

Nadia Abdulrehman Al-Aubaidy  

The University of Texas, PhD Candidate 

nadia_alaubaidy@utexas.edu 

Cell-Phone: 713-409-1815 

 

mailto:nadia_alaubaidy@utexas.edu


173 
 

Appendix 6-1 Questionnaire 1  

 

Q1    What is your current position? 

 

Q2    How many years of experience do you have in the construction industry? 

 

Q3 How many years of experience do you have in construction safety? 

 

Q4 In your current position, whom you were representing?  

 Owner (1) 

 General Contractor (2) 

 Sub-Contractor (3) 

 Other (4) ____________________ 

 

Note: Safety officers are any individuals who are in charge of construction 

safety such as safety managers, safety supervisors, superintendents, etc. 

 

 Email Address (Optional) (1) ____________________ 

 

The survey will remain active until March 13, 2014 
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Appendix 6-1 Questionnaire 1  

The Project Related Factors listed below may have influence on the 
underreporting of construction safety incidents. 

 No 
Effect  

Very 
Low  

Low  Medium  High  Very 
High  

 
Indicate the 

influence of a 
productivity 

bonus system 
on the 

underreporting? 
 
 
  

            

Indicate the 
influence of 
safety bonus 
systems on 

underreporting?  

            

 
 

Indicate the 
influence of 

schedule 
pressure on 

underreporting?  
 
 

            

Indicate 
the influence 

from not 
emphasizing to 
the workers the 
importance of 

reporting safety 
incidents on 

underreporting?  
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Indicate the 
influence of not 

providing 
adequate 
written 

materials; 
emphasizing to 
the workers the 
importance of 
reporting, on 

underreporting?  

            

 
 
 

Indicate 
the influence of 
subcontracting 

on the 
underreporting?  
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Appendix 6-1 Questionnaire 1  

The section below is related to the Environment Effects on the underreporting 
conditions of construction safety incidents. 

 No 
Effect  

Very 
Low  

Low  Medium  High  Very 
High  

Indicate the 
influence of 
government 
penalties and 
fines on the 

underreporting?  
 
 

            

Indicate the 
influence of 

insurance costs 
on the 

underreporting?  

            

 
 

Indicate the 
influence of 

fear of 
litigation on the 
underreporting?  

 
 

            

Indicate the 
influence of 

fear of negative 
publicity 

exposure on the 
underreporting?  

 

            

Indicate the 
influence of 

any 
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construction 
industry 

program in 
place which 

was designed 
to reward 

workers/safety 
officers for 
improved 

safety records, 
or punish 

employees for 
reporting their 

injuries on 
underreporting?  

 
 
 

Indicate the 
influence on 

underreporting 
of construction 

safety 
incidents by 
on-site safety 
officers not 

having a data-
collection 

device such as 
tablet and iPad 

and cell-
phones?  
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Appendix 6-1 Questionnaire 1  

The questions listed below are related to the Workers' Attitude Effects on the 
underreporting of construction safety incidents. 

 No 
Effect  

Very 
Low  

Low  Medium  High  Very 
High  

Indicate the 
influence of the 
organization’s 

safety climate and 
culture on 

underreporting?  
 
 

            

Indicate the 
influence of job 

insecurity and fear 
of job loss on the 
underreporting?  

 

            

Indicate the 
influence of 

improper diagnosis 
or causal 

attributions of 
incidents by 

workers on the 
underreporting?  

 

            

Indicate the 
influence of lack of 
training workers to 
report incidents on 
the underreporting?  

 

            

Indicate the 
influence from the 
lack of supervisor’s 
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enforcement on 
workers to report 
incidents on the 
underreporting?  

 
 

Indicate the 
influence of 

misguided safety 
incentive 

programs   available 
to the project 
workers on 

underreporting?  
 
 
 
 

            

Indicate the 
influence of 

onerous and/or lack 
of a reporting 

system available to 
and approachable 
by project workers 

on the 
underreporting?  

 
 

            

Indicate the 
influence of 

punitive reporting 
consequences to the 
project workers on 
the underreporting? 

 

            

Indicate the 
influence of lack of 

awareness of the 
company workers’ 
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compensation 
program and 

associated benefits 
and services for 

work-related 
injuries on the 

underreporting? 
 

Indicate the 
influence of 

company 
absenteeism plans 
that punish or even 

dismiss workers 
because of lost 

injuries or illness on 
the underreporting?  

 

            

Indicate the 
influence of illegal 
immigrants among 

workers on the 
underreporting?  

 

            

Indicate the 
influence of 

language barriers 
for non-native 
speakers on the 
underreporting?  

 
 

            

Indicate the 
influence of 

personal cultural 
barriers on the 

underreporting?  
 

            

Indicate the             
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influence of 
avoiding drug-tests 
by workers (if they 
do not report safety 

incidents) on the 
underreporting?  
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Appendix 6-1 Questionnaire 1  

The questions below are related to the Sub-Contractor's Safety Management 
System Effects on the under-reporting conditions of construction safety incidents. 

 No 
Effect  

Very 
Low  

Low  Medium  High  Very 
High  

Indicate the 
influence caused 

by the lack of 
sub-contractor’s 

allocated 
resources and 
desire to fully 

investigate 
incidents on 

underreporting?  
 

            

Indicate the 
influence of lack 
of sub-contractor 
intervention on 

the 
underreporting?  

 

            

Indicate the 
influence from the 

lack 
communication 

between the sub-
contractor and 

work crews on the 
underreporting?  

 

            

Indicate the 
influence from the 
lack of training of 
sub-contractor’s 
safety officers on 
underreporting?  
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Indicate the 

influence of lack 
of automated 
safety data 

management  
managing sub-

contractor’s safety 
and is accessible 
by its workers on 

the 
underreporting? 

 

            

Indicate the 
influence of lack 
of a procedure 

that allows safety 
officers on-site to 
report incidents 

to the sub-
contractor’s office 

on 
underreporting?  

 
 

            

Indicate 
the influence of 

lack of an 
automated safety 
data management 

system that 
connects directly 
the safety officers 
on-site with the 

sub-
contractor’s safety 
management web-

page on 
underreporting?  
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Indicate the 
influence of 

restrictions in 
safety data 

management 
programs 

regarding what 
must be entered at 
the time a record 

is open on 
underreporting?  

 
 

            

Indicate the 
effects from the 

lack of an 
automatic 

connection of the 
safety data 

management 
systems between 

the sub-
contractors with 

the general 
contractor on the 
underreporting?  

 
 

            

Indicate the 
influence of the 
absence of the 

sub-contractor’s 
safety officers on-

site on 
underreporting?  

 

            

Indicate the 
influence of sub-

contractor’s 
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pressure on health 
practitioners to 

provide 
insufficient 

medical treatment 
that negates the 

need to record an 
incident on the 
underreporting?  
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Appendix 6-1 Questionnaire 1  

The questions listed below are related to the General Contractor's Safety 
Management System Effects on the under-reporting conditions of construction 
safety incidents. 

 No 
Effect  

Very 
Low  

Low  Medium  High  Very 
High  

Indicate the 
influence from the 

lack of general 
contractor’s 

allocated 
resources and 
desire to fully 

investigate 
incidents on the 
underreporting?  

 

            

Indicate the 
influence of lack 

of general 
contractor 

intervention on the 
underreporting?  

 

            

Indicate the 
influence of lack 
communication 
between general 

contractor and his 
sub-contractor on 

the 
underreporting?  

 

            

Indicate the 
influence of lack 
communication 
between general 

contractor and his 
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owner on the 
underreporting?  

 
 

Indicate the 
influence of lack 

of training of 
general 

contractor’s safety 
officers on the 

underreporting?  
 
 

            

Indicate the 
influence of lack 

of a procedure that 
allows the sub-
contractor to 

report incidents to 
his general 

contractor on the 
underreporting?  

 
 

            

Indicate the 
influence of lack 

of automated 
safety data 

management 
system that 
connects the 

general contractor 
with the sub-

contractor on the 
underreporting?  

 

            

Indicate the 
influence of lack 

of automated 
safety data 
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management 
system that 
connects the 

general contractor 
with the owner on 

the 
underreporting?  

Indicate the 
influence of the 

lack of automated 
safety data 

management web-
page (such as 

Share-Point) that 
manages 

company’s 
construction safety 
and is accessible 
by its workers on 

the 
underreporting?  

 
 

            

Indicate the 
influence of the 

absence of general 
contractor’s safety 
officers on-site on 
underreporting?  
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Appendix 6-1 Questionnaire 1  

The questions listed below are related to the Owner's Safety Management 
System Effects on the underreporting conditions of construction safety incidents. 

 No 
Effect  

Very 
Low  

Low  Medium  High  Very 
High  

Indicate the 
influence from 

the lack of 
owner’s allocated 

resources and 
desire to fully 

investigate 
incidents on the 
underreporting?  

 

            

Indicate the 
influence of lack 

of owner 
intervention on 

the 
underreporting?  

 

            

Indicate the 
influence of lack 

of training of 
owner’s safety 
officers on the 

underreporting?  
 

            

Indicate the 
influence of lack 

of automated 
safety data 

management web-
page that 

manages owner’s 
construction 
safety and is 
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accessible by its 
workers on the 
underreporting?  

Indicate the 
influence of 
absence of 

owner’s safety 
officers on-site on 

the 
underreporting?  

 
 

            

Indicate the 
influence from 

the lack of 
cooperation 
between the 

owner and other 
agencies (e.g., 
BLS, OSHA, 

NIOSH, etc.) on 
the 

underreporting?  
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Appendix 6-2 Cronbach’s Alpa of 53 Factors Causing Imperfect-Reporting 
of Construction Safety Incidents 
Item-Total Statistics 

 
Scale Mean if 
Item Deleted 

Scale Variance if 
Item Deleted 

Corrected Item-
Total Correlation 

Cronbach's Alpha 
if Item Deleted 

F1 184.68 1927.245 .300 .964 

F7 184.86 1926.848 .331 .964 

F2 184.57 1919.221 .393 .963 

F3 184.73 1931.566 .282 .964 

F4 184.37 1934.931 .291 .964 

F5 184.35 1944.504 .170 .964 

F6 184.58 1927.035 .361 .964 

F8 184.35 1915.690 .407 .963 

F9 184.81 1915.760 .443 .963 

F10 184.37 1925.880 .347 .964 

F11 184.04 1903.591 .512 .963 

F12 185.61 1910.345 .501 .963 

F13 183.37 1890.865 .594 .963 

F14 183.73 1893.684 .618 .963 

F15 184.52 1894.133 .651 .963 

F16 183.98 1894.230 .646 .963 

F17 183.53 1894.606 .646 .963 

F18 183.76 1899.842 .569 .963 
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F19 184.11 1891.849 .698 .962 

F20 183.90 1901.265 .498 .963 

F21 184.96 1914.012 .475 .963 

F22 184.65 1886.452 .585 .963 

F23 184.40 1877.952 .567 .963 

F24 184.31 1884.925 .581 .963 

F25 184.10 1899.010 .547 .963 

F26 183.97 1910.236 .469 .963 

F27 184.07 1894.733 .644 .963 

F28 184.15 1900.576 .624 .963 

F29 184.18 1899.282 .642 .963 

F30 184.18 1892.124 .706 .962 

F31 185.35 1903.230 .563 .963 

F32 184.74 1885.444 .690 .962 

F33 185.29 1899.104 .577 .963 

F34 185.05 1888.313 .634 .963 

F35 185.17 1895.708 .608 .963 

F36 183.86 1885.795 .670 .962 

F37 184.79 1888.377 .615 .963 

F38 184.54 1877.237 .745 .962 

F39 184.37 1873.801 .774 .962 

F40 184.06 1884.424 .726 .962 
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F41 184.44 1876.749 .729 .962 

F42 184.67 1885.208 .665 .962 

F43 184.52 1873.593 .781 .962 

F44 185.36 1896.469 .610 .963 

F45 185.46 1905.237 .549 .963 

F46 185.42 1901.916 .566 .963 

F47 184.22 1884.828 .631 .963 

F48 184.40 1873.965 .706 .962 

     

F49 184.28 1873.664 .699 .962 

F50 184.56 1869.459 .729 .962 

F51 185.44 1894.393 .626 .963 

F52 184.34 1882.134 .590 .963 

F53 184.88 1888.591 .595 .963 
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Appendix 6-3 Rank of the (2/3) Dataset of Factors Causing Underreporting 
of construction safety incidents using the RII method 

 

 

 

 
 

Factors RII Rank
F17 0.778 1
F13 0.776 2
F18 0.730 3
F14 0.717 4
F20 0.709 5
F36 0.706 6
F11 0.703 7
F26 0.699 8
F16 0.690 9
F19 0.686 10
F27 0.683 11
F40 0.680 12
F25 0.672 13
F30 0.662 14
F28 0.660 15
F29 0.660 16
F24 0.650 17
F47 0.645 18
F10 0.642 19
F52 0.641 20
F49 0.637 21
F8 0.634 22
F48 0.632 23
F39 0.632 23
F41 0.631 24
F5 0.626 25

Factors RII Rank
F23 0.624 26
F4 0.616 27
F43 0.609 28
F50 0.608 29
F38 0.598 30
F15 0.595 31
F2 0.588 32
F6 0.582 33
F32 0.582 33
F42 0.578 34
F22 0.574 34
F9 0.560 35
F3 0.552 36
F37 0.551 37
F53 0.547 38
F7 0.544 39
F21 0.531 40
F34 0.518 41
F1 0.513 42
F35 0.493 43
F33 0.477 44
F31 0.472 45
F44 0.459 46
F46 0.451 47
F51 0.448 48
F45 0.441 49
F12 0.415 50
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Appendix 6-4 Rank of the (1/3) Dataset of Factors Causing Underreporting 
of Construction Safety Incidents Using the RII Method 

 

 

 

 

Factors RII Rank
F13 0.78758 1
F14 0.72222 2
F17 0.70261 3
F18 0.68301 4
F36 0.68301 4
F20 0.65686 5
F16 0.65359 6
F26 0.63725 7
F40 0.63399 8
F25 0.63072 9
F28 0.62745 10
F27 0.62418 11
F47 0.62418 11
F29 0.61111 12
F4 0.60784 13
F30 0.60784 13
F49 0.60784 13
F5 0.59804 14
F11 0.59804 14
F19 0.59477 15
F8 0.57843 16
F23 0.57516 17
F6 0.57190 18
F15 0.57190 18
F39 0.57190 18
F52 0.57190 18
F24 0.56863 19
F2 0.56209 20

Factors RII Rank
F38 0.55882 21
F48 0.55882 21
F1 0.55229 22
F3 0.55229 22
F10 0.55229 22
F22 0.54902 23
F43 0.54575 24
F41 0.53922 25
F50 0.52941 26
F42 0.52941 26
F37 0.52614 27
F7 0.50654 28
F9 0.49673 29
F32 0.49020 30
F53 0.48693 31
F21 0.48039 32
F34 0.46078 33
F35 0.45098 34
F44 0.42484 35
F33 0.42157 36
F45 0.41176 37
F46 0.41176 37
F51 0.40850 38
F31 0.40196 39
F12 0.38889 40
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Appendix 6-5 Rank of the (2/3) Dataset of Factors Causing Underreporting 
of Construction Safety Incidents Using the RIDIT Score   Method   

 

 

Factors RIDIT Rank
F17 0.69444444 1
F13 0.69281046 2
F18 0.64705882 3
F14 0.63398693 4
F20 0.62581699 5
F36 0.62254902 6
F11 0.61928105 7
F26 0.61601307 8
F16 0.60620915 9
F19 0.60294118 10
F27 0.5996732 11
F40 0.59640523 12
F25 0.58823529 13
F30 0.57843137 14
F28 0.57679739 15
F29 0.57679739 15
F24 0.56699346 16
F47 0.5620915 17
F10 0.55882353 18
F52 0.55718954 19
F49 0.55392157 20
F8 0.55065359 21
F39 0.54901961 22
F48 0.54901961 22
F41 0.54738562 23
F5 0.54248366 24

F23 0.54084967 25

Factors RIDIT Rank
F4 0.53267974 26

F43 0.52614379 27
F50 0.5245098 28
F38 0.51470588 29
F15 0.51143791 30
F2 0.50490196 31
F6 0.49836601 32
F32 0.49836601 32
F42 0.49509804 33
F22 0.49019608 34
F1 0.48202614 35
F9 0.47712418 36
F3 0.46895425 37
F37 0.46732026 38
F53 0.46405229 39
F7 0.46078431 40
F21 0.44771242 41
F34 0.43464052 42
F35 0.41013072 43
F33 0.39379085 44
F31 0.38888889 45
F44 0.37581699 46
F46 0.36764706 47
F51 0.36437908 48
F45 0.35784314 49
F12 0.33169935 50
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Appendix 6-6 Rank of the (1/3) Dataset of Factors Causing Underreporting  
of Construction Safety Incidents Using  Method 

 

 

 

 

Factors RIDIT Rank
F13 0.704248366 1
F14 0.638888889 2
F17 0.619281046 3
F18 0.599673203 4
F36 0.599673203 4
F20 0.573529412 5
F16 0.570261438 6
F26 0.553921569 7
F40 0.550653595 8
F25 0.547385621 9
F28 0.544117647 10
F27 0.540849673 11
F47 0.540849673 11
F29 0.527777778 12
F4 0.524509804 13

F30 0.524509804 13
F49 0.524509804 13
F5 0.514705882 14

F11 0.514705882 14
F19 0.511437908 15
F8 0.495098039 16

F23 0.491830065 17
F6 0.488562092 18

F15 0.488562092 18
F39 0.488562092 18
F52 0.488562092 18
F24 0.485294118 19

Factors RIDIT Rank
F2 0.478758170 20

F38 0.475490196 21
F48 0.475490196 21
F1 0.468954248 22
F3 0.468954248 22

F10 0.468954248 22
F22 0.465686275 23
F43 0.462418301 24
F41 0.455882353 25
F42 0.446078431 26
F50 0.446078431 26
F37 0.442810458 27
F7 0.423202614 28
F9 0.413398693 29

F32 0.406862745 30
F53 0.403594771 31
F21 0.397058824 32
F34 0.377450980 33
F35 0.367647059 34
F44 0.341503268 35
F33 0.338235294 36
F45 0.328431373 37
F46 0.328431373 37
F51 0.325163399 38
F31 0.318627451 39
F12 0.305555556 40
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Appendix 7-1 Survey 2 Questionnaire A 
 

Dear Safety Manager: 

The University of Texas at Austin and the Construction Industry Institute 

are conducting research to study the underreporting of construction safety 

incidents. The factors affecting underreporting of construction safety incidents 

and the relative importance of those factors have already been identified in this 

study. The next phase is to demonstrate that the incidence of these factors on 

capital projects can be recognized. 

  

All information gathered as a part of this project will be treated in the 

strictest confidence. Specific individuals, jobs, and organizations will not be 

named in the project reports. Please note that I am working on my doctoral degree 

and the results of this research and initiative will be used in my dissertation.  

  

We deeply appreciate the time given by individuals for responding to this 

survey. Your response will help carry forward the research and contribute to the 

improvement of the capital projects industry. As a token of our appreciation, all 

respondents will receive the final research report at the end of the study. 
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This survey includes two questionnaires and requires only 15-20 minutes 

to complete. Participants will need to answer the questionnaire with information 

related to two completed projects: 

1. Questionnaire A: A project that you are HIGHLY confident that the project is 

reporting safety accurately (regardless if the safety performance is good or bad) 

 

2. Questionnaire B:  A project that you are rather DOUBTFUL (or much less 

confident) that the project is reporting safety incidents accurately (again 

regardless if the safety performance is good or bad) 

  

My contact information is listed below. Please feel free to contact me if you 

should have any additional questions or comments. 

Kind regards, 

Nadia Abdulrehman Al-Aubaidy  

The University of Texas, PhD Candidate 

nadia_alaubaidy@utexas.edu 

Cell-Phone: 713-409-1815 

  

 

 

 

mailto:nadia_alaubaidy@utexas.edu
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Appendix 7-1 Survey 2 Questionnaire A 

To compare the results of Questionnaire A with the results of Questionnaire B, 
please, use the same nick name when you respond to both Questionnaires A and 
B. 

What is your nick name?  ____________________ 

What is your current position? 

How many years of experience do you have in the construction industry? 

How many years of experience do you have in construction safety? 

In your current position, whom you were representing?  

 Owner  
 General Contractor  
 Sub-Contractor  
 Other ____________________ 
 

Please, provide us with an email address (Optional) in order to send you   the final 
research report at the end of the research project.       

 Email Address (Optional) (1) ____________________ 
The survey will remain active until July 31, 2014  

Contact Information: 

Nadia Abdulrehman Al-Aubaidy  

The University of Texas, PhD Candidate 

nadia_alaubaidy@utexas.edu 

Cell-Phone: 713-409-1815 

 

 

mailto:nadia_alaubaidy@utexas.edu


201 
 

Appendix 7-1 Survey 2 Questionnaire A 

The sector of the project used to answer this survey (Project A) 

 Private  
 Public  
 

Which of the following that best describes the industry group for this project 
(Project A)? 

 Heavy industrial   
 Light industrial  
 Building  
 Infrastructure  
 

From the list below, please select the category that best describes the primary 
nature of this project (Project A). 

 Grass Roots, Greenfield 
 Brownfield (co-locate)  
 Modernization, Renovation, Upgrade  
 Addition, Expansion  
 

Project Delivery Method (Project A) 

 Design-Bid-Build  
 Design-Build or (EPC)  
 EPCM  
 CM at Risk  
 

Project Location (Project A) 

 Overseas (1) 
 Domestic (2) 
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Project Size (Project A) 

 Less than $ 5 million  
 Between $ 5 million and $ 100 million  
 More than $ 100 mil
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Appendix 7-1 Survey 2 Questionnaire A 
      Project Related Factors  

 Never   Almost 
never  

Occasionally/Sometimes   Almost 
every 
time   

Every 
time  

1. Project A had a 
productivity bonus 

system   
 

          

2. Project A had a 
safety bonus systems   

 
          

3. Project A had 
schedule pressure   

 
          

4. Lack of 
emphasizing to the 

workers the 
importance of 

reporting safety 
incidents in Project A  

 

          

5. Lack of providing 
adequate written 

materials emphasizing 
to the workers the 

importance of 
reporting  

 

          

6. Project A had 
subcontractors            
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Appendix 7-1 Survey 2 Questionnaire A                                                
Environment Effects 

` Never   Almost 
never   

Occasionally/Sometimes  Almost 
every 
time    

Every 
time  

 
 

7. The Project A 
team 

experienced fear 
of government 
penalties and 

fines    
 

          

8. The Project A 
team 

experienced fear 
of insurance 

costs   
 

          

9. The Project A 
team 

experienced fear 
of litigation   

 

          

10. The Project 
A team 

experienced fear 
of publicity 

exposure  
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11. Project A 
had a 

construction 
industry 

program in 
place which was 

designed to 
reward 

workers/safety 
officers for 

improved safety 
records, or 

punish 
employees for 
reporting their 

injuries  
 

          

12. Lack of 
providing on-

site safety 
officers with 

data-collection 
devices such as 
tablet and iPad 
and cell-phones  
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Appendix 7-1 Survey 2 Questionnaire A                                                      
Workers' Attitude Effects 

 Never   Almost 
never   

Occasionally/Sometimes    Almost 
every 
time   

Every 
Time   

13. The Project A 
safety climate and 

culture  discouraged 
reporting of 

incidents  
 

          

14. The Project A 
workers 

experienced job 
insecurity and fear 

of job loss   
 

          

15. Project A 
experienced 

improper diagnosis 
or causal 

attributions of 
incidents by 

workers   
 

          

16. Project A 
experienced lack of 
training workers to 

report incidents   
 

          

17. Project A 
experienced lack of 

supervisor’s 
enforcement on 

workers to report 
incidents   
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18. Project A had 
misguided safety 

incentive 
programs  available 

to the project 
workers   

 

          

19. Project A 
experienced an 

onerous and/or lack 
of a reporting 

system available to 
and approachable 
by project workers   

 

          

20. Project A 
experienced 

punitive reporting 
consequences to the 

project workers   
 

          

21. Project A 
experienced lack of 

awareness of the 
company workers’ 

compensation 
program and 

associated benefits 
and services for 

work-related 
injuries   

 

          

22. Project A 
had absenteeism 

plans that punish or 
even dismiss 

workers because of 
lost injuries or 

illness   
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23. Project A 
experienced Illegal 
immigrants among 

workers   
 

          

24. Project A 
experienced 

language barriers 
for non-native 

speakers   
 

          

25. Project A 
experienced 

personal cultural 
barriers   

 

          

26. Project A 
experienced 

avoiding drug-tests 
by workers  
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Appendix 7-1 Survey 2 Questionnaire A                                                             
Sub-Contractor's Safety Management System Effects 

 Never   Almost 
never   

Occasionally/Sometimes   Almost 
every 
time   

Every 
time  

27. Project A 
experienced lack of 

sub-contractor’s 
allocated resources 
and desire to fully 

investigate 
incidents   

 

          

28. Project A 
experienced lack of 

sub-contractor 
intervention   

 

          

29. Project A 
experienced lack 
communication 

between the sub-
contractor and 

work crews   
 

          

30. Project A 
experienced lack of 

training of sub-
contractor’s safety 

officers 
on reporting  

          

31. Project A 
experienced lack of 

automated safety 
data management 
web-page (such as 
Share-Point) that 

manages sub-
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contractor’s safety 
and is accessible by 

its workers   
 

32. Project A 
experienced lack of 

a procedure 
that allows safety 
officers on-site to 
report incidents 

to the sub-
contractor’s office   

 

          

33. Project A lack 
of an automated 

safety data 
management 
system that 

connects directly 
the safety officers 
on-site with the 

sub-
contractor’s safety 
management web-

page 
 

          

34. Project A 
experienced 

restrictions in 
safety data 

management 
programs regarding 

what must be 
entered at the time 

a record is open   
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35. Project A 
experienced lack of 

an automatic 
connection of the 

safety data 
management 

systems between 
the sub-contractors 

with the general 
contractor  

 

          

36. Project A 
experienced the 

absence of the sub-
contractor’s safety 

officers on-site  
 

          

37. Project A 
experienced sub-

contractor’s 
pressure on health 

practitioners to 
provide insufficient 
medical treatment 
that negates the 

need to record an 
incident   
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Appendix 7-1 Survey 2 Questionnaire A                                                         
General Contractor's Safety Management System Effects 

 Never   Almost 
never   

Occasionally/Sometimes   Almost 
every 
time  

Every 
time  

38. Project A 
experienced lack 

of general 
contractor’s 

allocated 
resources and 
desire to fully 

investigate 
incidents  

 

          

39. Project A 
experienced lack 

of general 
contractor 

intervention  
 

          

40. Project A 
experienced lack 
communication 
between general 

contractor and his 
sub-contractor   

 

          

41. Project A 
experienced lack 
communication 
between general 

contractor and his 
owner   
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42. Project A 
experienced lack 

of training of 
general 

contractor’s safety 
officers on 
reporting of 

construction safety 
incidents  

 

          

43. Project A 
experienced lack 

of a procedure that 
allows the sub-
contractor to 

report incidents to 
his general 
contractor  

 

          

44. Project A 
experienced lack 

of automated 
safety data 

management 
system that 
connects the 

general contractor 
with the sub-

contractor   
 

          

45. Project A 
experienced lack 

of automated 
safety data 

management 
system that 
connects the 

general contractor 
with the owner   
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46. Project A 
experienced lack 

of automated 
safety data 

management web-
page (such as 

Share-Point) that 
manages 

company’s 
construction safety 
and is accessible 
by its workers   

 

          

47. Project A 
experienced 

absence of general 
contractor’s safety 

officers on-site   
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Appendix 7-1 Survey 2 Questionnaire A                                                        
Owner's Safety Management System Effects 

 Never   Almost 
never   

Occasionally/Sometimes   Almost 
every 
time   

Every 
time  

48. Project A 
experienced lack 

of owner’s 
allocated 

resources and 
desire to fully 

investigate 
incidents   

 

          

49. Project A 
experienced lack 

of owner 
intervention   

 

          

50. Project A 
experienced lack 

of training of 
owner’s safety 
officers on the 

reporting of 
construction 

safety incidents  
 

          

51. Project A 
experienced lack 

of automated 
safety data 

management web-
page that 

manages owner’s 
construction 
safety and is 

accessible by its 
workers   
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52. Project A 
experienced 
absence of 

owner’s safety 
officers on-site   

 

          

53. Project A 
experienced lack 
of cooperation 
between the 

owner and other 
agencies (e.g., 
BLS, OSHA, 
NIOSH, etc)   
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Appendix 7-1 Survey 2 Questionnaire B 
 

Project B Questionnaire: A project that you are rather DOUBTFUL (or 

much less confident) that the project is reporting safety incidents accurately 

(again regardless if the safety performance is good or bad).  

                       

To compare the results of Questionnaire A with the results of Project 

Questionnaire B, please, use the same nick name when you respond to both A and 

B questionnaires. 

 What is your nick name? (1) ____________________ 

 Please, provide us with an email address (Optional) in order to send you the final 

research report at the end of the research project. 

 Email Address (Optional)  (1) ____________________ 

 

The survey will remain active until July 31, 2014  

Contact Information: 

Nadia Abdulrehman Al-Aubaidy  

The University of Texas, PhD Candidate 

nadia_alaubaidy@utexas.edu 

Cell-Phone: 713-409-1815 

 

mailto:nadia_alaubaidy@utexas.edu
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The sector of the project used to answer this survey (Project B). 

 Private  
 Public  
 

Which of the following that best describes the industry group for this project 
(Project B). 

 Heavy industrial   
 Light industrial  
 Building  
 Infrastructure  
 

From the list below, please select the category that best describes the primary 
nature of this project (Project B). 

 Grass Roots, Greenfield  
 Brownfield (co-locate)  
 Modernization, Renovation, Upgrade  
 Addition, Expansion  
 

Q36 Project Delivery Method (Project B) 

 Design-Bid-Build  
 Design-Build or (EPC)  
 EPCM  
 CM at Risk ( 
 

Q37 Project Location (Project B) 

 Overseas  
 Domestic  
 



219 
 

Project Size (Project B) 

 Less than $ 5 million  
 Between $ 5 million and $ 100 million  
 More than $ 100 million  
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Appendix 7-1 Survey 2 Questionnaire B 

Project Related Factors  

 Never   Almost 
never   

Occasionally/Sometimes   Almost 
every 
time   

Every 
time  

1. Project B had a 
productivity bonus 

system   
 

          

2. Project B had a 
safety bonus systems   

 
          

3. Project B had 
schedule pressure   

 
          

4. Lack of 
emphasizing to the 

workers the 
importance of 

reporting safety 
incidents  in Project B 

 

          

5. Lack of providing 
adequate written 

materials emphasizing 
to the workers the 

importance of 
reporting of 

construction safety 
incidents  

 

          

6. Project B had 
subcontractors            
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Appendix 7.1 Survey 2 Questionnaire B  

Environment Effects  

 Never   Almost 
never   

Occasionally/Sometimes  Almost 
every 
time   

Every 
time  

7. The Project B 
team 

experienced fear 
of government 
penalties and 

fines    
 

          

8. The Project B 
team 

experienced fear 
of insurance 

costs   
 

          

9. The Project B 
team 

experienced fear 
of litigation   

 

          

10. The 
Project B team 

experienced fear 
of publicity 

exposure  
 

          

11. Project B 
had a 

construction 
industry 

program in 
place which was 

designed to 
reward 

workers/safety 
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officers for 
improved safety 

records, or 
punish 

employees for 
reporting their 

injuries  
 

12. Lack of 
providing on-

site  safety 
officers with 

data-collection 
devices such as 
tablet and iPad 
and cell-phones  
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Appendix 7.1 Survey 2 Questionnaire B  

Workers' Attitude Effects 

 Never Almost 
never  

Occasionally/Sometimes    Almost 
every 
time   

Every 
Time   

13. The Project B 
safety climate and 

culture  discouraged 
reporting of 

incidents  
 

          

14. The Project B 
workers 

experienced job 
insecurity and fear 

of job loss   
 

          

15. Project B 
experienced 

improper diagnosis 
or causal 

attributions of 
incidents by 

workers   
 

          

16. Project B 
experienced lack of 
training workers to 

report incidents   
 

          

17. Project B 
experienced lack of 

supervisor’s 
enforcement on 

workers to report 
incidents   
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18. Project B had 
misguided safety 

incentive 
programs  available 

to the project 
workers   

 

          

19. Project B 
experienced 

onerous and/or lack 
of a reporting 

system available to 
and approachable 
by project workers   

 

          

20. Project B 
experienced 

punitive reporting 
consequences to the 

project workers   
 

          

21. Project B 
experienced lack of 

awareness of the 
company workers’ 

compensation 
program and 

associated benefits 
and services for 

work-related 
injuries   

 

          

22. Project B 
had absenteeism 

plans that punish or 
even dismiss 

workers because of 
lost injuries or 

illness   
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23. Project B 
experienced Illegal 
immigrants among 

workers   
 

          

24. Project B 
experienced 

language barriers 
for non-native 

speakers   
 

          

25. Project B 
experienced 

personal cultural 
barriers   

 

          

26. Project B 
experienced 

avoiding drug-tests 
by workers   
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Appendix 7.1 Survey 2 Questionnaire B  

Sub-Contractor's Safety Management System Effects 

 Never   Almost 
never   

Occasionally/Sometimes   Almost 
every 
time   

Every 
time  

27. Project B 
experienced lack of 

sub-contractor’s 
allocated resources 
and desire to fully 

investigate 
incidents   

 

          

28. Project B 
experienced lack of 

sub-contractor 
intervention   

 

          

29. Project B 
experienced lack 
communication 

between the sub-
contractor and 

work crews   
 

          

30. Project B 
experienced lack of 

training of sub-
contractor’s safety 

officers 
on reporting of 

construction safety 
incidents  

 

          

31. Project B 
experienced lack of 

automated data 
management 
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managing safety 
and is accessible by 

its workers  
32. Project B 

experienced lack of 
a procedure 

that allows safety 
officers on-site to 
report incidents 

to the sub-
contractor’s office   

 

          

33. Project B lack 
of an automated 

safety data 
management 
system that 

connects directly 
the safety officers 
on-site with the 

sub-
contractor’s safety 
management web-

page    
 

          

34. Project B 
experienced 

restrictions in 
safety data 

management 
programs regarding 

what must be 
entered at the time 

a record is open   
 

          

35. Project B 
experienced lack of 

an automatic 
connection of the 

safety data 
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management 
systems between 

the sub-contractors 
with the general 

contractor  
 

36. Project B 
experienced the 

absence of the sub-
contractor’s safety 

officers on-site  
 

          

37. Project B 
experienced sub-

contractor’s 
pressure on health 

practitioners to 
provide insufficient 
medical treatment 
that negates the 

need to record an 
incident   
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Appendix 7.1 Survey 2 Questionnaire B  

General Contractor's Safety Management System Effects 

 Never   Almost 
never   

Occasionally/Sometimes   Almost 
every 
time  

Every 
time  

38. Project B 
experienced lack 

of general 
contractor’s 

allocated 
resources and 
desire to fully 

investigate 
incidents  

 

          

39. Project B 
experienced lack 

of general 
contractor 

intervention  
 

          

40. Project B 
experienced lack 
communication 
between general 

contractor and his 
sub-contractor   

 

          

41. Project B 
experienced lack 
communication 
between general 

contractor and his 
owner   
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42. Project B 
experienced lack 

of training of 
general 

contractor’s safety 
officers on 
reporting of 

construction safety 
incidents  

 

          

43. Project B 
experienced lack 

of a procedure that 
allows the sub-
contractor to 

report incidents to 
his general 
contractor  

 

          

44. Project B 
experienced lack 

of automated 
safety data 

management 
system that 
connects the 

general contractor 
with the sub-

contractor   
 

          

45. Project B 
experienced lack 

of automated 
safety data 

management 
system that 
connects the 

general contractor 
with the owner  
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46. Project B 
experienced lack 

of automated 
safety data 

management web-
page (such as 

Share-Point) that 
manages 

company’s 
construction safety 
and is accessible 
by its workers   

 

          

47. Project B 
experienced 

absence of general 
contractor’s safety 

officers on-site   
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Appendix 7.1 Survey 2 Questionnaire B  

Owner's Safety Management System Effects 

 Never   Almost 
never   

Occasionally/Sometimes   Almost 
every 
time   

Every 
time  

48. Project B 
experienced lack 

of owner’s 
allocated 

resources and 
desire to fully 

investigate 
incidents   

 

          

49. Project B 
experienced lack 

of owner 
intervention   

 

          

50. Project B 
experienced lack 

of training of 
owner’s safety 
officers on the 

reporting of 
construction 

safety incidents  
 

          

51. Project B 
experienced lack 

of automated 
safety data 

management  that 
manages owner’s 

construction 
safety and is 

accessible by its 
workers   
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52. Project B 
experienced 
absence of 

owner’s safety 
officers on-site   

 

          

53. Project B 
experienced lack 
of cooperation 

between the 
owner and other 
agencies (e.g., 
BLS, OSHA, 

NIOSH, etc.)  (6) 
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Appendix 7-2 RIDIT Scores of Survey 1 and Survey 2  

 

 

Factors Project A RIDIT Survey 1 RIDIT Project B RIDIT 
F1 0.269014085 0.482026144 0.319607843
F2 0.28028169 0.504901961 0.354901961
F3 0.685915493 0.468954248 0.758823529
F4 0.325352113 0.532679739 0.543627451
F5 0.297183099 0.54248366 0.401960784
F6 0.195774648 0.498366013 0.750980392
F7 0.330985915 0.460784314 0.405882353
F8 0.3 0.550653595 0.539019608
F9 0.330985915 0.477124183 0.394117647
F10 0.364788732 0.558823529 0.533333333
F11 0.215492958 0.619281046 0.587843137
F12 0.31971831 0.331699346 0.315686275
F13 0.187323944 0.692810458 0.657254902
F14 0.297183099 0.633986928 0.648235294
F15 0.291549296 0.511437908 0.492156863
F16 0.215492958 0.60620915 0.625490196
F17 0.283098592 0.694444444 0.547058824
F18 0.184507042 0.647058824 0.629215686
F19 0.195774648 0.602941176 0.607843137
F20 0.191549296 0.625816993 0.586127451
F21 0.269014085 0.447712418 0.441176471
F22 0.15915493 0.490196078 0.315686275
F23 0.184507042 0.540849673 0.542745098
F24 0.328169014 0.566993464 0.433333333
F25 0.314084507 0.588235294 0.456862745
F26 0.218309859 0.616013072 0.582352941
F27 0.336619718 0.599673203 0.519607843
F28 0.342253521 0.576797386 0.539215686
F29 0.342253521 0.576797386 0.531372549
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Appendix 7-2 RIDIT Scores of Survey 1 and Survey 2  

 

Factors Project A RIDIT Survey 1 RIDIT Project B RIDIT 
F30 0.297183099 0.578431373 0.492156863
F31 0.378873239 0.388888889 0.67254902
F32 0.226760563 0.498366013 0.445098039
F33 0.412676056 0.39379085 0.692156863
F34 0.322535211 0.434640523 0.535294118
F35 0.404225352 0.410130719 0.688235294
F36 0.391549296 0.62254902 0.574509804
F37 0.215492958 0.467320261 0.509803922
F38 0.24084507 0.514705882 0.429411765
F39 0.238028169 0.549019608 0.488235294
F40 0.294366197 0.596405229 0.456862745
F41 0.291549296 0.547385621 0.474117647
F42 0.221126761 0.495098039 0.374509804
F43 0.283098592 0.526143791 0.566666667
F44 0.333802817 0.375816993 0.649019608
F45 0.33943662 0.357843137 0.649019608
F46 0.370422535 0.367647059 0.637254902
F47 0.263380282 0.562091503 0.401960784
F48 0.28028169 0.549019608 0.433333333
F49 0.305633803 0.553921569 0.468627451
F50 0.294366197 0.524509804 0.456862745
F51 0.398591549 0.364379085 0.652941176
F52 0.328169014 0.557189542 0.437254902
F53 0.269014085 0.464052288 0.437254902
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Appendix 7-3 Cronbach’s Alpa for Survey 2 Questionnaire A 
 

Case Processing Summary 
 N % 

Cases Valid 71 100.0 
Excludeda 0 .0 
Total 71 100.0 

a. Listwise deletion based on all 
variables in the procedure. 
 

 

 

Reliability Statistics 
Cronbach's 

Alpha 
N of 
Items 

.933 53 
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Appendix 7-3 Cronbach’s Alpa for Survey 2 Questionnaire A 
Item-Total Statistics 

 
Scale Mean 

if Item 
Deleted 

Scale 
Variance if 

Item Deleted 

Corrected 
Item-Total 
Correlation 

Cronbach's 
Alpha if Item 

Deleted 
F1 105.80 554.446 .134 .934 
F2 105.58 556.905 .072 .935 
F3 103.72 551.377 .219 .933 
F4 105.52 541.939 .234 .935 
F5 105.66 547.770 .173 .935 
F6 103.13 556.512 .098 .934 
F7 105.49 544.596 .356 .932 
F8 105.65 548.117 .281 .933 
F9 105.49 547.968 .314 .932 
F10 105.32 544.165 .371 .932 
F11 106.07 548.866 .276 .933 
F12 105.55 551.365 .180 .934 
F13 106.21 541.426 .584 .931 
F14 105.66 539.170 .565 .931 
F15 105.69 535.931 .601 .930 
F16 106.07 537.638 .719 .930 
F17 105.73 535.942 .597 .930 
F18 106.23 547.006 .445 .932 
F19 106.17 540.257 .616 .931 
F20 106.23 546.291 .467 .932 
F21 105.80 542.189 .455 .931 
F22 106.35 548.860 .453 .932 
F23 106.23 551.920 .291 .932 
F24 105.51 539.654 .461 .931 
F25 105.58 539.505 .488 .931 
F26 106.06 551.254 .235 .933 
F27 105.46 534.138 .593 .930 
F28 105.44 532.707 .630 .930 
F29 105.44 534.364 .659 .930 
F30 105.66 531.713 .692 .930 
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F31 105.25 532.649 .557 .931 
F32 106.01 533.586 .638 .930 
F33 105.08 540.621 .430 .932 
F34 105.54 541.109 .441 .932 
F35 105.13 539.284 .497 .931 
F36 105.17 547.142 .303 .933 
F37 106.07 550.124 .293 .932 
F38 105.94 537.454 .575 .931 
F39 105.96 536.984 .650 .930 
F40 105.68 537.851 .594 .931 
F41 105.69 538.388 .574 .931 
F42 106.04 539.984 .544 .931 
F43 106.07 540.666 .548 .931 
F44 105.48 546.510 .334 .932 
F45 105.45 541.337 .421 .932 
F46 105.30 548.268 .282 .933 
F47 105.83 538.085 .550 .931 
F48 105.75 532.135 .630 .930 
F49 105.62 526.668 .713 .929 
F50 105.68 529.936 .634 .930 
F51 105.15 534.476 .562 .931 
F52 105.51 529.911 .640 .930 
F53 105.80 533.903 .568 .931 
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Appendix 7-4 Cronbach’s Alpa for Survey 2 Questionnaire B 
 

Case Processing Summary 
 N % 

Cases Valid 51 100.0 
Excludeda 0 .0 
Total 51 100.0 

a. Listwise deletion based on all 
variables in the procedure. 
 

 

 

Reliability Statistics 
Cronbach's 

Alpha 
N of 
Items 

.950 53 
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Appendix 7-4 Cronbach’s Alpa for Survey 2 Questionnaire B 
 

 

 Scale Mean if Item 
Deleted

Scale Variance if Item 
Deleted

Corrected Item-Total 
Correlation

Cronbach'
s Alpha if 

Item 
Deleted

F1 162.88 763.426 -.012 .908

F2 162.71 768.452 -.076 .910

F3 160.69 763.340 .009 .907

F4 161.71 775.012 -.191 .909

F5 162.47 728.694 .503 .903

F6 160.73 756.963 .089 .907

F7 162.45 752.013 .177 .906

F8 161.80 758.321 .064 .907

F9 162.51 750.935 .185 .906

F10 161.86 758.241 .083 .907

F11 161.55 762.013 .005 .908

F12 161.88 738.226 .279 .905

F13 161.22 769.493 -.116 .908

F14 161.24 759.264 .065 .907

F15 162.02 731.540 .577 .902

F16 161.39 757.603 .082 .907

F17 161.75 728.474 .561 .902

F18 161.27 758.803 .055 .907

F19 161.43 739.410 .284 .905

F20 161.51 765.895 -.045 .908

F21 162.27 726.403 .554 .902

F22 162.90 731.850 .512 .903

F23 161.75 772.274 -.123 .910

F24 162.31 730.420 .440 .903

F25 162.20 725.841 .533 .902

F26 161.55 752.773 .148 .906

F27 161.88 730.586 .558 .902

F28 161.78 732.733 .543 .903

F29 161.82 737.948 .446 .904

F30 162.02 725.340 .550 .902

F31 161.12 719.386 .573 .902

F32 162.25 714.714 .630 .901

F33 161.02 724.060 .504 .903

F34 161.80 719.441 .562 .902

F35 161.04 727.478 .514 .903

F36 161.61 727.243 .569 .902

F37 162.47 725.734 .548 .902

F38 162.33 719.627 .665 .901

F39 162.39 716.603 .753 .900

F40 162.20 731.481 .598 .902

F41 162.51 726.015 .649 .902

F42 162.61 730.963 .517 .903

F43 161.73 764.723 -.030 .909

F44 161.24 723.184 .511 .902

F45 161.24 718.384 .563 .902

F46 161.29 715.612 .567 .902

F47 162.47 723.054 .665 .901

F48 162.31 716.220 .640 .901

F49 162.14 707.001 .750 .900

F50 162.20 717.281 .593 .901

F51 161.22 723.573 .518 .902

F52 161.96 710.798 .660 .901

F53 162.29 713.612 .635 .901

Item-Total Statistics
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Appendix 7-5 Research Reliability Test for Survey 2 Questionnaire A 
 
 

 

 

 

 

 

 

 

 

 

 

N %

Valid 53 100.0

Excludeda 0 .0

Total 53 100.0

Value .893

N of Items 36

Value .891

N of Items 35

71

.911

.954

.954

.954

Case Processing Summary

 
Cases

Reliability Statistics
Cronbach'
s Alpha

Part 1

Part 2

Total N of Items

Correlation Between Forms

Spearman-
Brown 
Coefficient

Equal Length

Unequal Length

Guttman Split-Half Coefficient
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Appendix 7-5 Research Reliability Test for Survey 2 Questionnaire A 
 

Item-Total Statistics 

  
Scale Mean if 
Item Deleted 

Scale Variance if 
Item Deleted 

Corrected Item-
Total Correlation 

Cronbach's 
Alpha if 

Item 
Deleted 

Project2 138.30 890.099 .178 .944 
Project3 138.17 882.528 .315 .943 
Project4 138.51 870.909 .571 .942 
Project5 137.68 881.914 .329 .943 
Project6 138.77 891.832 .147 .944 
Project7 137.77 887.640 .272 .943 
Project8 138.36 859.811 .658 .942 
Project1 138.83 897.144 .079 .944 
Project9 137.26 871.737 .395 .943 
Project10 138.02 878.942 .492 .943 
Project11 137.81 863.771 .640 .942 
Project12 138.53 867.908 .628 .942 
Project13 138.09 871.895 .625 .942 
Project14 138.06 874.208 .499 .943 
Project15 138.79 887.706 .407 .943 
Project16 138.53 869.946 .574 .942 
Project17 138.08 859.763 .662 .942 
Project18 138.53 889.139 .276 .943 
Project19 138.58 876.247 .537 .942 
Project20 138.85 883.054 .436 .943 
Project21 138.00 893.500 .229 .944 
'Project22 138.15 861.477 .621 .942 
Project23 137.89 860.641 .609 .942 
Project24 137.08 888.687 .183 .944 
Project25 139.08 890.417 .600 .943 
Project26 138.36 863.504 .692 .942 
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Project27 137.98 859.327 .614 .942 
Project28 138.25 896.535 .074 .944 
Project29 137.74 881.544 .354 .943 
Project30 137.85 879.246 .316 .943 
Project31 138.30 871.599 .405 .943 
Project32 137.92 855.571 .733 .941 
Project33 137.87 880.694 .295 .944 
Project34 138.08 871.071 .565 .942 
Project35 138.79 882.206 .513 .943 
Project36 137.75 887.419 .171 .944 
Project37 138.75 879.573 .486 .943 
Project38 138.17 881.605 .311 .943 
Project39 138.11 872.025 .532 .942 
Project40 138.89 883.025 .491 .943 
Project41 137.91 864.818 .528 .942 
Project42 138.02 885.788 .248 .944 
Project43 137.43 874.058 .481 .943 
Project44 137.06 890.824 .222 .944 
Project45 137.98 859.019 .701 .942 
Project46 137.74 869.506 .474 .943 
Project47 138.45 868.714 .552 .942 
Project48 137.83 890.298 .256 .943 
Project49 138.00 870.115 .444 .943 
Project50 138.38 878.509 .452 .943 
Project51 138.09 864.626 .546 .942 
Project52 137.89 869.179 .554 .942 
Project53 137.72 905.399 -.077 .946 
Project54 138.25 886.189 .199 .944 
Project55 138.51 858.062 .680 .942 
Project56 138.98 889.134 .407 .943 
Project57 137.49 880.601 .395 .943 
Project58 137.98 898.211 .110 .944 
Project59 138.21 875.821 .360 .943 
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Project60 138.06 862.901 .605 .942 
Peroject61 137.42 873.286 .475 .943 

Project62 138.47 864.869 .618 .942 
Project63 138.57 884.481 .284 .943 
Project64 137.75 877.381 .471 .943 
Project65 137.75 875.766 .415 .943 
Project66 138.21 876.283 .427 .943 
Project67 138.72 885.015 .372 .943 
Project68 138.11 869.372 .492 .943 
Project69 138.62 870.509 .559 .942 
Project70 138.57 864.020 .720 .942 
Project71 138.57 882.481 .271 .944 
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Appendix 7-6 Research Reliability Test for Survey 2 Questionnaire B 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

N %

Valid 53 100.0

Excludeda 0 .0

Total 53 100.0

Value .856

N of Items 26

Value .870

N of Items 25

51

.611

.759

.759

.758

Correlation Between Forms

Spearman-
Brown 
Coefficient

Equal Length

Unequal Length

Guttman Split-Half Coefficient

Case Processing Summary

 
Cases

Reliability Statistics
Cronbach'
s Alpha
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Part 2

Total N of Items
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Appendix 7-6 Research Reliability Test for Survey 2 Questionnaire B 
 
                                        Item-Total Statistics 

  Scale Mean if 
Item Deleted 

Scale Variance if 
Item Deleted 

Corrected Item-
Total 

Correlation 

Cronbach'
s Alpha if 

Item 
Deleted 

Project1 155.58 761.440 .278 .912 
Project2 155.02 783.980 .063 .913 
Project3 155.45 774.253 .202 .912 
Project4 155.87 776.771 .335 .911 
Project5 156.45 752.599 .446 .910 
Project6 155.81 751.118 .384 .911 
Project7 154.96 759.999 .419 .910 
Project8 155.42 778.517 .208 .912 
Project9 156.26 741.506 .511 .909 
Project10 154.79 771.898 .254 .912 
Project11 155.25 760.535 .445 .910 
Project12 156.00 751.000 .597 .909 
Project13 155.53 748.562 .455 .910 
Project14 156.68 780.222 .089 .913 
Project15 155.47 762.023 .353 .911 
Project16 155.66 756.459 .501 .910 
Project17 155.25 791.189 -.112 .913 
Project18 155.98 748.865 .409 .910 
Project19 155.15 751.284 .513 .909 
Project20 156.36 745.273 .581 .908 
Project21 155.45 741.483 .540 .909 
'Project2
2 

155.96 755.883 .451 .910 

Project23 155.74 787.852 -.012 .913 
Project24 155.38 745.163 .526 .909 
Project25 155.58 746.324 .457 .910 
Project26 155.91 738.549 .534 .909 
Project27 155.25 736.650 .580 .908 
Project28 155.49 785.716 .024 .913 
Project29 154.85 758.092 .424 .910 
Project30 155.34 770.229 .297 .911 
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Project31 154.89 757.564 .484 .910 
Project32 154.85 752.169 .500 .909 
Project33 156.08 726.340 .637 .907 
Project34 155.81 762.810 .472 .910 
Project35 154.77 769.909 .285 .911 
Project36 156.28 744.822 .445 .910 
Project37 156.17 723.605 .660 .907 
Project38 156.00 740.500 .596 .908 
Project39 154.85 754.669 .541 .909 
Project40 156.51 752.716 .331 .912 
Project41 155.64 772.119 .280 .911 
Project42 155.40 771.359 .444 .911 
Project43 155.49 781.332 .152 .912 
Project44 155.79 739.014 .540 .909 
Project45 155.98 724.634 .630 .907 
Project46 155.68 768.837 .412 .911 
Project47 155.94 778.593 .080 .914 
Project48 156.57 757.558 .385 .910 
Project49 155.32 766.876 .382 .911 
Project50 155.08 757.456 .464 .910 
Project51 156.75 773.266 .144 .913 
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