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The Predicting Factors of Sodium Intake of Korean Americans with 

Type 2 Diabetes 

 

Jisook Ko, Ph.D. 

The University of Texas at Austin, 2016 

Supervisor: Gayle M. Timmerman 

Co-Supervisor: Miyong Kim 

 

The primary aim of the study was to examine the predictive relationships among 

personal factors (age, gender, education level, income, marital status, acculturation, 

duration of diagnosed diabetes), barriers to recommended sodium intake (low health 

literacy, high energy intake, high depressive symptoms, and absence of primary health 

care provider), interpersonal influences (social support), and sodium intake among 

Korean Americans (KAs) with type 2 diabetes mellitus (T2DM). The second aim was to 

describe the daily sodium intake and to identify the main sources of sodium intake for 

KAs with T2DM. The conceptual framework was adapted from Pender’s Health 

Promotion Model.  

This descriptive correlational study was a secondary data analysis of a large, 

randomized clinical trial with community-dwelling KAs diagnosed with T2DM. The 

sample consisted of 232 KAs between the ages of 35 to 76 years. The average daily 

sodium intake was 3,600 mg with the majority of the sample (68.1%) exceeding the 

sodium recommendations of the American Diabetes Association of 2,300 mg per day.  
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The main finding of the study was high level of energy intake (calories) was the 

strongest predictor for sodium intake and gender and marital status were also related to 

sodium intake. The top five major contributors to sodium intake were noodles and 

dumplings (15.14%), Korean-style soups (12.75%), Kimchi (12.14%), bread and snacks 

(10.28%), and boiled or seasoned vegetables (7.37%). Four out of the five top 

contributors to sodium intake were foods from the Korean traditional diet.  

This study extends the growing literature on excessive sodium intake in high-risk 

cardiovascular disease among KAs with T2DM. These findings will assist health care 

providers, researchers, and policy makers in identifying the relating factors to consume 

high amounts of sodium and in providing guidance on how culturally-tailored dietary 

education and intervention strategies can best be designed, implemented, and distributed 

to meet the recommendations of dietary sodium intake.  
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CHAPTER 1: INTRODUCTION 

Sodium is an essential nutrient necessary for the maintenance of plasma volume, 

acid-base balance, transmission of nerve impulses, and normal cell function (Holbrook, 

Patterson, & Bodner, 1984). The minimum daily required intake for adults is estimated at 

200–500 mg (Holbrook, Patterson, & Bodner, 1984; He & MacGregor, 2010), and the 

maximum recommended daily intake for adults without high blood pressure or the risk is 

estimated at 2,300 mg (standard DASH diet; U.S. Department of Agriculture, 2015). 

However, 89 percent of adults in the United States exceeded the 2015–2020 Dietary 

Guidelines for Americans recommendations for sodium intake; the average intake of 

sodium is 3,552 mg per day for adults aged 19 years or older (U.S. Department of 

Agriculture, 2015; CDC, 2016). Interest in sodium is widespread and growing because of 

its relationships to high blood pressure (HBP).  

In patients with type 2 diabetes mellitus (T2DM), HBP is associated with a range 

of adverse health outcomes, including cardiovascular disease (CVD) and premature 

mortality. Consequently, clinical guidelines recommend that patients with T2DM 

undertake measures to maintain a blood pressure at or below target levels. They should 

be advised to reduce their sodium intake to within a healthy range with a diet high in 

fruits, vegetables, whole grains, and low-fat dairy products (American Diabetes 

Association, 2013). 

Despite the tremendous progress that has been made in improving heart health in 

the United States during the last decade, many ethnic minority populations still 

experience significant health disparity gaps that stem from both a paucity of valid 
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research and a lack of culturally sensitive care. T2DM is a serious health problem in 

Asian American communities, including the Korean American community. 

Overwhelming numbers of Korean Americans (KAs), a fast-growing, first-generation 

immigrant group, suffer from diabetes mellitus (DM) and its consequences (Kim, Juon, 

Hill, Post, & Kim, 2001). The prevalence of DM is higher (9.9%) in KAs than in their 

White counterparts (7.6%) Centers for Disease Control and Prevention [CDC], 2014; 

Chiu, Austin, Manuel, & Tu, 2010).  

Moreover, the complications of DM, such as HBP and CVD, also threaten KAs. 

HBP affects approximately 70% of patients with DM and is approximately twice as 

common in persons with diabetes as in those without (Lee et al., 2013). The overlap 

between HBP and DM substantially increases the risk of ischemic cerebrovascular 

disease, retinopathy, and sexual dysfunction (UK Prospective Diabetes Study Group, 

1998). Effective control of blood pressure has been associated with a reduction in both 

the microvascular and macrovascular complications of diabetes (UK Prospective 

Diabetes Study Group, 1998). Thus, a major challenge for people with diabetes is the 

management of HBP.  

The latest practice guidelines for HBP care from the Joint National Committee on 

Prevention, Detection, Evaluation, and Treatment of HBP (James et al., 2013) have 

endorsed the DASH (Diet Approaches to Stop Hypertension) diet for individuals with 

elevated blood pressure (Sacks et al., 1995). In particular, the diet emphasizes vegetables, 

fruits, and low-fat dairy foods and low sodium intake (Sacks et al., 1995). There is ample 

evidence on the effects of DASH or a low-sodium diet on blood pressure control 
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provided by well-controlled feeding studies with mainstream Americans (Conlin et al., 

2000; Sacks et al., 2001). However, there is a lack of research on what impacts sodium 

intake, which imposes serious barriers to the translation of this nonpharmacological 

approach to managing hypertension in individuals, especially those from ethnic minority 

communities such as KAs.  

KAs are the fifth largest of Asian American subgroups in the United States, with 

more than 1.4 million living in the United States in 2010, representing a 33% increase in 

KAs over the last 10 years (US Census Bureau, 2012). This indicates that the many KAs 

are relatively new immigrants, with 80% born in Korea and 25% having arrived in the 

United States in 2000 or later. There are few studies that identify the amount of sodium 

intake and the food sources of high sodium intake in KAs. Most KAs consume more 

sodium in their daily diets than recommended, likely due to a bicultural diet combination 

of Korean traditional foods and westernized eating behavior (Kwon, Shim, Park, & Paik, 

2009; Park, Murphy, Sharma, & Kolonel, 2005). 

PURPOSE OF STUDY 

This study was a secondary data analysis of a larger study, Community-Based 

Diabetes Care for Korean American Immigrants. The primary purpose of the study is to 

examine the correlates of sodium intake of KAs with T2DM using Pender’s Health 

Promotion Model, which can be used to develop a culturally tailored intervention for 

KAs. The relationships among personal factors (age, gender, education, income, marital 

status, acculturation, duration of diagnosed diabetes), barriers to adhering to the 

recommended of sodium intake (low health literacy, high level of energy intake 
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(calories), high depressive symptoms, absence of health care provider), interpersonal 

influences (social support), and sodium intake in KAs with T2DM will be examined. A 

second purpose is to describe the sodium intake of KAs with T2DM and to identify 

sources of sodium in their dietary patterns.  

BACKGROUND AND SIGNIFICANCE 

Although overwhelming evidence supports the effectiveness of pharmacological 

interventions in reducing HBP, many people with HBP intentionally delay or avoid 

pharmacological treatment (Appel et al., 1997). For example, people from cultural groups 

such as KAs prefer dietary changes or supplements to pharmacological therapy, and they 

do not adhere to antihypertensive medication for the treatment of HBP (Cutler et al., 

2008; Kim, Paik, Lee, Shim, & Kim, 2007). Demonstrating the effectiveness of 

nonpharmacological approaches, such as a low sodium diet, and translating evidence-

based approaches in a culturally meaningful manner for KAs is imperative for promoting 

better cardiovascular health and reducing insulin resistance in subgroups like KAs.  

This study has the potential to fill significant translational knowledge gaps in the 

literature since culturally sensitive measures of the dietary consumption of KAs are used. 

Although a large body of evidence exists concerning the effects of dietary interventions 

on HBP outcomes, studies of ethnic minority populations often suffer from design flaws, 

systematic measurement errors, and the use of dietary assessment tools with insufficient 

cultural sensitivity (Forman et al., 1999). Thus, this study overcomes these limitations by 

providing culturally sensitive dietary measures.  
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A recommended low-sodium diet has important health implications for reducing 

HBP, CVD, stomach cancer, and kidney disease. Many countries have national 

recommendations, often sanctioned by the government, that call for reduced dietary 

sodium. For example, in the United States, both 2015-2020 Dietary Guidelines for 

Americans and the standard DASH diet have a recommended daily sodium diet intake of 

2,300 mg per day or less for adults. In Korea, the dietary guidelines established by the 

Ministry of Health and Welfare recommend a daily sodium intake under 3,937 mg, while 

the Dietary Reference Intake for Koreans set a sufficient daily sodium intake at 1,500 mg 

and the upper limit of intake at 2,000 mg (Korea Food and Drug Administration, 2010).  

Internationally, there are calls for major interventions geared toward dietary 

sodium reduction in an attempt to prevent and control chronic diseases. The American 

Diabetes Association recommended that a dietary sodium intake of less than 2,300 mg 

per day may reduce symptoms and allow for better treatment and management of HBP 

(Evert et al., 2013). The American Heart Association (AHA) recommended that people at 

risk of heart disease, including all people with type 2 diabetes, further limit their dietary 

sodium to 1,500 mg per day (AHA, 2015). 

For this study, since the participants were all patients with T2DM, the guidelines 

selected for sodium intake for this population was the recommendations by the American 

Diabetes Association (ADA), which is 2,300 mg per day of sodium intake for people at 

risk of heart disease such as HBP.  
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Consequences of High Sodium Intake for KAs 

The consequences of high sodium intake reach beyond the individual, affecting 

the larger health care context by causing high mortality and increasing the nation’s health 

care costs. CVD is the leading cause of death and disability worldwide (Mathers & 

Loncar, 2006), and HBP, high cholesterol, and smoking are major risk factors of CVD. 

Among these, HBP is the most significant cause, accounting for 62% of strokes and 49% 

of coronary heart disease cases (He, Pombo-Rodrigues, & MacGregor, 2014). Therefore, 

consuming a diet low in sodium is strongly recommended to reduce risks associated with 

these diseases. There are only a few studies about the sodium intake of Asian Americans, 

even though the number of Asian Americans, including KAs, is increasing rapidly in the 

United States.  

The Effects of a Bicultural Diet on Sodium Intake of KAs 

One noteworthy risk factor among KAs is related to changes in dietary patterns 

after immigration. Many KAs undergoing acculturation increase their consumption of 

animal protein, fats, and refined sugar. At the same time, they continue to eat their 

traditional foods, which are high in salt (e.g., pickled vegetables, soy, and other high-

sodium sauces). This bicultural diet combination can be detrimental for people with or at 

risk for HBP (Chen, Kuun, Guthrie, Li, & Zaharlick, 1990; Ye, Rust, Baltrus, & Daniels, 

2009). Although only limited data are available, low dietary intake of fruits and fresh 

vegetables and high intake of sodium are commonly reported by Koreans and KAs. 

According to population-based data collected in Korea in 2009 on the Korea National 

Health and Nutritional Examination Survey (K-NHANES) 2008–2009, Korean adults in 
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Korea ate 3.8 servings of fruits and vegetables per day (Kwon et al., 2009). This is lower 

than the recommended intake of fruit and vegetables, which is 5 servings per day. 

According to the most recent sodium analyses reported, based on data collected 

from the ongoing population-based study in Korea, [K-NHANES 2008–2009 (N = 

18,022)], the mean daily sodium intake among adult groups ranged from 4,854 mg (19–

29 years) to 5,406 mg (30–49 years) Yon et al., 2011). While the mean sodium intake per 

day of all age groups is significantly higher than various dietary recommendations (e.g., 

standard DASH diet and ADA: 2,300 mg), the sodium intake levels of the middle-aged 

Koreans are alarmingly high (5,000–6,000 mg). Moreover, the sodium consumption of 

adult Korean males is significantly higher than that of their female counterparts.  

In a small-scale (N = 105) cross-sectional study of Koreans aged 40 to 69 in the 

United States (Cross, Kim, Yu, Chen, & Kim, 2002), the reported mean intake of fruit 

and vegetables was 5 servings per day, which included the consumption of traditional 

salted vegetables such as Kimchi. Therefore, the actual “healthy” fruit and vegetable 

consumption was even lower than reported. Another study finding indicated that about 

45.8%–60.0% of KA women do not eat the recommended number of servings of fruits, 

with Korean-born women consuming 3.4 servings per day and US-born women 

consuming 2.7 servings per day (Park et al., 2005). The major sources of sodium intake 

among Koreans and KAs are very similar: The K-NHANES and previous studies 

repeatedly identified several traditional dishes as the main sources of dietary sodium 

intake: Kimchi, bean paste soup, salty stews, and spicy noodles.   
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RESEARCH QUESTIONS 

Based on the conceptual framework and the review of the literature, the following 

research questions were explored: 

1. What are the relationships among personal factors (age, gender, education, 

income, marital status, acculturation, duration of diagnosed diabetes), barriers to 

adhering to the recommended sodium intake (low health literacy, high level of 

energy intake (calories), high level of depressive symptoms, absence of health 

care provider), interpersonal influences (social support), and daily sodium intake 

in KAs with T2DM? 

2. What are the significant predictors among independent variables of personal 

factors, barriers to adhering to the recommended sodium intake, interpersonal 

influences of daily sodium intake in KAs with T2DM? 

a. Among these factors, which factor contributes the most unique variance for 

sodium intake among KAs with T2DM? 

b. Among these factors, what are the significant predictors for sodium intake 

among KAs with T2DM after controlling for personal factors? 

Additional research questions that explores the amount of daily sodium intake and 

the sources of sodium using dietary data for KAs with T2DM were also addressed in this 

study.   

3. How much sodium do KAs with T2DM consume per day?  
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a. What are differences in daily sodium intake by gender and age groups?   

4. What kinds of food sources contribute the most to total daily sodium intake in 

KAs with T2DM? 

a. What are the differences in gender, age groups, and meal type for the top ten 

sodium food groups among KAs with T2DM? 

CONCEPTUAL FRAMEWORK 

Pender’s Health Promotion Model (HPM) was used as the theoretical framework 

to guide this investigation of examining factors related to sodium intake in KAs’ diet with 

T2DM. The HPM is appropriate for testing predictors of specific health-promotion 

behaviors, like sodium intake (Pender, Murdaugh, & Parsons, 2006). The constructs in 

the revised HPM consist of individual characteristics (personal factors) and experiences 

(related prior behavior), behavior-specific cognitions and affect (perceived benefits of 

action, perceived barriers to action, perceived self-efficacy, activity-related affect, 

interpersonal influences, and situational influences), commitment to a plan of action, 

immediate competing demands and preferences, and behavioral outcomes, which is a 

health-promoting behavior (Pender et al., 2006). The model encompasses the complicated 

nature of an individual’s behavior interacting with the environment.  

According to the underlying assumptions of the HPM (Pender et al., 2006), 

individuals seek to actively regulate their own behavior if they perceive that conditions 

support them to engage in desirable health behaviors.  
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Three major constructs (individual characteristics, behavior-specific cognitions 

and effects, and behavioral outcomes) were selected for this study based on the literature 

review as shown in Figure 1. For individual characteristics, the personal factors selected 

for this study that may influence the behavioral outcome of sodium intake in KAs with 

T2DM include age, gender, education, income, marital status, acculturation, duration of 

diagnosed diabetes. Individual characteristics are considered to be non-modifiable. The 

behavior-specific cognition and effect factors selected for this study that motivate health-

promoting behaviors (Pender et al., 2006) include barriers to recommendation of sodium 

intake (low health literacy, high level of energy intake , high depressive symptoms, and 

absence of health care provider) and interpersonal influences (social support). Sodium 

intake was the measured behavioral outcome. 

Health-Promoting Behavior 

Health-promoting behavior is the final action outcome in the HPM. In this study, 

the specific health-promoting behavior of interest is consumption of an appropriate level 

of sodium intake (i.e., 2,300 mg/day). Consuming the recommended sodium intake is a 

health-promoting behavior because it maximizes physical well-being by preventing or 

reducing the risk of CVD. According to the model, individual characteristics and 

behavior-specific cognition and affect factors directly and indirectly influence sodium 

intake. For this study, predictive relationships of selected individual characteristics and 

behavior-specific cognition and affect variables were examined for their direct effects on 

sodium intake.  
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Personal Factors 

 According to Pender et al. (2006), personal factors are composed of three 

categories. First, biological factors which include age, gender, and duration of diagnosed 

diabetes. Second, sociocultural factors are ethnicity, acculturation, education, marital 

status, and socioeconomic status. In this study, age, gender, education, income, marital 

status, acculturation, and duration of diagnosed diabetes were selected as the personal 

factors that may influence the level of sodium intake directly. 

Age and gender have been found to be the most consistent personal factors of 

sodium intake in both KAs and Koreans (Cross et al., 2002; Kim et al., 2007; Park, Son, 

Lim, Kim, & Chung, 2008; Kim, Jung, & Lee, 2012). Socioeconomic or sociocultural 

status, including education, income, and marital status, may also affect eating behaviors 

such as consuming sodium. The different levels of socioeconomic status influence the 

various eating patterns, including consumption of fruits and vegetables or processed 

foods, which are highly associated with the amount of dietary sodium intake.  

Acculturation, a personal sociocultural factor in the model, also may influence 

amount of sodium intake since the more acculturated immigrants may be less likely to eat 

traditional Korean food that contain relatively high amounts of sodium but also more 

likely to eat larger portions of processed foods with high amount of sodium. Clearly, the 

impact of acculturation and the changes in eating patterns that accompanies it needs 

further elucidation. Therefore, the association between acculturation and sodium intake 

will be explained in this study.   
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Duration of diagnosed diabetes and personal biological factors in the model may 

influence sodium intake. A longer duration of diagnosed diseases may influence sodium 

intake because the individual may have more knowledge about the importance of 

reducing sodium intake for his or her health based on experience with the diagnosis or 

may have certain dietary recommendations for his or her blood glucose levels.  

Barriers to Recommended Sodium Intake 

 Barriers are anticipated, imagined, or real blocks to and personal costs of a given 

behavior. Among the studies testing the HPM, 79% provided support for barriers as a 

determinant of health-promoting behavior (Pender et al., 2006). The examples of barriers 

are inconvenience, expense, difficulty, or the time-consuming nature of a particular 

action (Pender et al., 2006). According to Pender et al. (2006), perceived barriers to 

action in the revised HPM affect health-promoting behavior directly as well as indirectly 

through decreasing commitment to a plan of action.  

In this study, low health literacy, high level of energy intake (calories), high level 

of depressive symptoms, and absence of a health care provider were selected as the 

barriers to consuming a recommendation of sodium intake. Health literacy is an 

important determinant for a recommended sodium intake, especially since knowledge of 

sodium intake would be more difficult to obtain with lower levels of healthy literacy. The 

level of energy intake (calories) can be another important barrier to recommended sodium 

intake since battered and fried foods tend to be high in salt, as do combination dishes like 

stews or pastas with sauce. The larger the number of calories consumed is, the more 

likely that a greater amount of sodium would also be consumed. Depressive symptoms 
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can reduce one’s energy to engage in self-management of diabetes. Studies show that 

depression is more common among diabetics than non-diabetics, and it has a severe 

impact on their self-management and health outcome (Goldney, Phillips, Fisher, & 

Wilson, 2004; Anderson, Freedland, & Lustman, 2001). In this study, patients with 

depressive symptoms may have more difficulties following the recommendation for 

sodium intake. Researchers investigated whether having a regular health care provider for 

diabetes was related to the intensity of care, use of preventive services, or glycemic 

control in a well-defined population of adults with diabetes (O'Connor, Desai, Rush, 

Cherney, Solberg, & Bishop, 1998). Patients with diabetes who identified a regular health 

care provider for their diabetes were more likely to receive most recommended elements 

of diabetes care and to have better glycemic control than patients without such a provider 

(O'Connor et al., 1998). In this study, the effect of the absence of health care provider on 

consuming an appropriate sodium intake was examined. People who have a health care 

provider more likely to visit clinics frequently and discuss their diabetes care, including 

diet, with doctors. This may influence them to follow the recommended sodium intake 

guidelines for KAs with T2DM.     

For this study, it is hypothesized that as barriers increase, then the likelihood of 

consuming recommended sodium intake will decrease.  

Interpersonal Influences 

 Interpersonal influences refers to social and environmental factors that influence 

health behavior (Pender, 1996; Pender, Murdaugh, & Parsons, 2002). Interpersonal 

influences include norms (expectations of significant others), social support (instrumental 
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and emotional encouragement), and role modeling (vicarious learning through observing 

others engaged in a particular behavior). Primary sources of interpersonal influences are 

families, peers, and health care providers. In this study, social support was selected to 

represent interpersonal influence. Social support from family and peers may enhance 

lifestyle adjustment activities. Sodium reduction in the diet often involves major lifestyle 

changes that affect daily routines and family relationships. For this study, it is 

hypothesized that as interpersonal influence increases, then the likelihood of adhering to 

recommended sodium intake would also increase.  

SUMMARY 

HPM is a middle-range theory, and it is simple and easy to understand since the 

factors in the concepts are logically connected (Sakraida, 2006). This theory has focused 

on health promotion, making it stand out from other nursing theories since it is applicable 

in the community health setting. Therefore, HPM is a suitable framework to apply to 

health-promoting behaviors, such as consuming an appropriate sodium intake in KAs. In 

this study, personal factors (age, gender, education, income, marital status, acculturation, 

duration of diagnosed diabetes), barriers to proper sodium intake (low health literacy, high 

level of energy intake, high level of depressive symptoms, and absence of health care 

provider), and interpersonal influences (social support) were selected from HPM to 

examine predictors of sodium intake. 
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Figure 1. Theoretical Framework for the Study Adapted from Health Promotion Model 
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DEFINITIONS OF TERMS (Conceptual & Operational Definitions) 

Sodium Intake 

Conceptual Definition: Amount of sodium consumed from daily diet. 

Operational Definition: Sodium intake will be measured by the average amount 

of sodium consumed during the previous day using a 24-hour dietary recall 

method that requires food-study participants to recall what they ate. 

Korean Americans 

Conceptual Definition: Individuals self-identified whether they were born in 

Korea and then immigrated to and live in America. 

Operational Definition: Participants responded affirmatively to “Were you born 

in Korea?” and answer “When did you migrate in the U.S.?” in the screening 

eligibility.   

Type 2 Diabetes 

Conceptual Definition: A disease characterized by insulin insufficiency and/or 

insulin resistance, and hyperglycemia diagnosed by a physician and treated with 

diet, exercise, oral hypoglycemic agents, and/or insulin.  

Operational Definition: Physician-diagnosed DM and verified by hemoglobin 

A1c (HbA1c) test. 

Food Sources  

Conceptual Definition: Any substance consumed to provide nutritional support 

for the body. It is usually of plant or animal origin and contains essential 

nutrients, such as fats, proteins, carbohydrate, vitamins, or minerals.  
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Operational Definition: Identified foods and beverages in a 24-hour dietary 

recall method during the previous day.  

Personal Factors 

Personal factors are those factors that are specific to the individual that predict 

health-promoting behavior and are selected by the nature of given health-

promoting behavior, which is a recommended sodium intake (Pender et al., 2006). 

Personal factors will be age, gender, education, income, marital status, 

acculturation, and duration of diagnosed diabetes in this study.  

Age 

Conceptual Definition: Number of years from birth to the present. 

Operational Definition: Participant’s response on the Individual Characteristics 

Questionnaire to “Date of Birth.” Calculated by subtraction from date of data 

collection.  

Gender 

Conceptual Definition: Societal meaning assigned to female and male. 

Operational Definition: Participant’s response on the Individual Characteristics 

Questionnaire to “Gender”: 1) Male or 2) Female.  

Education Level 

Conceptual Definition: Highest level of education completed. 

Operational Definition: Participant’s response on the Individual Characteristics 

Questionnaire to “Education completed.” Respondents choose from 13 response 

options: 1) None; 2) Some elementary school; 3) Completed elementary school; 
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4) Some middle school; 5) Completed middle school; 6) Some high school; 7) 

High school graduate; 8) Vocational/Teaching school; 9) Some college; 10) 

College graduate; 11) Some graduate school; 12) Graduate school; or 13) No 

answer/don’t know.    

Income  

Conceptual Definition: The money earned from work, investments, or received 

from the government. 

Operational Definition: Participant’s response on the Individual Characteristics 

Questionnaire to “What is the annual income of your household including salary, 

interest, supplementary income?” Respondents choose from seven response 

options: 1) 0–$19,999; 2) $20,000–$39,999; 3) $40,000–$59,999; 4) $60,000–

$79,999; 5) $80,000–$99,999; 6) more than $100,000; or 7) No response/don’t 

know.  

Marital Status 

Conceptual Definition: The condition of being married or living together versus 

unmarried. 

Operational Definition: Participant’s response on the Individual Characteristics 

Questionnaire to “Marital status.” Respondents choose from six response options: 

1) married; 2) never married; 3) widowed; 4) divorced; 5) other; or 6) no 

response. The investigator transformed marital status into a dichotomous 

variable—living with partner or living without partner, including never married, 

widowed, divorced, and other.  
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Acculturation 

Conceptual Definition: “The psychosocial adaptation of persons from their 

culture of origin to a new or host cultural environment” (Burnam, Hough, Karno, 

Escobar, & Telles, 1987, p. 90). 

Operational Definition: Participants’ level of acculturation was determined by 

the number of years they had resided in the United State. The response on the 

Individual Characteristics Questionnaire to “When did you come to the United 

States?” Calculated by subtracting the answer from year data was collected.   

Duration of Diagnosed Diabetes 

Conceptual Definition: The years of having diabetes reported as diagnosed by 

doctor.  

Operational Definition: Counting the number of years from the participant’s 

response on the Individual Characteristics Questionnaire to “How long have you 

been diagnosed with diabetes?” Respondents wrote down the number of years in 

the blank. Calculated by subtracting the data collected by dates.  

Barriers to Recommended Sodium Intake  

Conceptual Definition: The obstacles or personal costs that hinder individuals 

from adhering to a recommended sodium intake. 

Operational Definition: Barriers to a recommended sodium intake was measured 

by low health literacy, high level of energy intake, high depressive symptoms, and 

absence of health care provider.    
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Health Literacy 

Conceptual Definition: The individuals’ capacity to obtain, process, and 

understand basic health information and services needed to make appropriate 

health decisions (IOM, 2004). 

Operational Definition: The level of health literacy was determined by the 

participant’s total score on the modified version of the Newest Vital Sign for the 

numeric literacy level (Weiss et al., 2005).  

Level of Energy Intake (Calories) 

Conceptual Definition: Potential energy that people derive from their food, 

through the process of cellular respiration, the process of joining oxygen with the 

molecules of food (aerobic respiration), or of reorganizing the atoms within the 

molecules for anaerobic respiration. 

Operational Definition: The level of energy intake was determined by 

calculating the average number of daily calories with Can Pro 4.0 (Korean 

Nutrition Society, 2012) based on 24-hour dietary recalls.  

Depressive Symptoms 

Conceptual Definition: A persistent feeling of sadness and loss of interest. 

Operational Definition: Depressive symptoms were measured by the 

participant’s total score on the Korean version of the PHQ-9 depression scale.  

Absence of Health Care Provider 

Conceptual Definition: Not having a health care provider managing participant’s 

diabetes care. 
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Operational Definition: Participant’s response of no on the Individual 

Characteristics Questionnaire to “Having a health care provider for diabetes care”: 

1) yes, 2) no. 

Interpersonal Influences 

Interpersonal influences are the cognition-concerning behaviors, beliefs, or 

attitudes of others. Interpersonal influences include norms (expectations of 

significant others), social support (instrumental and emotional encouragement), 

and modeling (vicarious learning through observing others engaged in a particular 

behavior). Primary sources of interpersonal influences are families, peers, and 

health care providers. In this study, interpersonal factors will be measured by 

social support. 

Social Support 

Conceptual Definition: “Aid and assistance exchanged through social 

relationships and interpersonal transactions” (Heaney & Israel, 2008, p. 191), 

which provide functional social support.  

Operational Definition: Social support was measured by the participant’s score 

on the subscale, support attitudes, of the Diabetes Care Profile (DCP) Fitzgerald, 

Davis, Connell, Hess, Funnell, & Hiss, 1996).  
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ASSUMPTIONS 

 Based on the literature review and the conceptual framework, the following 

assumptions emerged: 

1. High-sodium intake is a major contributor to high blood pressure, cardiovascular 

disease, and certain cancers in KAs with type 2 diabetes.  

2. All participants honestly and accurately answered the survey questionnaires. 

3. Length of stay in the US adequately measures level of acculturation.  

4. The 24-hour dietary recall method captures the daily sodium intake of KAs, 

considering both Korean traditional diets and Western diets.  

LIMITATIONS 

1. The generalizability of the study findings is limited because of the nature of a 

nonprobability sample. Generalization of the findings should be done with caution 

since the sample studied was not a random one.     

2. Since this study used secondary data analysis, the data used was restricted to 

questions asked by the original investigators. 

3. This study used a single 24-hour dietary recall to assess the level of sodium 

intake; however, this measure likely underestimates the food intake of the 

subjects. Estimating food quantities and food ingredients may be difficult, 

especially if the participants ate in restaurants.  
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4. Measures based on self-report can be affected by inaccurate recall of past events. 

5. All the concepts from the conceptual framework were not tested due to lack of 

appropriate measures and limitations of using an existing data set. 

6. In this study, only length of stay in the US was measured for acculturation. 

However, this measure of acculturation may not adequately capture the 

phenomena of acculturation especially as it related to sodium intake.  

SUMMARY 

 This chapter introduces the topic of the study, including purpose, background and 

significance, research questions, conceptual framework, definitions, assumptions, and 

limitations, to highlight the needs for the study of the factors of high-sodium intake 

among KAs with T2DM. The primary purpose of this study was to examine the 

relationships among personal factors, barriers to the recommended sodium intake, 

interpersonal influences, and sodium intake. This study also was conducted to describe 

the sodium intake of KAs with T2DM and identify sources of sodium in their dietary 

patterns. The conceptual framework was based on the Health Promotion Model (Pender, 

2006). The findings from this study will provide a strong foundation for developing 

effective nutrition intervention for ethnic minority groups, including KAs, who have a 

high prevalence of diabetes and high blood pressure. 

 

 

 



 24 

CHAPTER 2: REVIEW OF THE LITERATURE  

This chapter reviews empirical literature related to the study purpose and 

conceptual background. Using selected concepts from the Health Promotion Model 

(personal factors, barriers, and interpersonal influences), research examining the 

relationships among these concepts and sodium intake in KAs is reviewed. The literature 

search has a wide range of Korean- and English-language resources, including journals 

published in the United States and South Korea, books, unpublished dissertations, and 

governmental reports. These sources provided the scientific evidence and theoretical 

perspectives that form the basis of this study.  

KOREAN AMERICANS 

According to the 2012 Census, approximately 1.7 million KAs were residing in 

the United States at that time. KAs represent about 10% of the adult Asian population in 

the United States, and they are the fifth-largest such group following Chinese, Filipino, 

Japanese, and Asian Indians (U.S. Census Bureau, 2012). About 80% of adult KAs in the 

United States are foreign born, compared with 74% of adult Asian Americans and 16% of 

all adults in the United States (Asian American Studies Program [AASP], 2011; U.S. 

Census, 2012). Most Asian American subgroups tend to settle in or near large cities 

within their own ethnic communities and tend to maintain their ethnic identity. KAs are 

highly concentrated in the western United States although the five states with the largest 

estimated KA populations are California (29.6%), New York (9.0%), New Jersey (5.9%), 

Texas (5.0%), and Virginia (4.8%, U.S. Census Bureau, 2012). 
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The majority of the KAs presently in the United States came after the 

Immigration and Nationality Act of 1965 was implemented in the United States. 

Educational attainment increased in Korea in the 1960s and 1970s, but few job 

opportunities for skilled workers were available. As a result, skilled professionals moved 

to the United States and many other countries. Some immigrants founded small 

businesses; in fact, KAs have the highest self-employment rate among US Asian groups 

(AASP, 2011). 

Korean Americans with Type 2 Diabetes 

Recent epidemiological studies of KAs in the United States indicate that the 

prevalence of diabetes among this population ranges from 7.4% to 9.8% (Chiu et al., 

2010; CDC, 2014). Compared to the prevalence of diabetes for native Koreans, about 2.7 

million Koreans (8.03%) aged 30 years or older had T2DM in 2013 (Korean Diabetes 

Association, 2015).  

In the United States, KAs are predominantly first-generation immigrants who 

experience drastic changes in lifestyle upon arrival in their new country (Leong, 1986). 

The stress related to acculturation, diet, and lifestyle changes is hypothesized to have an 

adverse effect on diabetes mellitus (DM) Kim, Yu, Chen, Cross, Kim, & Brintnall, 2000; 

Kim et al., 2001; McBean, Li, Gilbertson, & Collins, 2004). 

One significant risk factor among KAs is the shift after immigration in dietary 

pattern to the Western diet and subsequent weight gain, a major risk factor for DM (Oza-

Frank, Stephenson, & Venkat Narayan, 2011). Generally, KAs adopt a Western diet and 

increase their consumption of animal protein, fats, and refined sugar (Kang, 2012). 
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Obesity and visceral adiposity resulting from a high-fat Western diet have been positively 

correlated with the level of acculturation in the United States (Lee, Sobal, & Frongillo, 

2000). Studies of cardiovascular risk factors in KA population indicated that 43.4% of the 

sample was overweight (Kim et al., 2001; Lee et al., 2000), as compared to a sample in 

South Korea, of whom only 23.4% of men and 24.9% of women were overweight (Kim, 

Suh, & Choi, 2004). Furthermore, there is accumulating evidence that Asians and Asian 

descendants tend to develop and manifest metabolic disease at much lower levels of body 

mass index (BMI) compared to other racial groups (Smith et al., 2005; Deurenberg, Yap, 

& Van Staveren, 1998). Although the Asian population, except for Pacific Islanders, 

tends to have lower mean BMI and lower prevalence of overweight and obesity 

compared to non-Asian populations, they have higher percentages of body fat and greater 

abdominal obesity at a given BMI (Rosas, Sanchez-Vaznaugh, & Sanchez, 2015). Thus, 

Asian populations are at higher risk of developing chronic diseases even when they are 

below the current overweight BMI cut-off criteria of 25 kg/m2.  

Indeed, Asian Americans in the United States are two times more likely to have 

diabetes and to develop metabolic syndrome at relatively low BMIs compared to whites 

(Cho & Juon, 2006). As a result of documented evidence, the World Health Organization 

(WHO) recommended the use of lower BMI cut-off points and called for aggressive 

lifestyle modification and weight management for Asian American populations. 

However, available data do not necessarily indicate a clear BMI cut-off point for all 

Asians for overweight or obesity. The cut-off point for observed risk varies from 22 

kg/m2 to 25 kg/m2 in different Asian populations (WHO, 2004). 



 27 

Like other immigrant ethnic minorities, KAs often have limited access to medical 

care and health information (Brown, Ojeda, Wyn, & Levan, 2008). Also, more than 50% 

of KAs have no health insurance and rarely receive routine checkups (Brown et al., 

2008). As a result, KAs with asymptomatic chronic diseases, such as T2DM, often go 

undiagnosed and are inadequately treated (Kim, Kim, Huh, Nguyen, Han, Bone, & 

Levine, 2015). These health risks are further compounded by low health literacy levels: 

90% of first-generation KA adults are monolingual (Korean only), and more than 70% 

report having trouble understanding medical terminology, even when the materials have 

been translated into Korean (Shin & Bruno, 2003). These factors exacerbate the already 

high rates of undetected, undertreated, or poorly managed chronic illnesses, often leading 

to costly and tragic consequences (Kim et al., 2001; Lee et al., 2000).  

Diet plays an important role in the management of diabetes, and inadequate diet is 

a commonly identified problem of diabetes management (Choi, 2009; Rankin, Galbraith, 

& Huang, 1997; Glasgow & Toobert, 1988; Nelson, Reiber, & Boyko, 2002). Following 

a recommended diabetes diet regimen may be particularly challenging for KAs with 

T2DM because staple foods in a traditional Korean diet are high-carbohydrate foods, and 

most diabetic diet guidelines were developed with a Western diet in mind (Choi, 2009). 

In studies with Chinese immigrants, whose diet composition is similar to that of Koreans, 

patients with T2DM identified diet as the major source of problems related to diabetes 

management (Rankin et al., 1997; Wang & Chan, 2005).   
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SODIUM INTAKE OF KOREAN AMERICANS 

High Sodium Intake of KAs 

 According to the most recent sodium analyses reported, which were based on the 

data collected from the ongoing population-based study, K-NHANES 2008–2009 

(N = 18,022) in Korea, the mean sodium intake among adult groups ranged from 4,854 

mg (19–29 years) to 5,406 mg (30–49 years, Yon et al., 2011). While the mean sodium 

intake per day of all age groups is significantly higher than various dietary 

recommendations (e.g., standard DASH: 2,300 mg), the sodium intake of middle-aged 

Koreans is alarmingly high (5,000–6,000 mg) Table 1).  

In comparison of the intake of native Korean females with Korea-born Korean 

females of similar ages in the United States, the amount of sodium intake in native 

Korean females (4,071 mg) was more than that of Korean females in the United States 

(3,378 mg) Park et al., 2005). The data were collected in face-to-face meetings using the 

24-hour recall method.  

There is no available sodium data for KA males. Although dietary sodium intake 

is higher in native Koreans than in KAs, there is still a need to assess the amount of 

sodium intake in KAs because they are consuming more dietary sodium than is 

recommended, and the sodium data available in this population is lacking. Therefore, 

research is needed to assess how much sodium intake occurs in KAs because excess 

sodium intake in this population increases the risk of progression of HBP, CVD, and 

certain cancers. If the amounts of dietary sodium intake in this vulnerable population are 

identified, then educational efforts to limit sodium intake can be targeted appropriately. 
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Thus, verified assessment of sodium intake in this population might lead to interventions 

to reduce sodium intake and potentially improve long-term health outcomes.  

High Sodium Intake of KAs and Negative Health Outcomes 

Recent data indicate alarming increases in morbidity and mortality from CVD as 

well as increases in its risk factors, such as HBP, among Asians living in Western 

countries (Chiu et al., 2010; Ryan & Shaw, 2010). The impact of sodium reduction could 

well be even greater considering several recent studies. Long-term follow-up of two 

randomized trials in which intervention participants lowered sodium intake by 33% 

demonstrated a 25% reduction in cardiovascular disease events (Cook, Cutler, Obarzanek 

et al., 2007). In Finland, the 40% reduction in sodium intake over 30 years was 

Table 1.  

Mean Sodium Intake of Korean Adults and Korean Americans  

DASH  

Diet 

(mg/day) 

Average Dietary Intake of  

Koreans in Korea (mg)a 

Average Dietary Intake of Korean 

Women in the US (mg)b 

 

2,300 Age 

(years) 

Total  

(N=18,022) 

Male  

(N=7,874) 

Female  

(N=10,148) 

Mean age 

(years) 

US-born  

(N=274) 

Korea-born  

(N=218) 

 Total 4,600 5,381 3,813 62.5  2,808 NA 

 12–18  4,110 4,590 3,558 53.5  NA 3,378 

 19–29  4,854 5,708 3,943    

 30–49  5,406 6,347 4,423    

 50–64 4,987 5,914 4,071    

 ≥ 65 4,327 4,566 3,154    

Note. The content was derived from the result of two articles (Yon et al., 2011a; Park et al., 2005b) 
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accompanied by a 10 mmHg decrease in mean blood pressure and an 80% reduction in 

mortality due to stroke (Cutler & Roccella, 2006). Extrapolating from published 

calculations for Canada, a 50% reduction in sodium could also save billions of dollars in 

health care costs (Joffres, Campbell, & Manns, 2007).  

In general, the prevalence of HBP has been shown to increase when a group of 

immigrants migrate to a more-developed country (He et al., 1991). While Asian 

American health statistics are rarely available at a national level, available 

epidemiological studies have generally indicated that about 16.2% have poor control of 

hypertension  (Department of Health and Human Service, 2004) to 31.2% (Han, Kim, 

Kang, Jeong, Kim, & Kim, 2007) in comparison to 35.4% in the general population (Ong, 

Cheung, Man, Lau, & Lam, 2007). A growing number of studies have reported a high 

prevalence of HBP among recent Asian Pacific immigrants (Chen et al., 1990; Klatsky, 

Tekawa, & Armstrong, 1996; Stavig, Igra, & Leonard, 1988; Tamir & Cachola, 1994). 

The stress related to acculturation, diet, and lifestyle changes are hypothesized to cause 

an adverse effect on blood pressure.  

Researchers have also shown that many recent Asian Pacific immigrants with 

HBP are unaware that they have HBP, are not taking antihypertensive medication, are not 

knowledgeable about the nature of the disease, and often rely on their traditional herbal 

medicines (Huang, Apple, Croft, Miller, Mori, & Puddey, 2002; Kim, Han, Park, Lee, & 

Kim, 2006; National Center for Health Statistics, 2007). The results of two 

epidemiological studies of KAs in the United States (Kim et al., 2001; Kim, Kim, Juon, 

& Hill, 2000) indicate that KAs, and particularly KA seniors, have a high prevalence of 
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HBP and frequently experience severe HBP-related complications such as strokes. For 

example, a study of a random sample of KA seniors (Kim et al., 2001) found an overall 

HBP prevalence of 71%, a value that is 10% to 20% higher than those reported for people 

of other ethnic groups of equivalent age (Kim et al., 2006). The study also revealed a 

lower level of awareness (63%), treatment (24%), and control of HBP (22.5%) in KA 

seniors than in other ethnic groups (Kim et al., 2001).  

There is broad consensus that dietary sodium intake can influence blood pressure. 

Previous studies have confirmed that sodium intake is a significant factor in determining 

the blood pressure level and thereby the prevalence of hypertension (Elliott et al., 1996). 

Excess sodium intake contributes to hypertension both directly, by increasing 

intravascular volume, and indirectly, by blunting the effectiveness of antihypertensive 

drugs (Pimenta et al., 2009; Ekinci, Thomas et al., 2010; Uzu et al., 2009). According to 

an INTERSALT study (1997), known as the best available population-based data on the 

relationship between dietary sodium and blood pressure, a sodium intake that decreases 

by 100 mmol per day (e.g., 70 instead of 170 mmol/day) could result in adults (average 

age 40) with systolic pressures lowered by 3–6 mmHg. Higher urinary sodium is also 

associated with substantially greater differences in blood pressure in middle age 

compared with young adulthood (Stamler, 1997). 

Sodium sensitivity is necessary to consider since there is a variable response of 

blood pressure to changes in sodium intake (Sullivan & Ratts, 1988). Sodium sensitivity 

is defined as a change in blood pressure (office measurement) of 5–10% or at least 5 

mmHg, in response to a change in NaCl intake (Sullivan, 1991). Sodium sensitivity 
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seems to affect who benefits from manipulation of dietary sodium. Clinical trials have 

demonstrated that a reduced intake of dietary sodium lowers blood pressure. However, 

blood pressure reduction in response to a decrease in dietary sodium intake varies 

considerably among different individuals-a phenomenon described as sodium-sensitivity 

(Weinerberger, 1996). On one side of the issue are those who believe that moderate 

dietary sodium restriction is beneficial for all and harmful for none and that adequate 

methods for identifying sodium sensitivity in humans do not exist (Jones, 2004). The 

strongest evidence for the benefit of dietary sodium restriction exists primarily in those 

who are hypertensive, older than 50, Black, or have renal disease, either primary or 

secondary to disorders such as diabetes. Concern is raised that the dietary restriction of 

sodium in others is without the benefit of strong evidence, expensive, inconvenient, and 

potentially harmful. Many with this point of view also feel that there are inadequate 

clinical tools to identify the sodium-sensitive individual from the non-sodium sensitive 

(Felder, White, Williams, & Jose, 2013).  

Several recent studies have attempted to address this complex area. Wright et al. 

(2003) examined ethnic differences in sodium sensitivity in a study of 199 women. In this 

study, normotensive and hypertensive participants were given a low-salt (20 mEq/d) and 

high-salt (200 mEq/d) diet. The prevalence of sodium sensitivity was similar in Blacks 

and Whites, but the magnitude of blood pressure change was greater in the Black women.  

The DASH–Sodium Trial investigators examined data from that study to 

determine whether identifying individuals with salt sensitivity was practical (Obarzanek 

et al., 2003). They determined that identifying individuals as salt responders was very 



 33 

difficult, but the researchers supported sodium restrictions in the general population 

based on these findings. Chen (1990) indicated that approximately 39% of Chinese adults 

had a sodium sensitivity and that sodium sensitivity was more common in women and in 

persons who were older and had higher blood pressure. In South Korea, Shin et al. (2011) 

conducted a study to demonstrate the existence of subjects with sodium sensitivity and to 

evaluate the characteristics of subjects with sodium sensitivity. In a sample of 101 adults, 

18% of non-hypertensive and 52% of hypertensive subjects were shown to have sodium 

sensitivity.  

Although the assessment of sodium sensitivity of blood pressure is difficult due to 

the lack of universal consensus on definition and increased sodium intake, independent of 

the actual level of blood pressure is also a risk factor for cardiovascular morbidity and 

mortality and kidney disease. And sodium sensitivity is a risk factor for HBP. Also there 

is evidence that genetic factors may play an important role in determining an individual’s 

sensitivity to dietary sodium intake among both native Koreans and other ethnic groups 

(Beeks, Kessels, Kroon, der Klauw, & de Leeuw, 2004; Luft, Miller, Weinberger, Grim, 

Daugherty, & Christian, 1987; Rhee, Yang, Oh, Park, Kim, Park, Park, et al., 2011).  

The first attempt to examine the effect of genetic variance on sodium sensitivity 

of blood pressure was conducted by Luft et al (1987). They studied 37 pairs of 

monozygotic twins and 18 pairs of dizygotic twins under conditions of volume expansion 

and contraction. Strong parent-offspring resemblances were found in baseline blood 

pressures which persisted when adjustments were made for age and weight. Further, 

mother-offspring resemblances were observed in the change in blood pressure with 
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sodium restriction. They concluded that the control of sodium homeostasis is heritable 

and that change in blood pressure with sodium restriction is familial as well. These data 

speak to the interaction between the genetic susceptibility to hypertension and 

environmental influences which may result in its expression.  

Another study (Rhee et al., 2011) estimates the prevalence of sodium sensitivity 

in the Korean population (N = 101) and demonstrates a novel association between sodium 

sensitivity and the genetic variations using 36 single-nucleotide polymorphisms (SNPs) 

that were previously reported to be associated with hypertension were tested for any 

associations with sodium sensitivity. Twenty-eight participants (27.7%) were determined 

to have sodium sensitivity. Out of the 36 SNPs tested, four were significantly associated 

with sodium sensitivity after adjusting for confounding factors: rs2681472 in ATPase, 

Ca++ transporting, plasma membrane 1 (ATP2B1), rs7961152 in branched chain 

aminotransferase 1 (BCAT1), rs16998073 in fibroblast growth factor 5 (FGF5) and 

rs2398162 in LOC100132798. 

According to a systematic review of 23 studies assessing the role of genetic 

polymorphisms in sodium sensitivity of blood pressure (Beeks et al., 2004), far less 

information is available about the association between variants of genetic polymorphisms 

and sodium sensitivity of blood pressure, despite the many studies about the relationship 

between genetic factors and hypertension. This study showed that 460Trp variant of the 

α-adducin polymorphism is probably associated with a sodium-sensitive form of 

hypertension. Another review study to determine the genes that are involved in sodium 

sensitivity (Sanada, Jones, & Jose, 2010) have identified emphasis on the variants 
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associated with sodium sensitivity in humans that are not due to monogenic causes. 

Special emphasis was given to gene variants associated with sodium sensitivity whose 

protein products interfere with cell function and increase blood pressure in transgenic 

mice. 

 In summary, previous studies have consistently supported that high amounts of 

sodium intake may cause negative health outcomes, including HBP and CVD, in KAs. 

Generally, KAs were likely to show an increasing prevalence of HBP and a tendency of 

low adherence to HBP treatment after immigration. Several reasons, including 

maintaining high sodium intake and relative high sodium sensitivity, contributed to 

negative health outcomes related to high sodium intake. However, research on sodium 

sensitivity along with the genes associated with sodium sensitivity in non-hypertensives 

and Asian Americans (e. g., KA) is limited. Future studies are need to consider sodium 

sensitivity and genetic factors effect on sodium sensitivity of blood pressure in terms of 

having distinctive BP features between subjects with or without sodium sensitivity in 

various populations.  

Type 2 Diabetes and Sodium Intake  

 Patients with T2DM are at high risk of developing CVD, and CVD risks are even 

higher in those with concurrent hypertension (Moore et al., 1998; Marin, Gorostidi, 

Tranche, Rodriguez-Manas, & Abellan, 2002; Kabakov et al., 2006; Suh, Kim, Choi, 

Plauschinat, & Barone, 2009). This is of great importance since, of adults aged 18 years 

or older with diagnosed diabetes in the United States, 71% had blood pressures greater 

than or equal to 140/90 mmHg or used prescription medications to lower high blood 
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pressure in 2009–2012 (American Diabetes Association, 2015). Consequently, clinical 

guidelines recommend that patients with T2DM undertake measures to maintain a blood 

pressure at or below target levels.  

Among the interventions advocated to assist in achieving these targets, most 

guidelines recommend a reduced intake of sodium, as dietary sodium intake is positively 

correlated with blood pressure levels in the general population (Elliott et al., 1996). 

Moreover, in patients with T2DM, sodium restriction confers a modest reduction in blood 

pressure (Houlihan et al., 2002). In 2015, the American Heart Association (AHA) 

recommended that those at risk of heart disease, including all people with T2DM, further 

limit their dietary sodium to 1,500 mg per day (AHA, 2015). However, there are limited 

data on dietary sodium intake in those with T2DM, and the effect of sodium intake on 

CVD morbidity and mortality remains to be established.  

According to a prospective cohort study, lower 24-hour urinary sodium excretion 

was paradoxically associated with increase mortality related to all causes and specifically 

to cardiovascular issues (Ekinci et al., 2010). On the other hand, a systematic review 

showed that high sodium intake was associated with a significantly increased risk of 

stroke and total CVD (Strazzullo, D’Elia, Kandala, & Cappuccio, 2009). Because of 

imprecision in measurement of sodium intake, the effect of high sodium intake on CVD 

mortality may explain inconsistent results. These results support that more studies for 

examining factors that influence sodium intake in diabetes populations are needed.  

Provenzano, Stark, Steenkiste, Piraino, and Sevick (2014) conducted a study to 

quantify dietary sodium intake and to identify sociodemographic characteristics 
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associated with sodium intake with a cohort of people with self-reported T2DM 

(N = 251). Mean sodium intake in this cohort was 3,214 mg per day, far greater than 

current recommendations, and only 2.4% participants adhered to the AHA recommended 

limit of 1,500 mg/day. Sodium consumption was significantly lower among participants 

who were women (p < .001), uninsured (p < .05), and unmarried (p < .01), as well as 

those with concurrent CVD (p < .01). There was also a statistically significant 

relationship with income (p < .05), with higher income associated with higher sodium 

intake (data not shown). A previous Australian study in patients with T2DM (N = 782) 

Ekinci, Cheong et al., 2010) showed similar results. In that study, which estimated 

sodium intake based on 24-hour urine sodium excretion, participants consumed an 

average of 3,910 mg per day of sodium. Only 3% of men and 14% of women adhered to 

the Australian National Heart Foundation guideline for sodium intake (less than 2,300 mg 

per day). However, the characteristics of people who consuming high sodium in each 

population were still unexplored. 

HBP is reported in over two-thirds of patients with T2DM, and its development 

coincides with the development of hyperglycemia (Ferrannini & Cushman, 2012). Many 

pathophysiological mechanisms underlie this association. Of these mechanisms, insulin 

resistance in the nitric-oxide pathway, the stimulatory effect of hyperinsulinemia on 

sympathetic drive, smooth muscle growth, and sodium-related fluid retention—along 

with the excitatory effect of hyperglycemia on the renin–angiotensin–aldosterone 

system—seem to be plausible. In patients with diabetes, hypertension confers an 

enhanced risk of cardiovascular disease (Ferrannini & Cushman, 2012). A blood pressure 



 38 

of lower than 140/85 mmHg is a reasonable therapeutic goal in patients with T2DM 

according to clinical trial evidence (Frontoni et al., 2014). People with controlled diabetes 

have a similar cardiovascular risk to patients without diabetes but with hypertension. A 

renin–angiotensin system blocker combined with a thiazide-type diuretic might be the 

best initial antihypertensive regimen for most people with diabetes. In general, the 

positive effects of antihypertensive drugs on cardiovascular outcomes outweigh the 

negative effects of antihypertensive drugs on glucose metabolism. 

Research is needed to characterize the extent of excessive sodium intake in 

patients with T2DM because excess sodium intake in these patients increases the risk of 

progression of CVD. If associations of excessive dietary sodium intake in this vulnerable 

population are identified, then educational efforts to limit sodium intake can be targeted 

appropriately. Thus, increased knowledge of sodium intake in this population might lead 

to targeted interventions to reduce sodium intake and potentially improve long-term 

outcomes.  

Food Sources Contributing to Sodium Intake in KAs 

One notable risk factor among KAs is related to changes in dietary patterns after 

immigration to the United States. Many KAs undergoing acculturation increase their 

consumption of animal protein, fats, and refined sugar. At the same time, they continue to 

eat their traditional foods, which are high in salt (e.g., pickled vegetables, soy, and other 

high-sodium sauces). This bicultural diet combination can be detrimental for people with 

or at risk for hypertension (Kang et al., 2007; Kim, Lee, Ahn, Bowen, & Lee, 2007). 

Although only limited data are available, low dietary intake of fruits and fresh vegetables 
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and high intake of sodium are commonly reported by Koreans according to population-

based data collected in Korea in 2009 on the Korea National Health and Nutritional 

Examination Survey (K-NHANES) 2008–2009 (Kwon et al., 2009).  

The reported patterns in terms of the major sources of sodium among Koreans and 

KAs were very similar. The previous studies repeatedly identified several traditional 

dishes as the main sources of dietary sodium: “Kimchi,” “bean paste soup,” “salty stews,” 

and “spicy noodles.” Figure 2 indicates the amount in grams of salt consumed in these 

popular Korean traditional dishes. Each dish contained different amount of sodium based 

on one serving size for Korean adult. In a study with KAs (Cross et al., 2002), the 

maintenance of traditional Korean foods such as Kimchi was associated with high sodium 

intake since these foods are major sources of high sodium and contribute to the continual 

intake of sodium. About 75% of the daily sodium intake in Western populations is 

derived from salt added to processed foods by manufacturers; 15% comes from 

discretionary sources (e.g., cooking and table salt use); and the remainder (10%) occurs 

naturally in basic foodstuffs (James, Ralph, & Sanchez-Castillo, 1987). Hence, 90% of 

the salt in the typical US diet comes from salt that is added to the food supply. KAs are 

more likely to eat a high-sodium diet with processed foods such as cheese, pizza, 

hamburgers, canned vegetables, sauces, and salad dressings after immigration. Therefore, 

those bicultural diets would further boost the consumption of sodium with both high-

sodium processed foods from the Western diet and traditional high-sodium Korean foods. 

However, there are several limitations to extracting the major sources of sodium from 

native Koreans’ diets for KAs with T2DM. At first, the available data were all outdated, 
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and KAs’ diets become diverse and rapidly change after immigration. Moreover, people 

with diabetes are conscious about their diets, especially their dietary sodium intake.  

Figure 2. Major Sources of Sodium Intake based on One Serving Size of Food from 

Traditional Korean Diet  

 

HEALTH PROMOTION MODEL AND SODIUM INTAKE 

Pender’s Health Promotion Model (HPM) provides a framework for theory 

development and research in the area of health-promoting behavior; however, few studies 

have tested it in the context of consuming the recommended sodium intake. The HPM 

has been applied specifically to predicting health-promoting behaviors in various groups 

of Americans, including blue-collar workers, middle-aged to older females, older 

persons, Spanish-speaking Mexican farm workers, and both exercising and non-

exercising adults (Weitzel, 1989; Duffy, 1988; Duffy, 1993; Volden, Langemo, 

Adamson, & Oechsle, 1990).  

Note. The source for the quantity of salt was driven from Yon et al’s study (2011). 

 

 

Kimchi (10 pieces)     Bean paste soup     Salty stews        Spicy noodles 

(Na+2,000 mg)        (Na+1,200 mg)      (Na+2,400 mg)     (Na+2,000 mg) 
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Health-promoting behaviors are activities that increase the well-being and self-

actualization of an individual. Health behaviors, which are motivated by a person’s desire 

to achieve a better quality of life or attain a higher potential in life, typically become 

habitual activities as opposed to one-time actions. Health-promoting activities would 

include physical exercise, practicing stress-management techniques, or eating a high-

quality diet. There is no research using the HPM to study sodium intake as a health-

promoting behavior in either KAs or other ethnic groups. A few studies, however, have 

used the HPM to examine diet or eating habits (Duffy, 1993; Sohng, Sohng, & Yeom, 

2002; Shin, 2008; Kang, 2012).  

Duffy (1993) used selected components of the HPM to determine the degree of 

engagement in health-promoting behaviors in health-promotion practices (Self-

Actualization, Health Responsibility, Nutrition, Exercise, Interpersonal Support, Stress 

Management) in a sample of 477 people aged 65 years and older. Older healthy people 

with high self-esteem and an internal locus of control reported practicing five of the six 

health-promotion strategies. Men with higher income and self-esteem but poorer health 

exercised and ate well less often. Older married subjects with higher incomes who had an 

internal locus of control were more likely to engage in more exercise, health 

responsibility, and better stress management but not in interpersonal support. Findings 

provided direct multivariate support for the additive nature of the relationships posited in 

the HPM.  

Sohng et al. (2002) used the HPM to explore health-promoting behaviors, 

measured by the Health Promoting Lifestyle Profile (HPLP), among elderly Korean 
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immigrants and to examine the relationships of their health-promoting behaviors, 

including nutrition, self-actualization, health responsibility, stress management, exercise, 

and interpersonal support with self-efficacy and perceived health status. Elderly Korean 

immigrants (N = 110) residing in the United States were interviewed using a structured 

questionnaire. Both self-efficacy (r = .49, p < .01) and perceived health status (r = .19, p 

= .043) were positively related to health-promoting behaviors. Education and economic 

status were significantly associated with health-promoting behaviors. Respondents who 

had more education and higher economic status showed significantly higher HPLP 

scores, specifically in the nutrition section, than those who had less education and lower 

economic status.  

Shin (2008) conducted a study to examine factors impacting physical activity and 

healthy eating in Korean American adults (N = 517) using the HPM. The findings 

indicated that mental health, benefits and barriers, and self-efficacy were statistically 

significant predictors of healthy eating. Also, she suggested that further studies on the 

influence of acculturation, health, and the behavior-specific cognitions in the HPM in 

KAs or other ethnic populations are needed to build an understanding of healthy eating.    

Kang (2012) studied the predictors for healthy eating habits of Korean Americans 

(N = 137) in her dissertation. The main finding of this study was that healthy eating 

habits were significant and negatively related to barriers to health eating (r = –.18, p < 

.01) and positively related to healthy eating self-efficacy (r = .27, p < .01). Age, gender, 

education, income, and acculturation level were not significantly related to healthy eating 

habits. She also found and suggested that high sodium intake is a problematic concern for 
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Koreans and Korean Americans. Further research is needed to identify the factors 

specifically to sodium intake in order to improve this health issue.  

Research that tests the predictive potential of the HPM is limited, particularly 

with different cultural groups. More research is needed to determine whether the HPM 

can explain or predict the health-promotion behaviors of the recommended sodium intake 

and whether predictive variables differ by culture. The relationships and the impact of 

each variable (personal factors, barriers, and interpersonal influences) on consuming the 

recommended sodium intake are further addressed in the next section.  

PERSONAL FACTORS AND SODIUM INTAKE 

Age  

Age is the most consistent personal factor linked to sodium intake in native 

Koreans. However, the shape of the relationship does not seem linear. Generally, the 

amount of sodium intake seems to peak at a certain (specific) age, specifically, 30–49 

years old, in the middle-aged group. Evidence supports that a decrease in sodium intake 

occurs after this age for the following reasons. As adults become older, their intake of 

sodium may increase due to the dulling of their palates (Manini, 2010). At the same time, 

total energy expenditure decreases substantially in old age, resulting from parallel 

changes in resting metabolic rate and activity energy expenditure (Manini, 2010). In 

terms of decreasing sodium intake, this reduction appears to be due to a reduction in total 

energy intake through consumption of foods. For KAs, older adults, especially the first 

generation, tend to keep their traditional diets, which contain high sodium in every meal. 
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These changes in diet pattern characteristics by aging may cause mixed associations with 

high sodium intake for older adults.  

Age was positively associated with high sodium intake in Koreans and KAs (Kim, 

Lee et al., 2007; Yon et al., 2011). Kim and Lee et al. (2007) examined the amount of 

sodium intake using a 24-hour urinary sodium excretion by age group, and those in the 

older age group (over 50 years) excreted 206 ± 80.1 mmol per day, which was more than 

the other age groups (18–34 years: 159 ± 68.2 mmol/day; 35–49 years: 174 ± 65.0 

mmol/day). According to the most recent sodium analyses (Yon et al., 2011), based on 

the data collected from the ongoing population-based study, K-NHANES 2008–2009 

(N = 18,022) in Korea, the mean sodium intake among adult groups ranged from 4,854 

mg per day (19–29 years) to 5,406 mg per day (30–49 years). Older-aged people (50–64 

years) consumed an average of 4,987 mg per day, and Koreans over 65 years had an 

average sodium intake of 4,327 mg per day. While the mean sodium intake per day of all 

age groups is significantly higher than various dietary recommendations (e.g., standard 

DASH: 2,300 mg), the sodium intake of middle-age (30–64 years) groups of Koreans are 

alarmingly high (5,000–6,000 mg).  

In summary, several studies support that age is considered as one of the predictors 

for sodium intake in native Koreans. However, there were no studies addressing the 

relationship between age and sodium intake in KAs with T2DM, supporting the need for 

additional research.  
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Gender 

Several studies identified gender as a significant factor in high sodium intake in 

native Koreans (Kim, Paik et al., 2007; Park et al., 2008; Shim, Ryu, Hwang, Kim, & 

Chung, 2013). Kim and Paik et al. (2007) identified a difference in sodium intake 

between normotensive Korean adult males and females (N = 189). The average amount of 

sodium for males (202 mmol/day) was higher than for females (157 mmol/day) as 

assessed by 24-hour urinary sodium excretion. Park et al. (2008) tested the gender 

differences in sodium intake among Korean adults, including 267 males and 285 females 

in South Korea. According to this study, males had a greater preference for salty taste and 

eating all broths (p < .05). Shim et al. (2013) had similar results as assessed by a food 

questionnaire, with the mean dietary sodium intake of males being higher than females—

6,624 mg per day versus 4,901 mg per day, respectively.  

In summary, previous studies in native Koreans have supported that the sodium 

consumption of adult males is significantly higher than that of their female counterparts. 

Generally, males were more likely to be involved in the society outside the home than 

females, which may have led males to eat more frequently outside the home, consuming 

foods with high amounts of sodium and in larger portion sizes. However, since these 

results were from studies of native Koreans, changes in gender roles and lifestyles after 

immigration may affect sodium intake. Little is known about the relationship between 

gender and sodium intake in KAs. In this study, therefore, the researcher examined the 

differences in sodium intake by gender in KAs with T2DM. 
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Marital Status  

Marital status is an important sociodemographic variable for health studies. 

Researchers have demonstrated that marital status affects eating behaviors and diet-

related health outcomes (Yim et al., 2012; Berge et al., 2012). However, no studies were 

found that examined the association between marital status and sodium intake.  

Yim et al. (2012) assessed the association between marital status and health 

behavior in middle-aged Korean adults (N = 2,522) using the 2010 K-NHANES. The 

subjects were classified as living with a partner or living without a partner (never 

married, separated, widowed, and divorced). The authors assessed the relationship 

between marital status and five health behaviors (smoking, high-risk alcohol intake, 

regular exercise, regular breakfast consumption, and undergoing periodic health 

screenings). Having regular breakfast (OR, 0.50; 95% CI, 0.27 to 0.92) was significantly 

lower in men living without a partner than those living with a partner, but the results for 

all other health behaviors did not differ significantly depending on marital status.   

Project F-EAT (Families and Eating and Activity in Teens) targeted parents or 

other caregivers of adolescents from 20 public middle and high school in Minnesota and 

looked at the relationship between family meals and adult weight and healthy behaviors 

(Berge et al., 2012). The researchers found that having more frequent family meals was 

associated with increased consumption of fruits and vegetables for females and males 

after adjusting for age, educational attainment, marital status, and race/ethnicity. Based 

on this result, it can be inferred that being married means having more family meals and 
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therefore, having a spouse has a positive effect on the consumption of fruits and 

vegetables.  

Generally, people living with partners may be more likely to engage in healthier 

behaviors than those living without partners. In this study, the association between 

marital status and sodium intake will be examined.  

Education and Income  

Since education and income have overlapping components, either one is typically 

used as the socioeconomic status indicator in many studies. Due to the fact that Asian 

Americans have achieved many accomplishments through higher education, they have 

been labeled as the “model minority” in the United States (Barringer, Takeuchi, & Xenos, 

1990).  Even though Asian Americans generally make higher education gains among 

US minorities, their education attainment does not translate to equivalent occupational 

income levels (Barringer et al., 1990). Actually, KAs typically have a higher educational 

level compared to other ethnic groups. According to Kuo and Porter (1998), nearly half 

(40%) of KAs in the United States have more than a bachelor’s degree, as compared to a 

quarter (24%) of non-Hispanic Whites. However, in spite of that high educational level, 

the majority of KAs’ English proficiency is limited, and 41% of them are linguistically 

isolated (Asian American Institute, 2010) despite often having studied English for an 

average of 9 years in elementary, middle, and high schools. The combination of limited 

English proficiency and visa status may prevent them from obtaining high-income jobs or 

being hired by American companies (Yang, 2007). As a result, their job distribution and 

incomes may not be compatible with their educational levels. Also, large portions of KAs 
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are self-employed within Korean communities (Kim, McLeod, & Shantizis, 1992). For 

these reason, both education and income were measured and examined separately in this 

study. 

Previous studies have supported that educational status is positively related to 

adhering to the recommended sodium intake or nutritional status. For instance, KAs with 

higher education levels have been shown to have a lower sodium intake (Kim, Lee, Ahn 

Bowen, & Lee, 2007). Two studies were found that examined the relationship between 

educational level and general eating habits in KAs. In a study of 110 elderly KAs (Sohng 

et al., 2002), those with a higher educational level had better eating habits than those with 

a lower educational level (F = 3.34, p < .05). In this study, among all the demographic 

factors, only those with a higher level of education had a significant difference in healthy 

eating habits (F = 3.61, p < .05). In contrast, a cross-sectional descriptive study 

conducted by Kim, Yu et al. (2000) in KAs who were between 40 and 69 years old 

revealed the opposite result. Educational level was dichotomized into two groups: a 

group with more than 12 years of education and a group with 12 or fewer years of 

education. The more-educated group consumed more calories, protein, total fat, and 

cholesterol than the less-educated group (p < .05).  

Several researchers have suggested that socioeconomically disadvantaged 

individuals have more difficulty eating a healthy diet because of the higher cost of fresh 

food compared to processed and prepared food (Drenowski, 2010; Paeratakul, White, 

Williamson, Ryan, & Bray, 2002; Rehm, Monsivais, & Drewnowski, 2011). There was 

only one study that examined the relationship between sodium intake and income. 
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According to the study conducted by Provenzano et al. (2014), higher income was 

associated with higher sodium intake (p < .05). 

However, there were no studies to measure the relationship between income and 

amount of sodium intake in KAs. Considering that income is not a proxy for education in 

KAs, income should be separately measured as a probable predictor for sodium intake. 

In summary, research on the relationship between educational level and eating 

patterns, including sodium intake in KAs, has yielded conflicting results. The discrepancy 

in the results from previous studies among participants’ education levels, incomes, and 

social statuses may be one of the reasons. In this study, education level and income may 

have more variability than previous studies. 

Acculturation 

Despite increasing research on how acculturation affects the health of immigrants, 

including KAs, it remains unclear how acculturation impacts health. In other words, 

acculturation has positive effects on certain aspects of health, no relationships with 

others, and negative effects on still other aspects of health. In nutrition, these mixed 

impacts also exist among KAs. More acculturated KAs have more westernized diet 

patterns, which may be less nutritious (Park et al., 2005; Song et al., 2004; Kang, 2012).  

Satia (2010) suggested that researchers need to conduct quantitative, longitudinal 

studies to determine the relative importance of various determinants in influencing 

acculturation-associated dietary changes and the impacts of those changes on health 

status. Methodological work is needed to design instruments that more accurately 

measure the various steps or factors in the process of acculturation. These include 
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sociodemographic and cultural characteristics, diet-related changes in psychosocial and 

environmental factors, changes in taste preferences, and changes in patterns of dietary 

intake. However, most of the studies used a single-item measure or general acculturation 

scales (Satia, 2003).  

Sodium intakes around the world are well in excess of physiological need (e.g., 

1,200–1,500 mg/day). Most adult populations have mean sodium intakes greater than 

2,300 mg per day, and for many, particularly the Asian countries, including South Korea, 

mean intakes are greater than 4,600 mg per day (Brown, Tzoulaki, Candeias, & Elliott, 

2009). 

Few studies explored the factors of KAs’ sodium intake and acculturation level 

focusing on first-generation Koreans residing in the United States (Park et al., 2005; Kim, 

Lee et al., 2007). Overall, the results supported a transition or change in dietary sodium 

intake among Koreans who immigrate to or are born in the United States.    

Park et al. (2005) explored the relationship between sodium intake and 

acculturation level among both US-born Korean females (N = 274) and Korea-born 

females (N = 218). Both groups consumed high amounts of sodium (US-born: 2,808 

mg/day; Korea-born: 3,378 mg/day) compared to the recommendation. The lower intake 

of sodium for US-born females compared with Korea-born females was significant (p < 

.05).  Kim, Lee, Ahn, Bowen, and Lee (2007) described the dietary acculturation of 

hypertensive and normotensive Korean Americans living in the U.S. (N = 199) and native 

Koreans form South Korea (N = 199) by comparing dietary pattern and diet quality. 

Compared with native Koreans, KAs consumed lower amounts of sodium, potassium, 
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vegetables and fruits, and energy from carbohydrates (p < .05). Hypertensive Korean 

Americans consumed fewer vegetables and fruits and less sodium and potassium than 

hypertensive native Koreans. Cross et al. (2002) conducted a study to evaluate the diet 

quality of KAs (N = 105) living in Chicago, and the participants consumed on average 

2,900 mg per day of sodium; this amount was significantly less than native Koreans 

consumed.  

Several studies examined the relationship between acculturation and other eating 

patterns, including fat intake, vegetables, salted/sweet snacks, and dietary supplements 

(Jasti, Lee, & Doak, 2011; Song et al., 2004). One study examined the relationships 

among acculturation and food frequencies (Jasti et al., 2011) with 195 KAs. Acculturated 

participants reported more frequent consumption of vegetables (p = .03) and fiber cereals 

(p < .01). Acculturation was also significantly associated with frequent intake of salted 

snacks (chips, crackers; p = .01) and sweet snacks (doughnuts, cookies; p = .04). 

Consumption of all American food items as a group was higher among acculturated 

Korean immigrants than it was among those who were less acculturated. Kimchi, a 

traditional Korean staple food, was consumed less often by acculturated participants. 

Song et al. (2004) compared the Korean and Korean American dietary behaviors, which 

showed that consumption of beef, fried foods, and butter/margarine was positively related 

to acculturation, and consumption of Kimchi, rice, and fish was negatively related to 

acculturation.  

In summary, dietary patterns of KAs were different from those of native Koreans, 

and dietary patterns depend on the level of acculturation. Although the findings were 
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mixed depending on the kinds of nutrients or diet, there were several common findings 

across studies with more-acculturated KAs consuming less sodium in their diets. 

However, most KAs consumed high amounts of sodium compared to the 

recommendation and to Americans’ daily sodium intake (3,300 mg/day) regardless of 

their level of acculturation. Thus, there is a continued need to explore the relationships 

between the level of acculturation and sodium intake in KAs with T2DM.  

Duration of Diagnosed Diabetes 

The duration of diagnosed diabetes, classified as a personal biological factor in 

the HPM, may influence sodium intake. In general, a longer duration of diagnosed 

diseases may influence sodium intake if the individual has more knowledge about the 

importance of reducing sodium intake for his or her health based on experience with the 

diagnosis, especially since those with T2DM are at higher risk for CVD (Resnick & 

Howard, 2002). There was no evidence to support that the duration of diagnosed diabetes 

influences the amount of dietary sodium intake in patients with T2DM patients in any 

ethnic group. In this review, how the duration of diagnosed diabetes affects diabetes-

related outcomes will be assessed, focusing on self-care management.   

According to several studies examining the level of diabetes self-management and 

its association with diabetes-related characteristics (Xu, Pan, & Liu, 2010; Hwang & 

Johnson, 2015; Ko et al., 2012), individuals who had a longer duration of diabetes were 

more likely to adhere to self-care management, including self-monitoring of blood 

glucose level and attending diabetes education programs. A study by  Xu, Pan, and Liu 

(2010) reported that Chinese Americans (N = 211) who had a longer duration of diabetes 
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more frequently carried out self-monitoring than those who had a shorter duration of 

diabetes. Hwang and Johnson (2015) also found that lower duration of diabetes was 

associated with having never attended diabetes self-care education programs (OR = 0.95; 

95% CI = 0.93–0.96; p < .001), with the greatest risk of not attending seen in recently 

diagnosed patients. These findings suggest the need for careful attention to encourage 

diabetic patients, particularly recently diagnosed patients, to facilitate adherence to self-

care management. Ko et al. (2012) examined the association between patient factors and 

quality indicators of diabetic care among Korean adults with diabetes (N = 327). In this 

study, the authors found that, compared with the reference group of patients with fewer 

than 5 years of diabetes, people whose duration was more than 10 years were more likely 

to receive preventive care for diabetes complications. 

Research on the relationship between duration of diagnosed diabetes and self-care 

management in diabetes patients has shown consistent results. However, there are no 

studies to determine the association between duration of diagnosed diabetes and sodium 

intake. This study will test those relationships and provide additional insights.  

BARRIERS AND SODIUM INTAKE 

Barriers refers to the potential obstacles that inhibit one’s involvement in a 

health- promoting behavior (Brown, 2005). When people perceive more barriers, healthy 

behaviors are less likely to occur (Pender et al., 2006). In this study, several barriers that 

may influence the consumption of sodium will be explored. These barriers include low 

health literacy, high level of energy intake (calories), high level of depressive symptoms, 

and absence of health care provider.   
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Low Health Literacy 

Health literacy has been studied in patients with DM and CVD, including KAs in 

the United States, for the past few decades. Health literacy is context specific, and experts 

in the field have acknowledged distinct types of health literacy (e.g., eHealth literacy and 

mental health literacy, Jorm, 2000; Norman & Skinner, 2006). There has similarly been a 

gradual emergence of literature under the umbrella terms nutritional literacy and food 

literacy that explicitly focuses on health literacy skills in a food context.  

At the simple level, functional health literacy is concerned with the use of general 

literacy skills such as reading and writing to understand basic health information 

(Velardo, 2015). On the other hand, interactive health literacy focuses on the ability to 

understand and use information for prevention and self-management. Comprehension of 

health problems and specific knowledge of how to care for oneself to manage one’s 

health problem can be difficult for patients with poor health literacy from an interactive 

health literacy perspective (Cornett, 2009).  

There are very few studies to address the effect of either health literacy focusing 

on a nutrition context or nutritional literacy on sodium intake. A study that examined the 

associations among nutritional literacy, dietary attitudes, and high sodium diets among 

native Korean adults living in 4 different regions in Korea supported a positive 

relationship with nutritional knowledge (Kim, Jung, & Lee, 2012). Participants who had 

lower nutrition literacy were more likely to have high sodium intake (r = –.176, p < .05). 

Nutritional knowledge has been used alternatively as a proxy for health literacy in 

several research studies examining the relationships between nutritional knowledge and 
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eating behaviors. Nutritional knowledge was consistently an important determinant for 

following recommended sodium intake, especially knowledge of the recommended 

amount of sodium intake and recipes for a restricted sodium diet learned through cooking 

class (Kim et al., 2009; Kim et al., 2012; Jung, Son, & Kwon, 2012).  

Having adequate (or appropriate) nutritional knowledge was inversely associated 

with high sodium intake. Kim, Shin, et al. (2009) evaluated the effectiveness of a salt-

reduction education program focusing on nutritional knowledge to change behavior 

related to high-salt diets. Even though there was no significant decrease of sodium 

excretion in the education group, nutritional knowledge was still a crucial factor in 

reducing sodium intake in terms of having an indirect effect through dietary attitude and 

preference for less salty foods. Jung, Son, and Kwon (2012) investigated the effect of a 

sodium-reduction education program in a public health center among Korean adults with 

HBP. This sodium-reduction education program had a positive effect on the level of 

nutritional knowledge and reduced sodium intake and reduced blood pressure (p < .001). 

Comprehensive nutrition modification has been identified to be a correlate of adults’ 

sodium intake (Kang et al., 2010). Using face-to-face counseling for modification of 

nutrition intake, participants significantly reduced their sodium intake and maintained an 

altered diet over two years in this study, retaining the appropriate nutritional knowledge. 

In summary, the previous studies supported that the level of health literacy and 

nutritional knowledge were linked to consuming sodium intake. However, this evidence 

was from research with native Koreans and participants who did not have diabetes. The 

level of patients’ health literacy may be influenced by the diagnosis of a disease such as 
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diabetes, which means that having a newly diagnosed disease can make participants more 

likely to obtain and understand health information that they need for self-care 

management. Therefore, the level of health literacy will be examined as a predictor for 

sodium intake using a diet-specific health literacy measure, the Newest Vital Sign, in a 

sample of KAs with T2DM in this study.  

High Level of Energy Intake (Calories)   

 Recently, high sodium intake was identified as an independent risk factor for 

obesity using data from the rolling cross-sectional study, the United Kingdom National 

Diet and Nutrition Survey 2008/2009 to 2011/2012 (Ma, He, & MacGregor, 2015). A 

1gram-per-day increase in salt intake was associated with a 26% increase in the risk of 

obesity (odds ratio, 1.26; 95% confidence interval, 1.16–1.37; p < .001) in adults. High 

sodium intake is associated with an increased obesity risk through high energy intake (He 

& MacGregor, 2010), and high energy intake is related to increased sugar-sweetened 

beverage consumption and excessive consumption of processed food that is high in both 

calories and sodium (National Institute for Health and Clinical Excellence, 2015; Zimmet 

et al., 2007). It has been postulated that increased dietary sodium intake is associated with 

greater energy consumption and that this might be one of the reasons for the association 

between obesity and HBP (Krieger & Landsberg, 1988). A recent cohort study (Hu, 

Jousilahti, Peltonen, Lindstrom, & Tuomilehto, 2005) demonstrated that high dietary 

sodium intake is a risk factor for new-onset T2DM, and the hazard ratio for diabetes for 

the highest versus combined lower quartiles of 24-hour urinary sodium excretion was 
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about two times higher. The authors suggested that high sodium intake might increase the 

risk for T2DM partly through weight gain. 

Unfortunately, patients may have concerns about obesity based on their high 

intake of energy, but few are likely to recognize the risk of high sodium intake and its 

consequences, including HBP, hyperinsulinaemia (Sharma, Ruland, Spies, & Distler, 

1991) and insulin resistance (Sharma, Schorr, Oelkers, & Distler, 1993; Poch et al., 2001) 

in T2DM. Moreover, KAs often perceive that they are less obese than the majority of the 

US population. Many immigrants, including KAs, originate from countries where the 

prevalence of obesity is lower than it is in the United States (Gordon-Larson, Harris, 

Ward, & Popkin, 2003), and they are found to be in better health than their US-born 

counterparts (Frisbie, Cho, & Hummer, 2001).  

However, compared with Koreans in Korea, Korean Americans have a higher 

prevalence of overweight and obesity (Cho & Juon, 2006) and report more overweight- 

and obesity- related illnesses such as HBP, T2DM, and heart disease (Frisbie et al., 2001; 

Song et al., 2004; Lee et al., 2000). The main reason for weight gain in KAs is their high 

energy intake from fatty foods and processed foods that also contain high amounts of 

sodium after immigrating (Lee et al., 2000).  

The level of energy intake (calories) can be a crucial factor for high sodium intake 

since batter-fried foods tend to be high in salt, as do combination dishes like stews or 

pastas with sauce. The larger the number of calories consumed is, the more likely it is 

that a greater amount of sodium would also be consumed. A recent study (Yoon & Oh, 

2013) using national health data of native Korean adults (N = 20,586) presented that total 
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energy intake and daily sodium intake were highly positively correlated in adults (r = .58, 

p < .001).  

However, there were no studies that examined the relationships between the level 

of energy intake and sodium intake in patients with T2DM. Diabetes patients tend to 

restrict their diets, including low intake of total energy and carbohydrates, in order to 

prevent high blood glucose. Thus, it is necessary to determine whether a relationship 

between level of energy intake and sodium intake will still exist in T2DM patients. This 

study will examine the association between sodium intake and level of energy intake in 

KAs with T2DM to address this gap in the literature.  

High Level of Depressive Symptoms  

Researchers indicate that the relationship between eating and mood is complex, 

situation specific, heavily influenced by individual history and psychological state, and 

measurement dependent (Gibson, 2006). No studies were found that examined the 

relationships between mood, including depressive symptoms and high sodium intake, in 

any ethnic group. Several studies have shown that depressive symptoms are related to 

other dietary patterns such as high fat diets, consumption of whole foods and processed 

foods, and sugar consumption (Akbaraly et al., 2009; Westover & Marangell, 2002). 

Since these dietary pattern changes may be influenced by depressive symptoms, it is 

reasonable to assume that depressive symptoms may also influence sodium intake. 

However, the mechanisms for how depressive symptoms impact each nutrient intake 

level are still speculative. Based on a review of literature about the relationship between 

depressive symptoms and various dietary patterns, gaps in the literature can be identified.   
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According to a systematic review of observational studies investigating the 

association between dietary intake and depressive symptoms, most studies found no 

association between dietary variables (long chain n-3 PUFA, fish, folate, and other B 

vitamins) and depressive symptoms (Murakami & Sasaki, 2010). On the other hand, 

Akbaraly et al. (2009) studied the association between dietary patterns and depressive 

symptoms. After adjusting for potential confounders, participants in the highest tertile of 

the whole food pattern (rich in fruit, vegetables, and fish) had lower odds of depressive 

symptoms (Center for Epidemiologic Studies Depression Scale [CES–D] [OR = 0.74, 

95% CI 0.56–0.99]) than those in the lowest tertile. In contrast, a high consumption of 

processed food (rich in processed meat, chocolates, sweet desserts, fried food, refined 

cereals and high-fat dairy products) was associated with increased odds of depressive 

symptoms as measured by the CES–D (OR = 1.58, 95% CI 1.11–2.23).  

Based on the findings that people who have depressive symptoms are more likely 

to consume processed foods, we can postulate that sodium intake would be also high in 

this group since processed foods have high amounts of sodium. Furthermore, the 

processed food diet is very close to the Western pattern defined in the American 

population (Hu, 2002). A previous cross-sectional study had shown a correlation between 

sugar consumption and the annual rate of depressive symptoms in six countries 

(Westover & Marangell, 2002). For the six countries with available data for the primary 

analysis, there was a highly significant correlation between sugar consumption and the 

annual rate of depressive symptoms (r = .948, p < .005).  
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A group of Spanish scientists have analyzed the effects of dietary fat on 

depressive symptoms (Sanchez-Villegas et al., 2011). The research tracked the lifestyles, 

illnesses, and dietary intake of a group of 12,059 Spanish participants over a period of six 

years. Their findings showed a 48% increase in depressive symptoms among those whose 

diets consisted of more than 0.6% of total energy intake from trans fats, such as those 

found in cheese, milk, or processed foods, compared to those who consumed almost no 

trans fats in their diets; and butter consumption seemed to be associated with an increased 

depressive symptoms. Intakes of the different fat subtypes were positively correlated. 

Intake of saturated fatty acid was correlated with monounsaturated fatty acid, 

polyunsaturated fatty acid, and trans-fats (Pearson correlations: 0.52, 0.15, and 0.73, 

respectively). Total fat intake contributed 36.7% of total energy intake. Monounsaturated 

fatty acids were the major contributor to total energy intake (15.7%), and the lowest 

contribution was trans-unsaturated fatty acids (only 0.4%). 

There were limitations to these studies. Most studies included at least one 

important methodological limitation, such as no inference for causality, unreliable or 

rough assessment of diet or depressive symptoms, inadequate treatment of potential 

confounding factors, or ignorance of the possible mediating or confounding influence of 

other dietary variables (Murakami & Sasaki, 2010). Also, it is difficult to know whether 

depressive symptoms impact dietary pattern or vice versa due to these limitations. 

However, these studies provide support for exploring whether depressive symptoms are 

associated with consuming high sodium intake among KAs with T2DM in this study.  
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Absence of Health Care Provider  

Most people with a major chronic illness, including diabetes, receive care from a 

primary health care provider. The Institute of Medicine (IOM) states that primary care is 

“the provision of integrated, accessible health care services by clinicians who are 

accountable for addressing a large majority of personal health care needs, developing a 

sustained partnership with patients and practicing within the context of family and 

community” (IOM, 1994, p. 16). If realized in practice, these defining features of primary 

care—that is, continuity, comprehensiveness, and coordination (Starfield, 1998)—match 

the care needs of chronically ill people. The complexity of chronic illness and the 

frequent involvement of more than one caregiver and institution make coordination a 

cornerstone of high quality medical care (Rothman & Wagner, 2003).  

Patients with chronic conditions make day-to-day decisions about how to self-

manage their illnesses. This reality introduces a new chronic disease paradigm: the 

patient-professional partnership, which involves collaborative care and self-management 

education (Bodenheimer, Lorig, Holman, & Grumbach, 2002). Whereas traditional 

patient education offers information and technical skills, self-management education 

teaches problem-solving skills. Thus, self-management education for chronic illness may 

soon become an integral part of high-quality primary care (Bodenheimer et al., 2002) 

Researchers investigated whether having a regular health care provider for 

diabetes was related to the intensity of care, use of preventive services, or glycemic 

control in a well-defined population of adults with diabetes (Sperl-Hillen, O’Connor, 

Carlson, Lawson, Halstenson, Crowson, & Wuorenma, 2000). Patients with diabetes who 
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identified a regular primary health care provider for their diabetes were more likely to 

receive most recommended elements of diabetes care and to have better glycemic control 

than patients without such a provider (O’Connor et al., 1998; Sperl-Hillen et al., 2000).  

Lin et al. (1995) attempted to determine predictors of adherence to antidepressant 

therapy and to identify specific educational messages, side effects, and features of doctor-

patient collaboration that influence adherence. Patients who were asked about prior 

experience with antidepressants and discussions about scheduling pleasant activities were 

also found to adhere to antidepressant therapy early. Based on this study, primary care 

physicians may be able to enhance adherence to therapy through simple and specific 

interactions easily integrated into primary care visits.  

People who have health care provider are more likely to visit clinics frequently 

and discuss their health care with their health care providers. This may influence them to 

follow the recommendations for patients with chronic illness. 

However, KAs, like other immigrant ethnic minorities, often have limited access 

to medical care and health information (Brown et al., 2008). Also, more than 50% of KAs 

have no health insurance and rarely receive routine checkups (Brown et al., 2008). As a 

result, KAs with asymptomatic chronic diseases such as T2DM often go undiagnosed and 

are inadequately treated (Kim et al., 2015). These health risks are further compounded by 

low health literacy levels: 90% of first-generation KA adults are monolingual (Korean 

only), and more than 70% report having trouble understanding medical terminology, even 

when the materials have been translated into Korean (Shin & Bruno, 2003). These factors 

exacerbate the already high rates of undetected, undertreated, or poorly managed chronic 
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illnesses, often leading to costly and tragic consequences (Kim et al., 2001; Lee et al., 

2000).  

In the original study (Kim et al., 2015), only half of participants had health 

insurance and 30% of KAs with T2DM did not have a primary health care provider. The 

data collected at the baseline was in 2009, which was before the start of Patient 

Protection and Affordable Care Act of 2010 enacted in March 2010. The Patient 

Protection and Affordable Care Act  makes health insurance more affordable and 

provides better access to quality health care for all Americans including KAs (The U.S. 

Department of Health and Human Services, 2015). According to the Patient Protection 

and Affordable Care Act, approximately 24 million people are expected to gain health 

insurance by 2017, with an additional 12 million people gaining coverage under 

Medicaid (Congressional Budget Office’s March 2015 Estimates of the Effects of the 

Affordable Care Act on Health Insurance Coverage, 2015). For Asian Americans, the 

number of people estimated to be newly covered for expanded preventive services under 

the Affordable Care Act will be increased by 4.3 million (The U.S. Department of Health 

and Human Services, 2015). Thus, the rate of having insurance and having regular health 

care provider of this population may be relatively at the baseline of data collection.      

Moreover, there have been attempts to explore the relationship between the 

absence of health care provider and diabetes self-management, including dietary sodium 

intake. Therefore, in this study, whether having health care provider makes a difference 

in dietary sodium intake will be examined in KAs with T2DM.  
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INTERPERSONAL INFLUENCES AND SODIUM INTAKE 

Social Support 

Social support has been considered to be a major factor influencing health 

outcomes (Berkman, 1995; Levy, 1983), and the availability of social support affects an 

individual's capacity to adapt to self-care activities associated with T2DM (Van Dam et 

al., 2005). Because lifestyle behaviors such as diet and food preparation are among the 

mainstays of diabetes self-management, and because these behaviors take place within 

the family setting, the family has particular importance for patients with T2DM (Hauser, 

1990). Diabetes management depends heavily on consistency, and activities such as diet 

maintenance often involves major lifestyle changes that affect daily routines and family 

relationships (Campbell, 2003). Sodium reduction in the diet often involves major 

lifestyle changes that affect daily routines and family relationships. For this study, it is 

hypothesized that as social support increases, the likelihood of consuming a 

recommended sodium intake would also increase. 

To date, few studies have examined the gap between social support and its 

influence on sodium intake among patients with diabetes who belong to a single ethnic 

minority group. Instead, the literature addressing the effect of social support on diabetes 

self-care management was reviewed for this study.  

Of the kinds of social support specific to diet, family support is significantly 

associated with glucose outcomes in Korean immigrants with T2DM (Choi, 2009). That 

is, more perceived family support was associated with better glucose control. The 

positive impact of family support on glucose outcome was significantly stronger in men 
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than in women, even after other factors were taken into consideration. Patients also 

reported that having to restrict the amount of rice and not being able to share favorite 

foods with family members were unpleasant limitations and a struggle (Rankin et al., 

1997; Lin, Anderson, Hagerty, & Lee, 2008). In a study of 138 older Hispanic adults with 

T2DM (Wen, Parchman, & Shepherd, 2004), as family support for diet increased, 

perceived barriers to diet self-care decreased.  

A systematic review provided the empirical evidence examining the relationship 

between social support and chronic illness self-management based on 29 articles, 22 of 

which were quantitative and 7 were qualitative (Gallant, 2003). The majority of research 

in this area concerns diabetes self-management, with a few studies examining asthma, 

heart disease, and epilepsy management. Taken together, these studies provide evidence 

for a modest positive relationship between social support and chronic illness self-

management, especially for diabetes. Dietary behavior appears to be particularly 

susceptible to social influences.  

In summary, higher levels of social support were associated with better self-

management behaviors, including diet in diabetes patients. However, there is a need to 

elucidate whether this relationship varies by illness, type of support, or behavior, 

specifically, sodium intake.  
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SUMMARY 

 Extant literature addressing the KAs population, background characteristics, and 

other predictors of dietary sodium intake, such as barriers and interpersonal influence, 

was reviewed. The previous studies have yielded important insights regarding following 

the recommended sodium intake in reducing CVD and diabetes complications among 

diabetes patients. Yet most of KAs still consume more sodium than is recommended 

(e.g., DASH & ADA: 2,300 mg) in their diet. Moreover, there was lack of studies to 

assess the dietary sodium intake of KAs with diabetes and to examine the factors 

influencing the amount of sodium intake.        

 Previous literature provided information about either eating patterns or nutrition, 

including sodium intake of KAs. Several studies explored the relationships between 

sodium intake and selected demographic characteristics. However, there was a lack of 

information about the sodium intake of KAs considering both personal factors, such as 

gender and acculturation level, and behavior-specific cognitive factors, such as barriers.  

According to the literature review, interpersonal influences are another potential 

aspect to be considered when studying sodium intake. Nevertheless, there still is a lack of 

studies examining this factor within studies of sodium intake in KAs. Given this lack of 

information, this study included those multidimensional factors to fill the gaps in the 

literature, guided by the HPM framework in KAs. 

 

 

 



 67 

CHAPTER 3: METHODS 

This chapter describes the research design of the study, the sample, sample size 

determination, and study procedures. In addition, the chapter explains the instrumentation 

that is used in the study, the data-analysis methods, and protection of human subjects. 

RESEARCH DESIGN 

 This study was a secondary data analysis using the theoretical framework of 

Pender’s Health Promotion Model (HPM) for a descriptive, correlational study. The 

original project, Community-Based Diabetes Care for Korean American Immigrants 

(NCT01264796), was a randomized controlled trial to determine the effectiveness of a 

health literacy intervention among KAs with T2DM. Data were collected at baseline and 

at 3, 6, 9, and 12 months. In this dissertation, the data collected at baseline were used in 

the analysis.  

Secondary analysis involves the utilization of existing data, collected for the 

purposes of a prior study, in order to pursue a research interest that is distinct from that of 

the original work (Kim et al., 2015). This may be a new research question or an 

alternative perspective on the original question (Heaton, 2008). Following are several 

advantages to using secondary data analysis (Dunn, Arslanian-Engoren, DeKoekkoek, 

Jadack, & Scott, 2015). First, since the study design and data collection are already 

completed, it can save time and money. Second, data may be of higher quality. Studies 

funded by the government generally involve larger samples that are more representative 

of the target population and have greater external validity. Third, data sets often contain 
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thousands of variables. It can be useful and efficient to answer multiple research 

questions with a new purpose and from a new perspective.  

Even though secondary data analysis has advantages, there are also significant 

disadvantages and limitations. For instance, data may not address a particular research 

question and information regarding study design and data collection procedures may be 

limited.  

In order to minimize these limitations for this dissertation, I familiarized myself 

with the original study to understand the data set and examined the questionnaires and 

interview protocols. This ensured that the research questions formed fit the study and data 

set.  

SAMPLE 

Participants were first-generation KAs who had experienced language and social 

barriers in utilizing mainstream health information required to build self-help skills in 

managing chronic illness such as T2DM (N = 250) in the original study. 

Inclusion criteria included that participants: 1) self-identified as first-generation 

KAs; 2) were age 30 years or older; 3) resided in the Washington DC-Baltimore, MD 

area; 4) had physician-diagnosed T2DM and difficulty in managing glucose levels as 

demonstrated by hemoglobin A1c (HbA1c) ≥ 7.0 % within 6 months of screening; and 5) 

expressed willingness to participate in all aspects of the study over its full course (Kim et 

al., 2015). And one more inclusion criterion was added for this dissertation; participants 

must have completed a single 24-hour dietary recall. At the baseline, 232 KAs met the 

eligibility criteria. 



 69 

Exclusion criteria included that participants: 1) were unable to give informed 

consent; 2) had physical or mental health conditions that limited active participation in 

the study (e.g., blindness in both eyes, severe immobility, psychiatric diseases); and 3) 

had a hematological condition that would affect A1c assay (e.g., hemolytic anemia, sickle 

cell anemia) Kim et al., 2015).  

SAMPLE SIZE DETERMINATION 

 The original study was designed to detect meaningful changes in the primary 

endpoint of HbA1c level from baseline to a 12-month follow-up. In order to calculate a 

realistic sample size, the investigator acknowledges the effect size, significance level, and 

power of the study. A power analysis was undertaken to determine whether the sample 

size was large enough to predict the sodium intake and to determine the magnitude of 

detectable effect size in this study. In the analyses for predicting factors of sodium intake, 

the sample size was N = 232. This sample size was sufficient for the proposed analyses to 

allow an alpha = .05, a power of .99, and large effect size of .35 for hierarchical multiple 

regression: fixed model, R2 increase. Based on Power Analysis (G Power 3.1.7) 

Erdfelder, Faul, & Buchner, 1996), which is estimated to have 12 independent variables 

in the multiple regression analysis (fixed model, R2 increase), a sample size of 89 was 

required to have sufficient power of .80 with the large effect size of .35.  
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STUDY PROCEDURE 

 Recruitment 

Recruitment of KAs required the use of multiple direct and indirect methods. 

Participants were recruited directly through ethnic churches, grocery markets, other 

Korean American organizations (e.g., golf clubs, business organizations, etc.), and social 

networks. Research staff had prior permission from authorities at these sites to set up a 

table (e.g., at a grocery market) or to make a public announcement (e.g., at a church). In 

addition, the study recruited indirectly with advertisements in ethnic newspapers, through 

radio broadcasts, and on the Korean Resource Center (KRC) website.  

Screening and Verification 

To minimize the participants’ burden both financially (e.g., time, travel, parking) 

and psychologically (a large academic center research facility can be perceived as 

threatening by some participants) and also to minimize use of resources, a two-step 

approach for participant screening was employed (Kim et al., 2015). See figure 3.  

The first step was screening. During the recruitment period, the 

academic/community-partnered research team established a diabetes screening service 

area at the community-based partner site, the KRC. The screening schedule was 

advertised through the ethnic news media (e.g., newspapers and radio stations). After the 

participants saw or listened the advertisement, they contacted KRC via phone or walk in 

KRC, and research staff asked the following two questions to determine their eligibility 

for the study: “Were you diagnosed with diabetes by doctor?” or “Do you take a 

medication for diabetes?” If the respondents were eligible based on their responses, a spot 
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check assessed glucose level with a portable glucometer (LifeScan One Touch Ultra*2). 

When a subject’s glucose level exceeded a predetermined level (200 mg/dL) or the 

subject had a physician diagnosis of DM, he or she scheduled an appointment within 1 to 

2 weeks for the verification test (A1c Now+©) at the KRC.  

The second step was verification through a confirmatory blood draw. Upon arrival 

at the center, individuals’ HbA1c levels were assessed using the dry blood method with 

A1c Now+©. Only those whose A1c levels were 7.0% (51 mmol/mol) or higher were 

scheduled for the next confirmatory blood draw within 1 to 2 weeks of the initial testing. 

This confirmatory blood draw was done to refer participants with A1c Now+ results of 

7.0% or more to the Johns Hopkins ICRT laboratory to confirm their eligibility with an 

HbA1c test. After the KRC received the test results from Johns Hopkins ICRT 

laboratory, the research staff of the KRC notified every respondent of the results via 

phone. Finally, the respondents, who met all the eligible criteria and agreed to participate 

in the study, were scheduled for an appointment for enrollment and baseline data 

collection. 
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Figure 3. Diagram of Sampling Procedure (Kim et al., 2015) 

 

 

Data Collection Procedures 

Every data collection took place at the KRC according to the meeting schedule. In 

the beginning of the baseline data collection, participants were asked to sign consent 

forms. An individual characteristics questionnaire and two psychological instruments 

were filled out by participants at baseline. The 24-hour Dietary Recall and Newest Vital 

Sign (NVS) were administrated by trained interviewers according to the instructions. All 

participants received a glucometer and strips for self-monitoring their glucose levels, as 
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well as a booklet with information about self-management of diabetes as compensation at 

the baseline survey.  

Twenty Four-Hour Dietary Recall 

Daily sodium intake and level of energy intake (calories) were measured from 

Twenty-Four hour Dietary Recall in this study. A single 24-hour Dietary Recall was 

conducted with study participants, where the participants were asked to report any food 

or beverages consumed during the previous 24 hours and to quantify those foods and 

beverages. All participants were interviewed in person by trained research staff at the 

baseline to collect their diet information. Each interview was conducted at baseline, at 3 

months, and at 9 months, in addition to a 12-month follow-up survey. In each interview, 

trained research staff asked participants about the foods and beverages they consumed the 

day before. In this dissertation, only the baseline data on dietary sodium intake will be 

used since there is a possibility that the participants’ diets could change because of the 

intervention program. 

The 24-hour Dietary Recall methodology was adapted from Can Pro 4.0 using 

feasible interview mechanisms and contextually appropriate tools. The adapted 24-hour 

Dietary Recall method included a standardized interview protocol with questions and 

probes that mimic the function of a computer-assisted dietary recall, such as Can Pro 4.0 

(Appendix B). It also included culturally appropriate food image references in the form of 

three-dimensional food models and standard serving dishes common in the population to 

help increase accuracy of portion size estimates (Figure 4). 
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Figure 4. 24-Hour Dietary Recall Tools and Interview Station 

 

 

 

 

 

 

 

 

Note. Permission to use this photograph was obtained from the original study principal 

investigator, Dr. Miyong Kim.  

 

INSTRUMENTATION 

The instruments used included the 24-hour Dietary Recall and four 

questionnaires: 1) Individual Characteristics Questionnaire; 2) Newest Vital Sign (NVS); 

3) Korean Version Patient Health Questionnaire (PHQ-9K); and 4) Diabetes Care Profile: 

Social Attitudes. All of the questionnaires and instruments were in Korean, and the 

translation was verified by bilingual researchers. This study used forward-translation 

followed by testing of the Korean language version and back-translation technique that 

allows comparison of the original source language version, English, with the version 

which was back-translated into the source language.   
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Twenty-Four Hour Dietary Recall 

Description 

The sodium intake and the level of energy intake (calories) were measured with a 

24-hour dietary recall method that asks what food study participants ate for each meal for 

the past 24 hours. This 24-hour dietary recall is the most widely used diet assessment 

method measuring food intake. Each participant was asked to report all of the food, 

beverages, and supplements that the participant had consumed for the past 24 hours. 

Dietary recall depends on the ability of the participant to provide accurate information. 

Usually, the recall is conducted by personal interview and can be completed by using a 

computer or by recording intake on paper. Quantities are estimated in household 

measures, using food models as memory aids to assist in quantifying portion sizes 

(Gibson, 1990). During administration of the 24-hour dietary recall, each participant had 

available three-dimensional food models depicting foods and serving sizes in order to 

assist in reporting portion sizes of food intake.  

Accuracy of data collection was improved by using traditional Korean food 

samples and containers to measure participants’ portion sizes. Nutrient intake was 

calculated using food composition data. Computerized data collection software systems 

are currently available in most developed countries, allowing direct coding of most foods 

reported during the interview. In this study, the interviews were conducted face to face 

using the automated multiple pass method (AMPM), which is a computerized dietary 

intake instrument. Can Pro 4.0 is published by the Korean Dietary Association and is 

similar to Nutrition Data System Research (NDSR) that analyzes dietary composition. 
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Can Pro has been used by trained research assistants to interview participants by using 

food models to recall portion size accurately (Korean Nutrition Society, 2012). 

Precision 

The degree to which repeated measurements of the same variable give the same 

value is a measure of precision and also referred to as reproducibility or reliability 

(Gibson, 1990). The precision of measurement is a function of random measurement 

error, and in certain cases, true variability in the measurement that occurs over time. For a 

group of individuals, true variability arises because dietary intake differs among 

individuals (between- or intersubject variation) and within one individual over time 

(within- or intrasubject variation) Liu, Stamler, Dyer, McKeever, & McKeever, 1978).  

The precision of 24-hour dietary recall can be improved by obtaining multiple 24-hour 

recalls for the same individual (e.g., repeated 24-hour dietary recalls) Gibson, 1990). 

Generally, three 24-hour recalls (two weekdays and one weekend) can produce the best 

estimate of dietary data (Beaton, Milner, McGuire, Feather, & Little, 1983; Gibson, 

1990). For this study, dietary intake was only available using a single 24-hour dietary 

recall.   

Validity 

Validity is important in the design of nutritional assessment systems because it 

indicates the adequacy with which any measurement or index reflects the nutritional 

parameter of interest (Gibson, 1990). However, because of the difficulties in measuring 

absolute validity of dietary intake data, researchers have adopted an approach that 

measures “relative validity” (Gibson, 1990). In relative validity, the test of the dietary 
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method is evaluated against another reference method (Gibson, 1990). The validity of 24-

hour dietary recall has been studied by comparing respondents’ reports of intake either 

with intakes unobtrusively recorded, weighed by trained observers, or with biological 

markers.  

The most objective indicator of dietary sodium intake currently available is the 

measurement of urinary excretion of sodium (Bates, Margetts, & Nelson, 1997). The 24-

hour urine excretion method is used to validate the accuracy of dietary assessment 

methods. Espeland et al. (2001) measured dietary sodium intake by means of a 24-hour 

dietary recall and a 24-hour urine collection. All reported sodium intake tended to be less 

than actual values based on urine collections. For sodium, the fitted ratios of average 

intake from diet recall to those from urine collection ranged between 0.72 and 0.83 at 

baseline. This indicates that values based on diet recall tended to be 72% to 83% of those 

based on urine collection (Espeland et al., 2001). Another study that reported the 

accuracy of sodium intake using duplicated 24-hour dietary recalls and a salt 

questionnaire also showed considerable underestimation of dietary sodium intake 

assessed using two 24-hour dietary recalls (De Keyzer et al., 2015).   

The validity of the level of energy intake (calories) can be evaluated by means of 

comparing it to total energy expenditure (Hagfors, Westerterp, Skoldstam, & Johansson, 

2005). Johnson, Driscoll, and Goran (1996) examined the accuracy of the multiple-pass, 

24-hour recall technique to estimate energy intake in young children (4 to 7 years old) 

who consumed self-selected diets compared with energy expenditure as measured by the 

doubly labeled water technique. They reported an overall underestimation of energy 
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intake of 3% with this 24-hour recall method; however, reported energy intake and total 

energy expenditure were not significantly different, which suggests that the 

underestimation may have been due to random variation associated with the dietary 

assessment method. Another study that determined the accuracy of the multiple-pass, 24-

hour recall technique to estimate the energy intake of adults who prepared their own 

meals with the energy intake required for weight maintenance had similar results 

(Hagfors et al., 2005). Compared with weight maintenance energy intake, during the self-

selected diet period, men and women underestimated energy intake by 11% and 13%, 

respectively (Hagfors et al., 2005). Sawaya et al. (1996) compared 4 different dietary 

assessment methods (7-day food records, self-administered 1 day, 24-hour recall, Willett 

food frequency questionnaire, and Fred Hutchinson Cancer Research Center/Block food 

frequency questionnaire) to the total energy expenditure measured by doubly labeled 

water technique (gold standard) in younger (25.2±11 years old) and older (74±1.4 years 

old) women; all 4 methods underestimated intake by approximately 20%.  

The multiple-pass, 24-hour recall method was developed to minimize 

underreporting of dietary intake by providing respondents with multiple cues and 

opportunities to recall food intake (Gibson, 1990). Memory of foods eaten has been 

suggested as one of the factors influencing the accuracy of the 24-hour dietary recall. The 

multiple-pass 24-hour recall method differs from the traditional 24-hour recall since the 

interviewer uses five distinct passes to collect information about a subject’s food intake 

over the preceding 24 hours (Johnson et al., 1996). According to the description of 

multiple-pass 24-hour recall by Johnson et al. (1996), there were five passes, as follows. 
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The first pass is called a “quick list.” The subjects are asked to recall everything eaten the 

previous day using any recall strategy they choose. The second pass is “forgotten food 

list.” The interviewer asks about additional foods, focusing respondents’ attention on 9 

categories of foods that are often forgotten: nonalcoholic beverage, alcoholic beverage, 

sweets, savory snacks, fruit, vegetables, cheeses, breads and rolls, and any other foods. 

The third pass is “time and occasion.” To collect information on the time at which the 

respondent ate each food and the name of the eating occasion, the interviewer sort foods 

into chronological order and groups them by eating occasion. For the fourth pass, “detail 

and review,” the interviewer asks about a detailed description of the food reported, the 

amount eaten, its source (e.g., store or restaurant), and whether it was eaten at home. The 

fifth pass is “Final probe.” This pass is conducted to provide a final opportunity to recall 

foods. The interviewer encourages the respondent to report small amounts of food that 

may have been regarded as not worth mentioning.   

Johnson and colleagues (1996) examined the accuracy of the multiple-pass, 24-

hour recall technique to estimate the energy intake of young children (4 to 7 years old) 

consuming self-selected diets compared with energy expenditure as measured by the 

doubly labeled water technique. They reported an overall underestimation of energy 

intake of 3% using this 24-hour recall method. However, reported energy intake and total 

energy expenditure were not significantly different, which suggests that the 

underestimation may have been due to random variation associated with the dietary 

assessment method. Also, another study conducted by Jonnalagadda et al. (2000) 

assessed the accuracy of the multiple-pass, 24-hour recall method for estimating the 
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energy intake of men (N = 45) and women (N = 33) by comparing it with energy intake 

required for weight maintenance. In this study, the energy intake levels of men and 

women were underestimated by 11% and 13%, respectively. Comparing with the 

previous study, which examined the accuracy of energy intake with food records (Martin, 

Su, Jones, Lockwood, Tritchler, & Boyd, 1996), the underestimation of the multiple-pass 

method (11–13%) was lower than the food record method (20%).  

Limitations to using 24-hour dietary recalls include under-reporting of intake, 

variations between foods eaten on weekends versus weekdays, and the possibility of 

participants’ providing socially desirable responses (Gibson, 1990). Since the 24-hour 

recalls were scheduled, rather than randomly collected via phone, participants may have 

altered their intake, knowing they would be reporting it. Underestimations of food intake 

would be expected to affect different groups approximately to the same extent and thus 

would not systematically change relative values (de Castro, 2000).  

Advantages 

The primary advantages of the 24-hour recall method are its speed and ease of 

administration (Margetts & Nelson, 1997). Compliance is usually good because only a 

small amount of effort is required from each subject. In this study, the data collection 

proceeded relatively rapidly, taking on average 40 minutes for a trained interviewer to 

complete a 24-hour recall for one subject.  

When an interviewer administers the tool and records the responses, the 

respondent is not required to have functional literacy. In this study, all interviewers have 

been trained in the use of a standardized instrument, and they were very knowledgeable 
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about food available in the marketplace, how foods are prepared, and regional and ethnic 

food habits. Therefore, participants could report information easily and effectively since 

the interviewers were able to prompt them understand the cultural foods consumed.      

There are a few more general advantages of 24-hour dietary recall. The method is 

appropriate for measuring current diet in groups of subjects and is therefore well suited to 

studies in which differences between group means will be assessed (Margetts & Nelson, 

1997). And 24-hour dietary recall does not alter the food behavior as much as food 

diaries (Thompson, Subar, & Coulston, 2008). The 24-hour dietary recall method 

provides estimates of the average intake of large sample sizes that are comparable to 

other methods such as food records.  

Disadvantages 

The 24-hour recall method also has several disadvantages when measuring 

nutritional intake. The primary disadvantage is that the method may be expensive 

because it requires trained and skilled interviewers. In this study, there were costs related 

to the wide variety of food models, training interviewers, and computer software 

required. Another disadvantage is the difficulty of estimating portion sizes. In order to 

compensate for this disadvantage, we used food models and photographs to improve the 

precision. In addition, interviewers must be adequately trained in the technique, as it may 

be easy to bias responses through ill-judged or leading questions or by failing to probe 

adequately for food consumption that subjects do not spontaneously mention. The 

interviewer must be able to speak the subjects’ native language and be familiar with the 

food habits of the population from which the sample has been drawn. All interviewers 
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spoke Korean, and they were very familiar with both traditional Korean foods and 

American foods. Estimating food quantities and food ingredients may be especially 

difficult if a participant ate in a restaurant. We asked participants how often they eat out 

and what food they ate in restaurants with open-ended questions. Finally, the likelihood 

of underestimation of nutritional intake can happen when using 24-hour dietary recall.    

Despite the disadvantages, 24-hour dietary recalls were used for this study 

because the research team could save costs on training and materials since they had used 

the resources, including trained interviewers, software, and food models, in previous 

studies. Also, the interviewers were all KAs who can speak Korean and were very 

familiar with both Korean foods and American foods, but they also have plentiful 

experiences working on studies for KAs. Finally, participants did not need to put in extra 

time or effort to complete dietary assessments with 24-hour dietary recall.       

The proposed study will contribute to our knowledge about benefits of the 

assessment of sodium intake using a single 24-hour dietary recall with a culturally 

tailored protocol that included trained bilingual interviewers and using food models.    

Individual Characteristics Questionnaire 

The individual characteristics questionnaire focused on basic information about 

the participant including age, gender, education, income, marital status, acculturation 

(length of stay in the United States), duration of diagnosed diabetes, and having health 

care provider (see Appendix C). Among those factors, age, gender, education, income, 

marital status, acculturation, and duration of diagnosed diabetes were classified as 
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personal factors in the theoretical framework. The status of not having health care 

provider was classified as a barrier to adhering to the recommended sodium intake.   

Length of Stay in the U.S. 

 Validity 

 Length of stay in the U.S. was a proxy of acculturation level in this study. To 

compare the performance of number of years resided in the U.S. with another available 

acculturation proxy, which is English proficiency, Pearson correlation analysis was 

conducted. English proficiency was asked by three items including “How well can you 

communicate with English speakers? How well can you communicate with English 

speakers over the phone? and How well can you read newspapers written in English?” 

Respondents choose from four response options: 1) very good; 2) good; 3) fair or 4) not 

at all, poor. The result of correlation concluded that length of stay in the U.S. was 

significantly related with sum of scores of English proficiency (r = .79, p < .01).  

Newest Vital Sign 

Description 

Newest Vital Sign (NVS) was developed as a quick and accurate screening test 

for health literacy, available in English and Spanish (Weiss et al., 2005). The NVS 

measure presents a nutrition label that is accompanied by 6 questions. The NVS was 

created as a screening tool that would take only about 3 minutes to administer, making it 

more applicable to use in clinical settings. The goal of the NVS is to quickly identify a 

patient’s likelihood of having limited health literacy. The task requires that participants 

have facility with both reading and numeracy in order to answer the questions correctly. 
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Sample items include, “If you eat the entire container, how many calories will you eat?” 

and “Pretend that you are allergic to peanuts. Is it safe for you to eat this ice cream?”  

The NVS is scored by adding the number of correct responses to produce a health 

literacy score ranging from 0 to 6. Patients with more than 4 correct responses are 

unlikely to have low literacy, whereas fewer than 4 correct answers indicate the 

possibility of limited literacy. The scores are interpreted as: 1) score of 0 to 1 suggests 

high likelihood of limited literacy 2) score of 2-3 indicates the possibility of limited 

literacy and 3) score of 4-6 indicates adequate literacy. This is suitable for use as a quick 

screening test for limited literacy in primary health care settings. The total score will be 

used in analyzing the health literacy of participants in this study. For assessing health 

literacy level with NVS, the interviewers were trained according to the instructions and 

practiced administering the interview.    

Validity 

Osborn et al. (2007) compared the performance of the NVS with existing health 

literacy measures, including Rapid Estimate of Adult Literacy in Medicine (REALM) and 

Short Test of Functional Health Literacy in Adults (S-TOFHLA) screening tools in order 

to test validity. During the study, the NVS and REALM were given to over 100 patients, 

and the NVS and S-TOFHLA were given to over 100 patients in public clinics (Osborn et 

al., 2007). The study concluded that the NVS reliably identified patients at risk for 

limited health literacy as it correctly identified almost all patients with limited health 

literacy as determined by S-TOFHLA (r = .61, p < .001) and REALM (r = .41, p < .001) 

Osborn et al., 2007). 
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The NVS showed correlates with the Test of Functional Health Literacy in Adults 

(TOFHLA) Weiss et al., 2005). The correlation against the reference standard TOFHLA 

was 0.49 on 332 observations (95% CI: 0.40 to 0.57), meaning that 24% (95% CI: 16 to 

32) of the variance is accounted for, which can be deemed acceptable as it is significantly 

higher (p < .001) than the unacceptable value of 0.30 set in the power calculation 

(Rowlands et al., 2013). The NVS demonstrated high sensitivity for detecting limited 

literacy and moderate specificity through a study to compare performance on the NVS 

with an existing literacy measure, including REALM to 129 patients and S-TOFHLA to 

119 patients (Osborn et al., 2007).  

Reliability 

The internal consistency of NVS was adequate. There was a Cronbach’s alpha of 

.76 on 6 items given to 250 English-speaking participants in English and .69 on 6 items 

given to 250 Spanish-speaking participants in Spanish (Weiss et al., 2005). With 337 

United Kingdom participants, the alpha coefficient was .74 (Rowlands et al., 2013). The 

reliability coefficient from this original study (N = 250) was .78 (Kim et al., 2015). 

Korean Version 9-Item Patient Health Questionnaire  

Description 

Depressive symptoms were measured using the Korean version of the Patient 

Health Questionnaire (PHQ-9K), which has been validated in a study of Korean elderly 

and Korean American adults (Han et al., 2008). PHQ-9 (Kroenke & Spitzer, 2002) was 

the first self-reported questionnaire designed for use in primary care that actually 

diagnoses mental disorders using the criteria from the Diagnostic and Statistical Manual 
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of Mental Disorders, Fourth Edition (DSM-IV) APA, 1994). The PHQ-9 assesses four 

specific DSM-IV diagnoses, namely, major depressive disorder, panic disorder, other 

anxiety disorders, and bulimia nervosa, and four subthreshold disorders, namely, other 

depressive disorder, probable alcohol abuse/dependence, somatoform disorder, and 

binge-eating disorder. This brief questionnaire is only three pages long and can be 

entirely self-administered by the patient (Kroenke & Spitzer, 2002).  

The instrument has 9 items that evaluate the frequency of depressive symptoms 

over the preceding two weeks. Items are scored from 0 (not at all) to 3 (nearly every day); 

totals range from 0 to 27. Cut-off points for PHQ-9K scores are as follows: 1) < 5 for 

minimal depression or normal; 2) 5 to 9 for mild depression; and 3) ≥ 10 for clinical 

depression as determined by a previous validation study of elderly Korean adults (Han et 

al., 2008).  

 Validity 

The convergent validity was established by comparing the PHQ-9K with the 

Geriatric Depression Scale (GDS) and Center for Epidemiological Studies Depression 

Scale (CES-D) in elderly Korean patients (Han et al., 2008). The PHQ-9K was 

significantly, positively correlated with the GDS and CES-D (r = .74, p < .01 and r = .67, 

p < .01, respectively).  

Reliability 

The reliability of the PHQ-9K in elderly Korean patients was adequate 

(Cronbach’s alpha = .86, p < .01), and the PHQ-9K showed significant positive test-retest 

reliability (r = .79, p < .01) Han et al., 2008). Choi et al. (2007) reported that in a study 
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with 160 ambulatory patients in a family practice clinic, the Cronbach’s alpha was .85. 

The internal consistency reliability coefficient of this study was .82. A previous study 

compared the factor structure of PHQ-9 among different ethnic groups, including African 

American, Chinese American, Latino, and non-Hispanic White (Huang, Chung, Kroenke, 

Delucchi, & Spitzer, 2006). One main factor that included all PHQ-9 items was found in 

each ethnic group, with coefficients ranging from 0.79 to 0.89. Internal consistency 

reliability (Cronbach’s alpha) of the PHQ-9 was 0.80, 0.79, 0.80, and 0.86 in African 

Americans, Chinese Americans, Latinos, and non-Hispanic whites, respectively.  

Diabetes Care Profile (DCP): Social Attitudes 

Description 

The DCP was developed as a self-administered questionnaire specific to diabetes 

(Fitzgerald et al., 1996). The instrument contains 7 sections encompassing 234 items that 

measure social and psychological factors related to diabetes and its treatment (Fitzgerald 

et al., 1996). The DCP also contains questions on demographic information and self-care 

practices. Respondents can complete all of the questionnaire in approximately 30 to 40 

minutes. DCP has 14 subscales representing important facets of diabetes patients: control 

problems, social and personal factors, positive attitude, negative attitude, self-care ability, 

importance of care, self-care adherence, diet adherence, medical barriers, exercise 

barriers, monitoring barriers, understating management practice, long-term care benefits, 

and social attitudes.  

Social support was measured from Social Attitudes, a subscale of DCP, for this 

study. Social Attitudes has five items, and each of the five categories listed above is 
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scored on a 5-point Likert scale ranging from 1, “strongly disagree,” to 5, “strongly 

agree.” The total score ranges from 5 to 25 with higher scores indicating higher perceived 

social support. Several studies measured social support with the Social Attitudes subscale 

of the DCP (Rosland, Kieffer, Israel, et al., 2008; Okura, Heisler, & Langa, 2009). In this 

study, the Social Attitudes subscale was used to measure social support a component of 

interpersonal influences, which was determined by the response to the social support 

questionnaire focusing on family and friends assistance.  

Validity 

The DCP scales were examined for both construct validity and concurrent 

validity. Construct validity of the DCP scale was evidenced by statistically significant 

correlations of the DCP scales to the physiologic measure of glycosylated hemoglobin 

(GHb) Fitzgerald et al., 1996). GHb is a blood test that measures a patient’s average 

blood glucose level for the past 2 to 3 months. In a study conducted by Fitzgerald et al. 

(1996), three scales of DCP were significantly correlated with GHb level: control 

problem (r = .21), self-care ability (r = –.33), and self-care adherence (r = –.28). The 

subscale Social Attitudes did not provide the adequate correlation score for validity (r = 

.01). Concurrent validity is demonstrated when an external, previously validated scale 

measuring a similar construct is correlated with the scale in question. Concurrent validity 

was examined by calculating correlations of the DCP scales with scales external to the 

DCP (social provisions scales, the Center for Epidemiologic Studies depression scale 

[CES-D], and the happiness and satisfaction scale) Fitzgerald et al., 1996). These three 

scales were selected because they measure constructs similar to those measured by the 
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DCP. And the correlations between the three external scales and the support attitudes of 

the DCP subscale were all significant (social provisions scale: r = .51; CES-D: r = -.35; 

happiness and satisfaction scale: r = .25). However, there were no studies to examine the 

validity of each subscale, including Social Attitudes, since DCP was developed to 

measure diabetes self-care.   

Reliability 

The reliability of the DCP, including Social Attitudes, has been determined by 

Cronbach’s alpha calculated on standardized scores. For a sample of 440 diabetes 

patients aged 21 years old or older in a community setting, the Cronbach’s alpha 

reliability ranged from a low of .60 (exercise barriers) to a high of .95 (long-term care 

benefits) Fitzgerald et al., 1996). For the current study, the Cronbach’s alpha score of 

Social Attitudes was .73, and the reliability of this subscale was acceptable.  

DATA ANALYSIS 

The data were entered into a database using the Statistical Package for the Social 

Sciences (SPSS) Windows release 20.0 (IBM, 2011). All data of potential interest were 

transferred to a new file in a preferred base program. Addressing missing data, recoding 

variables, and creating new variables were done in preparation of secondary data 

analyses.  

The statistical significance level for all research questions was set at p < .05. Prior 

to conducting descriptive analyses, all data were examined for accuracy, as well as for 

missing values and normality. For the missing values, especially for the instruments, the 

investigator followed the guidelines of the instrument developers. If there was no 
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guideline, mean substitution from the single imputation method was used to deal with 

missing data (McKnight, McKnight, Sidani, & Figueredo, 2007).  

The assumptions of each statistical method will be checked prior to data analysis, 

including independency of the sample, normal distribution of variables (skewness, 

histograms, and normal probability plots), the homoscedasticity, and linearity.  

The original sample for this study included 250 KAs with type 2 diabetes. 

However, a total of 18 were dropped due to missing data. Data was considered missing if 

questions on key data points such as dietary sodium intake were unanswered.  

The analyses were conducted in several steps. First, descriptive data analyses 

were performed in order to describe characteristics of participants and study variables. 

Descriptive statistics was used with means, standard deviations, ranges of scores, and 

frequencies to describe characteristics of participants for individual characteristics data 

and other variables; reliability for each instrument was checked. Cronbach’s alphas was 

used to determine internal consistency of the instruments with the study population.  

Research Questions 

Question 1 

What are the relationships among personal factors (age, gender, education, 

income, marital status, acculturation, duration of diagnosed diabetes), barriers 

to adhering to the recommended sodium intake (low health literacy, high level of 

energy intake, high level of depressive symptoms, and absence of health care 
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provider), interpersonal influences (social support), and average daily sodium 

intake in KAs with T2DM? 

Pearson correlations for interval-level data, Spearman rank for ordinal data, and 

Phi correlation for dichotomous data were used to examine the relationships among the 

variables. Prior to the data analyses, data was analyzed to be sure that the following 

corresponding assumptions are met: 1) the distribution of the variables is normal; 2) 

homogeneity of variance (homoscedasticity); and 3) the relationship between the 

variables is linear.   

Question 2 

What are the significant predictors among independent variables of personal 

factors, barriers to adhering to the recommended sodium intake, interpersonal 

influences of average daily sodium intake in KAs with T2DM? 

a. Among these factors, which factor contributes the most unique variance for 

sodium intake among KAs with T2DM? 

b. Among these factors, what are the significant predictors for sodium intake 

among KAs with T2DM after controlling for personal factors? 

The bivariate correlation analysis conducted for Question 2 yielded the predictor 

variables with significant correlations with the dependent variable, dietary sodium intake. 

Only those predictor variables that are significantly correlated with dietary sodium intake 

were added to the multiple regression analysis to be consistent with the multiple 
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regression assumption requiring significant relationships between the predictors and the 

outcome variable (Tabachnik & Fidell, 2013).  

Hierarchical multiple regression analysis was conducted to examine Questions 2a 

and 2b. Personal factors were placed in the first block, and the other predictors were 

placed in the second block. A primary purpose of entering the variables in blocks was to 

estimate the effect of type or category of variables, personal factors, and behavior-

specific cognition and affect in this study on the dependent variable (Keith, 2006). Within 

the block, the predictors were entered with simultaneous method. Simultaneous entry 

illustrates general coefficients of each variable. 

Question 3 

How much sodium do KAs with T2DM consume per day?  

a. What are the differences in daily sodium intake by gender and age groups?  

Descriptive statistics with mean and standard deviation, the range of daily sodium 

intake, and frequency and percentage of sample who consume over 2,300mg of dietary 

sodium determined the dietary sodium intake during the previous 24 hours. In order to 

compare the differences of daily sodium intake in gender and age groups, t-tests and 

ANOVA were applied.   

Question 4 

What kinds of food sources contribute to the most daily total sodium intake in 

KAs with T2DM? 
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a. What are the differences in gender, age groups, and meal type for the top ten 

sodium food groups among KAs with T2DM? 

Assessment of diet and ranking food sources of sodium: Total intake of daily 

sodium was calculated using the Diet Analysis program, called Can Pro 4.0 (Korean 

Nutrition Society, 2012), was based on 24-hour dietary recall data. Can Pro categorized 

dietary intake into 23 food groups (see Table 2). These food groups were developed by 

categorizing 1,821 kinds of Korean common-used food into 23 food groups based on 

Korean National Nutrition and Health Examination Survey (KNHANES) dietary intake 

file.  

The contribution of each food group to daily sodium intake was calculated using 

the following formula: 

% of Na from food group = (sum of Na from food group (mg) / total sum of Na 

from all foods (mg)) x 100 

In order to make rankings within food group, the contribution of sub-food group to daily 

sodium intake was calculated using same formula.  

The food group and sub-group food group contribution calculations were 

preformed separately for each age group (30-49, 50 – 64, 65 years or older), gender, and 

meal type. 

 

 

 

 



 94 

Table 2.  

Korean Food Groups and Food Items by Korean Nutrient Database Can Pro 4.0 

Food Group Food Items 

Rice boiled rice, multi-grain rice, bibimbap, fried rice, 

bowl of rice with toppings, sushi 

Bread and snacks breads, donut, muffin, bagel, cake, chips, sandwich, 

hamburger, pizza, toast, hotdog, taco, cereal  

Noodles and dumplings noodle soup, ramen, vermicelli, Chinese noodle, 

dumpling, rice-cake soup, pasta 

Soups and gruel cream-soup, mushroom-soup, gruel with pumpkin, 

red bean, and vegetable 

Korean-style soups clear soup, bean paste soup, beef bone soup, cold 

soup 

Stews fish and shellfish stew, bean paste stew, 

vegetable/Kimchi stew, hot pot 

Roasted meat and fish roasted fishes & shellfish, meat, seaweed, tofu and 

vegetable 

Korean-style pancake Korean style pancake with vegetable, fish, meat, and 

tofu 

Stir-fried food stir-fried with vegetables, fishes, and meats, stir-fried 

rice cake 

Food boiled down in soy 

sauce/other seasonings 

boiled down fishes, meats, vegetables, or tofu in soy 

sauce or other seasonings 

Fried food fried fishes, meats, or vegetables 

Boiled or seasoned vegetable boiled and seasoned vegetable, seasoned raw 

vegetable, salad 

Kimchi Kimchi (napa cabbage kimchi), kkakduki (cubed 

radish kimchi)/small radish kimchi, nabak kimchi 

(watery kimchi with sliced vegetable), other kimchi 

Sashimi sashimi 

Fermented fish salt-fermented fish 

Pickled vegetable pickled vegetables 

Salt-containing seasoning soy sauce, soybean paste, red pepper paste, salty 

seasonings used during cooking 

Milk and dairy products milk, low-fat milk, cheese, ice cream, yogurt 

Beverage and alcohol beverage, soda, alcohol, tea, coffee 

Fruits fresh fruit, canned fruit, fruit juice 

Rice cake rice cake 

Single foods grain, nuts, fresh vegetable, seaweeds 

Processed food and other foods bacon, ham, beef jerky, canned tuna, canned ham, 

fish cake 
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PROTECTION OF HUMAN SUBJECTS  

 Since the original research was approved by the Institutional Review Board (IRB) 

of the University of Texas at Austin, an amendment was added for the dissertation study 

that encompassed the purpose of the study, focusing on the examination of sodium intake 

and research questions.  

 Information from the original data set was kept strictly confidential and managed 

in accordance with the requirements of the IRB. This study involved secondary analysis 

of data and used only an existing data set, and additional data collection activities were 

not necessary. Therefore, there was no specific recruitment and consent procedure of 

subjects in this study. All information was used only for this study. To keep data strictly 

confidential, code numbers for each participant were used, and data sets were maintained 

in a locked file. The list of contact information linking code numbers to individual names 

was kept separately from other documents for confidentiality by the original investigator. 

SUMMARY 

 This chapter presented the methods that were used for this study. The design of 

the proposed study was a descriptive, correlational study using secondary data analysis. 

Target sample, estimated sample size, study procedures—including sampling procedure 

and data collection procedures—instrumentation, and expected data analyses to answer 

research questions were addressed. Data were analyzed using SPSS 20.0 to answer the 

research questions. Protection of human subjects for the original study and secondary 

study was also reviewed.  
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CHAPTER 4: RESULTS 

 This chapter discusses the results of this dissertation study. The first section of 

this chapter is a description of the sample. This description will be followed by a 

presentation of the descriptive statistics for all the variables in the study and the results of 

the analyses for each research question. 

DEMOGRAPHICS OF THE SAMPLE 

 The data used for this study were collected from participants who participated in 

Community-Based Diabetes Care for Korean American Immigrants (NCT01264796), a 

randomized controlled trial to determine the effectiveness of a health literacy intervention 

among KAs with T2DM. Originally, there were 250 participants in the study, however, 

due to missing data for some participants, the final sample was 232. 

Table 3 shows the demographic characteristics of the participants in this study. The 

232 study participants had a mean age of 58.7 (SD =8.4) and ranged from 35 to 76 years 

old. The majority of the participants were between 50 and 64 years old (60.8%). There 

were 135 (58.2%) males and 97 (41.8%) of female. Overall, this was a relatively low-

educated sample with 47.7% not having graduated from high school. About 50.0% of the 

sample had an income below $39,999 and 90% of sample were married. The average 

duration of diagnosed DM was 7.9 years (SD = 7.2) and the length of stay in the US was 

24.1 years (SD = 11.2). Almost half of participants reported being diagnosed with HBP 

(47.9%) and had insurance (52.2%). Mean BMI was 25.5 for males and 25.4 for females. 
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Table 3. 

Demographic Characteristics of the Sample (N = 232) 

Variable N (%) Mean (SD) Range 

Age, years    58.7 (8.4) 35 – 76 

 30 – 49  32 (13.8)   

 50 – 64  140 (60.8)   

 ≥ 65  60 (25.9)   

Gender Female 97 (41.8)   

 Male 135 (58.2)   

Education Did not graduate HS 110 (47.7)   

 HS graduate 16 (6.9)   

 Some college 87 (37.5)   

 College graduate 2 (0.9)   

 Some graduate/Masters or PhD 17 (7.3)   

Income 0 - $19,999 57 (25.3)   

 $20,000 - $39,999 52 (22.4)   

 $40,000 - $59,999 43 (18.5)   

 $60,000 - $ 79,999 27 (11.6)   

 $80,000 - $ 99,999 19 (8.2)   

 $100,000 + 27 (11.6)   

Marital Status Married 206 (88.8)   

 Unmarried 26 (11.2)   

Duration of Diagnosed DM, years  7.9 (7.2) 0 – 35  

Length of Stay in US, years  24.1 (11.2) 1.3 – 53  

Hypertension diagnosed 100 (47.9)   

Insurance Yes 121 (52.2)   

BMI Males  25.5 (3.2) 18.6 – 35.7  

 Females  25.4 (3.1) 17.7 – 34.4    
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DESCRIPTIVE STATISTICS FOR STUDY VARIABLES 

 Descriptive statistics for the variables related to barriers to recommended sodium 

intake and interpersonal influences are presented in the Table 4. The mean score of health 

literacy measured with the NVS was 1.79 (SD = 1.76). About half of the participants 

(53.9%) exhibited limited literacy levels, scoring 0 – 1. The average daily energy intake 

(calories) of males and females was 1,933.03 kcal (SD = 697.44) and 1,510.09 kcal (SD = 

566.15), respectively. The guidelines for individual calorie intake may vary depending on 

body size and physical activity level. Based on the 2015 – 2020 U.S. Dietary Guidelines, 

the estimates of recommended calorie intake for males are 2,200 kcal and 1,600 kcal for 

females (U.S. Department of Agriculture, 2015). Among males, 32.6% of participants 

consumed more calories than recommended (2,200 kcal). The percent of females who 

consumed more energy than recommended (1,600 kcal) was similar (38.1%). Depressive 

symptoms were measured by PHQ-PK, and the mean score was 5.24 (SD = 4.95), 

indicating 15% of participants were at level of clinical depression. About 30% of 

participants did not have a primary health care provider for managing DM. Social support 

was measured by Social Attitude subscale with, mean score of 17.24 (SD = 5.48), 

indicating the perceived social support of this sample was medium. 
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Table 4.  

Descriptive Statistics of Barriers to Recommended Sodium Intake and Interpersonal Influences (N = 232) 

Instrument / Scale Study Variable N (%) Mean (SD) Range 

NVS Health literacy  1.79 (1.76) 0 – 6 

      Limited literacy (0-1) 125 (53.9)   

      Possibility of limited literacy (2-3) 70 (30.2)   

      Adequate literacy (4-6) 37 (15.9)   

24-hour dietary recall Level of energy intake    

      Males  1,933.03 (697.44) 435.23 – 4,459.11 

      Females  1,510.09 (566.15) 501.01 – 3,525.15 

      Above 2,200 kcal (male) 44 (32.6)   

      Above 1,600 kcal (female) 37 (38.1)   

PHQ-9K Depressive symptoms  5.24 (4.95) 0 – 27 

      Minimal depression/normal (0 – 4) 126 (54.3)   

      Mild depression (5 – 9) 71 (30.6)   

      Clinical depression (≥ 10)  35 (15.1)   

Individual characteristics questionnaire Absence of PCP 68 (29.3)   

Social Attitude Social support  17.24 (5.48) 5 – 25  

Note. NVS = Newest Vital Sign; PHQ-9K = Korean Version of Patient Health Questionnaire; PCP = primary health care 

provider
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ANALYSES 

Data cleaning and error checking preceded data analysis. Missing data were less 

than 1% for only the income variable and were randomly distributed. Within each 

instrument, there was no missing data.  

Frequencies, including histogram and skewness, were performed to identify 

outliers and normality. For the length of stay in U.S variable, two outliers were found 

whose length of stay was less than 1 year compared to the main sample with length being 

1.3 year. Thus, for length, these two outliers were coded as 1 for the data analysis. The 

assumption of normality was supported by the absolute value of skewness being less than 

1.5 (Munro, 2005). For accurate interpretation, other assumptions such as linearity, 

homogeneity of variance, and multicollinearity of variables were tested and all were met.  

Since there were two groups in the original project, t-test and chi-square were 

used to identify whether there was a difference between intervention and control group. 

Variables that were included in this comparison were: age, gender, education, income, 

marital status, duration of diagnosed DM, length of stay in U.S., health literacy, energy 

intake, depressive symptoms, absence of PCP, social support, and daily sodium intake. 

Chi-square was used for categorical variables (gender, education, income, marital status, 

and absence of PCP). There were no significant differences for these variables between 

intervention and control group. Continuous variables (age, duration of diagnosed DM, 

length of stay in U.S., health literacy, energy intake, depressive symptoms, social 

support, and daily sodium intake) were not significantly different between two the 

groups.  
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Before running correlations, the assumptions for using correlations were tested. 

First, the independence of observations was supported by the data collection process 

since data were collected separately. Second, the assumption of linear relationships 

between variables was supported by viewing scatter plots. Third, the assumption of 

normality of the data was tested using histograms and Q-Q plots. Also, the assumption of 

normality was supported by the absolute value of skewness, less than 1.5 (Munro, 2005). 

The assumptions of normality and linearity for this data were met.  

Before performing the hierarchical regression analysis for KAs with T2DM, 

assumptions for regression were tested such as normality, linearity, homoscedasticity, 

and independence. In order to confirm the normality assumption, histograms and Q-Q 

plots of residuals were tested; the assumption of normality of the data was satisfied from 

these histograms and Q-Q plots. 

In order to examine linearity and homoscedasticity, scatter plots of the residuals 

against the predictors of dependent variables were tested. To meet the assumption of 

homoscedasticity, the residuals should distribute randomly around the line of zero 

(Osborne & Waters, 2002). In this study, the scatter plots of the residuals against the 

predicted dependent variables showed that the residuals were randomly distributed; thus, 

the assumption of homoscedasticity and linearity of the data were met. 

To check the assumption of independent errors, the Durbin-Watson values of 

Studentized residuals were examined. The acceptable Durbin-Watson value was from 1.5 

to 2.5 (Hutcheson & Sofroniou, 1999). In this study, the Durbin-Watson value was 1.791 

in which the assumption of independence was supported. 
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To examine the presence of multicollinearity, the tolerances of variables and 

variable inflation factors (VIF) were checked. The tolerance of variables should be larger 

than .1 to rule out the possibility of multicollinearity, and the cutoff point of VIF should 

be smaller than 10 (Belsley, Kuh, & Welsch, 1980; Kutner, Nachtsheim, & Neter, 2004). 

In this study, the tolerances of variables were all larger than .1, and ranged from .589 

to .929, and the values of VIF were all smaller than 10, and ranged from 1.076 to 1.705, 

which indicated that multicollinearity was not evident in this current data. 

Prior to performing independent t-tests and one-way ANOVA, the assumptions 

for t-tests and one-way ANOVA, normality and homogeneity, were confirmed. The 

assumption of normality of the data was met from histograms and Q-Q plots. The 

homogeneity assumption was met from the Levene’s test for equality of variance.  

Dichotomous variables (gender, marital status, and absence of health care 

provider) were coded as the followings: a) male as 1 and female as 2; b) married as 1 and 

unmarried as 2; and c) no having a health care provider as 0 and having a health care 

provider as 1.   
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FINDINGS FOR RESEARCH QUESTIONS 

Question 1 

What are the relationships among personal factors (age, gender, education, 

income, marital status, acculturation, duration of diagnosed diabetes), barriers 

to adhering to the recommended sodium intake (low health literacy, high level of 

energy intake, high level of depressive symptoms, and absence of health care 

provider), interpersonal influences (social support), and average daily sodium 

intake in KAs with T2DM? 

 Three types of correlation coefficients were applied to check relationships 

between two levels of measurement: Pearson product-moment for interval level 

measurement; Spearman’s rank correlation coefficient for ordinal levels; and Phi 

correlation for dichotomous variables. Gender, marital status, absence of health care 

provider were dichotomous variables. Education and income were ordinal levels of 

measurement; and age and other scale based scores were interval levels of measurement.  

Table 5 presents the correlations among predictor variables and independent 

variables in KAs with T2DM using correlation coefficients by their level of 

measurement.  

Relationships between Predictor Variables and Daily Sodium Intake 

Daily sodium intake was significantly correlated to gender (r = -.19, p < .01), 

marital status (r = -.15, p < .05), and level of energy intake (r = .56, p < .01). Participants 

who were male and married were more likely to consume more sodium. The level of 
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energy intake was strongly positively related to dietary sodium intake, which was the 

expected result.    

Relationships of Independent Variables  

Age was significantly positively related to length of stay in US (r = .46, p < .01), 

duration of diagnosed DM (r = .28, p < .01), and absence of health care provider (r = .22, 

p < .01). In contrast, age was negatively related to education (r = -.16, p < .05), income (r 

= -.22, p < .01), and health literacy (r = -.27, p < .01). Older KAs were more likely to be 

less educated, have less income, be lower in health literacy and have a health care 

providers. Also, older KAs had been in the US longer and had been diagnosed with DM 

longer.  

 Gender was significantly related to education (r = -.33, p < .01), marital status (r 

= .14, p < .01), duration of diagnosed DM (r = -.15, p < .05), and level of energy intake (r 

= -.32, p < .01). Males were more likely to have a higher level of education and energy 

intake and had been diagnosed with DM longer. Females were more likely to be 

unmarried (r = .14, p < .05). 

 Education was significantly related with income (r = .22, p < .01), marital status 

(r = -.13, p < .05), length of stay in US (r = -.14, p < .05), and level of energy intake (r 

= .13, p < .05). More educated participants were more likely to have a higher income and 

consume a higher level of energy intake. Participants with lower education level had been 

in the US for a longer period and were more likely to be unmarried.   

 Income was significantly correlated with marital status (r = -.28, p < .01), health 

literacy (r = .15, p < .05), depressive symptoms (r = -.23, p < .01), and absence of health 
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care provider (r = .17, p < .05). Participants with higher incomes were more likely to be 

married, have higher literacy, have lower levels in depressive symptoms, and to have a 

health care provider.  

 Depressive symptoms were correlated only with marital status (r = .19, p < .01). 

Participants who were unmarried had higher levels of depressive symptoms.    

 Length of stay in US was a proxy variable of acculturation in this study. The 

length of stay in US was positively related to years of having DM (r = .20, p < .01), and 

level of health literacy (r = .19, p < .01). In contrast, length of stay in US was negatively 

significantly associated with depressive symptoms (r = -.18, p < .01) and absence of 

health care provider (r = .35, p < .01). Participants who stayed longer in the US had more 

years of having DM, higher health literacy, and were more likely to have a health care 

provider. But participants who stayed longer in the US showed less depressive symptoms.  

 The duration of diagnosed diabetes was correlated to absence health care provider 

(r = .27, p < .01). The patients having more years of diagnosed DM were likely to have a 

health care provider for their DM care.   

 Social support was not significantly associated with any variables.  
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Table 5.  

Bivariate Correlations among Study Variables (N = 232) 

* p < .05, two-tailed, ** p < .01, a = Phi correlation

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 

1. Dietary sodium intake 1             

2. Age -.06 1            

3. Gender -.19** .04 1           

4. Education .00 -.16* -.33** 1          

5. Income -.01 -.22** -.07 .22** 1         

6. Marital status -.15* .07 .14*a -.13* -.28** 1        

7. Length of stay in US -.08 .46** .02 -.14* .06 .07 1       

8. Years having DM -.08 .28** -.15* -.01 .07 .02 .20** 1      

9. Health literacy .03 -.27** .06 .12 .15* .02 .19** -.08 1     

10. Energy intake .56** -.02 -.32** .13* -.04 -.09 -.02 -.05 .03 1    

11. Depressive symptoms -.04 -.03 .12 -.01 -.23** .19** -.18** .02 -.09 .05 1   

12. Absence of PCP -.12 .22** -.01a -.05 .17* .08a .35** .27** .05 -.10 -.07 1  

13. Social support -.06 -.02 -.13 .12 .03 -.07 -.03 .04 .04 -.06 -.11 .07 1 
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Question 2 

What are the significant predictors among independent variables of personal 

factors, barriers to adhering to the recommended sodium intake, interpersonal 

influences of average daily sodium intake in KAs with T2DM? 

a. Among these factors, which factor contributes the most unique variance for 

sodium intake among KAs with T2DM? 

b. Among these factors, what are the significant predictors for sodium intake 

among KAs with T2DM after controlling for personal factors? 

In order to answer the question, hierarchical multiple regression with 

simultaneous entering within the block was performed. Variables were selected based on 

the theoretical framework: personal factors in the first block and barriers to recommended 

sodium intake and interpersonal influences in the second block (Table 6). 

Results of Regression 

 For the regression analysis, 232 cases were included. Table 7 presents the results 

of the hierarchical regression for prediction of dietary sodium intake in KAs with T2DM. 

In Model 1, age, gender, education level, income, marital status, acculturation, and 

duration of diagnosed diabetes accounted for 7.0% of variance in dietary sodium intake 

of KAs with T2DM. Model 1 explained a significant amount of the variability (R2 = .07, 

F [7, 217] = 2.20, p < .05). The significant predictor was gender (β = -.21, t = -2.89, p < 

.01).  
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In Model 2, adding variables with barriers to recommended sodium intake and 

interpersonal influences accounted for 31.0% of variance in daily sodium intake of KAs 

with T2DM. In Model 2 with the variables of barriers and interpersonal influences, the R2 

change was significant (ΔR2 = .25, ΔF [5, 212] = 15.25, p < .01). The only final 

significant predictor was the level of energy intake (β = .51, t = 8.24, p < .01).  

An additional regression analysis for the restricted model was performed with 

gender and energy intake, which excluded nonsignificant variables. In the restricted 

model, gender and energy intake explained 30.0% of the variance in KAs’ dietary sodium 

intake (F [1, 228] = 32.39, p < .01).  
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Table 6.  

Hierarchical Regression to Predict Daily Sodium Intake among KAs with T2DM (N = 232) 

 Model 1 Model 2 Restricted Model 

B β t p B β t p B β t p 

Age 4.21 .02 .20 .84 -3.64 -.01 -.19 .85     

Gender  

(1:male;2:female) 

-938.07 -.21 -2.89 <.01 -240.02 -.05 -.80 .42 -122.67 -.03 -.46 .647 

Education -186.97 -.10 -1.42 .16 -168.83 -.09 -1.47 .14     

Income -31.65 -.02 -.33 .74 31.94 .02 .37 .71     

Marital status  

(1:married;2:unmarried) 

-845.85 -.12 -1.75 .08 -614.03 -.09 -1.43 .16     

Length of stay in US -13.28 -.07 -.87 .38 -8.82 -.04 -.61 .54     

DM year -28.41 -.09 -1.29 .20 -5.97 -.02 -.31 .76     

 

 

R2 = .07; R2
adj = .04;  

F = 2.20; p < .05 

        

Health literacy -29.36 -.02 -.36 .71     

Energy intake 1.67 .51 8.24 <.01 1.76 .53 9.01 <.01 

Depressive symptoms -10.89 -.02 -.39 .70     

Absence PCP 

(0:yes;1:no) 

-341.01 -.07 -1.09 .28     

Social support -27.27 -.07 -1.13 .26     

 R2 = .31; R2
adj = .27;  

F = 8.05; p < .01 

R2 = .30; R2
adj = .29;  

F = 32.39; p < .01 

 R2 change = .25;  

F change = 15.25; p < .01 

R2 change = .01;  

F change = 24.34; p < .01 
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Question 3 

How much sodium do KAs with T2DM consume per day?  

 The mean of sodium intake of KAs with T2DM was 3,600.5 mg per day (SD = 

2,253.8, range: 492.5 – 13,427.9). The majority of the sample (68.1%) exceeded the 

recommendation of ADA (e.g., 2,300 mg per day). See Figure 5.    

Figure 5. 

Daily Sodium Intake Mountains of KAs with T2DM 
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a. What are the differences in daily sodium intake by gender and age groups?   

 In order to compare the differences of dietary sodium intake by gender and age 

groups, t-tests and ANOVA were conducted. Table 7 shows the results of independent t-

tests and ANOVA. The mean amount of dietary sodium intake for KAs with T2DM 

differed significantly by gender (t [230] = 2.933, p = .003). The dietary sodium intake of 

males was 3962.46 (SD = 2378.65), which was significantly higher than the dietary 

sodium intake of females (M = 3096.71, SD = 1970.98). However, the mean of dietary 

sodium intake for different age groups did not differ significantly, F [2] = .079, p = .924.  

Table 7.  

T-Tests and ANOVA for Differences in Daily Sodium Intake in Gender and Age Groups 

Variables  Mean (SD) df t / F p 

Gender      

 Male  3,962.5 (2378.7) 230 2.933 .003 

 Female  3,096.7 (1971.0)    

Age group, years      

 30 – 49   3,617.6 (1,929.7) 2 .079 .924 

 50 – 64  3,639.1 (2,408.1)    

 ≥ 65 3,501.2 (2,253.8)    

 

 Males above 65 years old consumed the highest amount of daily sodium intake 

(e.g., 4,029.4 mg) and females in the 50 – 64 years old age group had the highest amount 

of daily sodium intake (e.g., 3,235.6 mg). Both gender and all age groups showed over 

consumption of daily sodium intake compared to recommendations from ADA and 

standard DASH diet (e.g., 2,300 mg). See Figure 6.  



 112 

Figure 6.  

Daily Sodium Intake by Gender and Age Groups 

 

 Table 8 describes ANOVA results in differences of daily sodium intake by age 

groups separated by gender. For both males and females, there were no significant 

differences of daily sodium intake by age groups (F [2] = .034, p = .966; F [2] = .620, p = 

.540).  However, there were different trends of sodium intake by age groups between 

males and females. For males, mean sodium intake was progressively higher with older 

age groups. On the contrary to this pattern, mean sodium intake of females decreased in 

the older age groups. Only females above 65 years were likely to meet the 

recommendations of sodium intake (e.g. 2,300 mg).   
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Table 8. 

ANOVA for Differences of Daily Sodium Intake by Age Groups separated Gender 

 

Since daily sodium intake was strongly positively related to energy intake (r = 

.56, p < .01) see Table 6) in this sample, additional analyses were conducted to identify 

whether similar trends for energy intake existed. Males consumed a significantly higher 

level of energy than females (t = 4.920, p < .01). Table 9 also describes ANOVA results 

for the differences of daily energy intake by age groups separated by gender. For both 

males and females, there were no significant differences of daily energy intake by age 

groups (F [2] = .300, p = .741; F [2] = .379, p = .685). Still, there were different trends of 

energy intake by age groups between males and females similar with the trends of daily 

sodium intake. For males, mean energy intake was higher in older age groups. On the 

contrary to this pattern, mean energy intake of females was lower with older age groups. 

 

 

Variables  Mean (SD) df F p 

Males Age group, years  2 .034 .966 

      30 – 49  3,857.4 (2,192.1)    

      50 – 64  3,959.8 (2,523.5)    

      ≥ 65 4,029.4 (2,212.6)    

Females Age group, years  2 .620 .540 

      30 – 49  3,160.0 (1,257.7)    

      50 – 64  3,235.6 (2,208.7)    

      ≥ 65 2,708.8 (1,541.8)    
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Table 9.  

T-Test and ANOVA for Differences of Daily Energy Intake by Age Groups separated 

Gender 

 

Question 4 

What kinds of food sources contribute to the most daily total sodium intake in 

KAs with T2DM? 

Initially, the total number of foods recorded with a 24-hour dietary recall for the 

sample was 2,945 and there were five meal types (breakfast, lunch, dinner, morning 

snack, and evening snack). According to the food groups by the Korean Nutrient 

Database Can Pro 4.0, a total 23 food groups and 51 sub-food groups were generated (see 

Table 10). The food groups used were predefined by the Korean Nutrient Database Can 

Pro 4.0. 

Variables  Mean (SD) df t / F p 

Gender Males 1,933.0 (697.7) 230 4.920 < .01 

 Females 1,510.1 (566.1)    

Males Age group, years  2 .300 .741 

      30 – 49  1,903.8 (778.2)    

      50 – 64  1,905.1 (674.6)    

      ≥ 65 2,010.6 (711.7)    

Females Age group, years  2 .379 .685 

      30 – 49  1,551.6 (309.9)    

      50 – 64  1,536.6 (561.1)    

      ≥ 65 1,422.6 (671.1)  
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The relative contribution of each food group to total daily sodium intake in KAs 

with T2DM is shown in Table 10. Across all age groups and gender, the greatest 

contributor to sodium intake was noodles and dumplings, which accounted for 15.14% of 

the sample’s intake. Other major sources, which contributed to more than 10% of intake, 

were Korean-style soups (12.75%), Kimchi (12.14%), and bread and snacks (10.28%).   

Table 10 also shows food groups that contributed to more than 1% of daily 

sodium intake in gender, all age groups and meal types. The major sources of sodium 

were the top 5 ranked foods including noodles and dumplings, Korean-style soups, 

Kimchi, bread and snacks, and boiled or seasoned vegetable. The combination of Korean 

traditional diet (noodles and dumplings, Korean-style soups, Kimchi) and Western diet 

(bread and snacks and fried foods) represent a bicultural diet contributing to high sodium 

intake of KAs with T2DM.  
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Table 10.  

Ranked Food Group and Sub-Food Group Contributing to High Sodium Intake in KAs with T2DM 

Rank Food Group 

(Contribution to Daily Sodium Intake) 

Sub-Food Group Total Amount of 

Sodium (mg) 

Amount of 

Sodium (mg) 

1 Noodles and dumplings (15.14%)  

 Noodle soup 

 Ramen 

 Chinese noodle  

 Dumpling  

 Buckwheat vermicelli 

 Pasta  

133,069.40  

56,912.52 

50,467.44 

9,621.14 

9,160.41 

5,287.94 

1,619.90 

2 Korean-style soups (12.75%)  

 Clear soup 

 Bean paste soup  

 Beef bone soup  

 Cold soup 

112,041.34 

 

 

52,117.49 

29,432.88 

19,896.36 

10,594.62 

3 Kimchi (12.14%)  106,687.38  

4 Bread and snacks (10.28%)  

 Sandwich, hamburger  

 Bread, donut, muffin, bagel, cake 

 Pizza  

 Cereal 

 Toast, hotdog, burrito and taco 

 Chips  

90,371.76 

 

 

31,427.28 

19,744.57 

13,970.35 

9,657.76 

8,917.98 

6,626.83 

5 Boiled or seasoned vegetable (7.37%)  

 Seasoned boiled vegetable  

 Seasoned raw vegetable 

 Salad with dressing 

64,741.34 

 

 

31,786.25 

20,176.94 

7,865.46 
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Table 10. 

Ranked Food Group and Sub-Food Group Contributing to High Sodium Intake in KAs with T2DM (Continued) 

Rank Food Group 

(Contribution to Daily Sodium Intake) 

Sub-Food Group Total Amount of 

Sodium (mg) 

Amount of 

Sodium (mg) 

6 Stews (6.92%)  

 Meat  

 Fish & shellfish 

 Bean paste 

 Hot pot  

 Vegetable/tofu/Kimchi 

60,791.13 

 

 

18,173.95 

17,326.41 

15,293.52 

7,343.14 

2,654.11 

7 Stir-fried food (6.73%)  

 Fish and shellfish 

 Tofu/ vegetable 

 Stir rice cake  

 Meat 

59,192.92 

 

 

31,972.81 

23,655.48 

4,005.60 

3,564.62 

8 Food boiled down in soy sauce or other 

seasonings (5.63%) 

 

 Fish and shellfish 

 Tofu/ vegetable/ egg  

 Meat 

49,488.44 

 

 

21,824.23 

20,480.73 

7,183.49 

9 Roasted meat and fish (5.20%)  

 Fish and shellfish 

 Seaweed  

 Meat 

 Tofu/ vegetable 

45,699.55 

 

 

16,983.40 

15,831.46 

12,428.46 

456.23 

10 Single foods (3.59%)  31,540.62  
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Table 10.  

Ranked Food Group and Sub-Food Group Contributing to High Sodium Intake in KAs with T2DM (Continued) 

Rank Food Group 

(Contribution to Daily Sodium Intake) 

Sub-Food Group Total Amount of 

Sodium (mg) 

Amount of 

Sodium (mg) 

11 Rice (2.77%)  

 Sushi  

 Bibimbap 

 Fried rice 

 Boiled rice, multi-grain rice  

 Bowl of rice with toppings 

24,331.76  

8,169.97 

7,524.05 

5,313.32 

1,975.22 

1,349.20 

12 Fried food (2.33%)  

 Fish and shellfish  

 Meat 

 Fried chicken (fast food)  

 French fries (fast food) 

 Vegetable 

20,438.98 

 

 

5,306.14 

5,004.56 

4,712.00 

2,796.75 

2,619.54 

13 Pickled vegetable (1.54%)  13,570.18  

14 Beverage and alcohol (1.23%)  10,772.95  

15 Fermented fish (1.15%)  10,149.71  

16 Salt-containing seasoning (1.04%)  8,297.21  

17 Korean-style pancake (0.94%)  8,226.18  

18 Processed food (0.94%)  7,935.06  

19 Sashimi (0.90%)  7,820.05  

20 Rice cake (0.49%)  4,267.55  

21 Soups and gruel (0.42%)  

 Soup including canned soup 

 Gruel 

3,723.22  

2100.22 

1622.84 

22 Fruits (0.32%)  2,854.45  

23 Milk and dairy products (0.18%)  1,580.93  
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Figure 7.  

Ranked Sources of Sodium by Food Group in KAs with T2DM 

a. What are the differences in gender, age groups, and meal type for the top ten 

sodium food groups among KAs with T2DM? 

Table 11, 12 and 13 show the results of independent t-tests and ANOVA. The 

result of independent t-test for difference of gender indicated significant differences in 

noodles and dumplings (t = 2.399, p = .019), bread and snacks (t = 2.056, p = .041), stews 

(t = 3.314, p = .001), and food boiled down in soy sauce or other seasonings (t = 2.839, p 

= .006). Males consumed significant higher amounts of sodium from noodles and 

dumplings, bread and snacks, stews, and food boiled down in soy sauce or other 

seasonings. 
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Table 11.  

Independent T-Test for difference of Sodium Intake by Gender of Top 10 Sodium Food 

Groups among KAs with T2DM 

  

 

 

Top 10 Ranked Sodium Food Groups  M (SD) t p 

Male  Female 

Noodles and dumplings 1,540. 17 

(1,569.44) 

1,003.06  

(617.16) 

2.399 .019 

Korean-style soups 787.45 

(538.92) 

685.48  

(761.68) 

1.015 .311 

Kimchi 354.44 

(304.14) 

369.47 

(330.25) 

-.402 .688 

Bread and snacks 445.82 

(499.66) 

322.76 

(357.11) 

2.056 .041 

Boiled or seasoned vegetable 293.53 

(363.61) 

292.26 

(268.01) 

.029 .977 

Stews 722.51 

(458.28) 

417.15 

(273.49) 

3.314 .001 

Stir-fried food 616.93 

(597.72) 

474.55 

(480.40) 

1.376 .171 

Food boiled down in soy sauce/other seasonings  777.96 

(688.17) 

427.21 

(383.59) 

2.839 .006 

Roasted meat and fish 400.77 

(730.76) 

289.29 

(288.73) 

1.065 .289 

Single foods  182.46 

(335.20) 

91.84 

(358.25) 

1.964 .051 
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Sodium intake from consuming food from the bread and snacks food group was 

significantly lower in older age groups (F = 2.846, p = .038). See Table 12.  

Table 12.  

ANOVA for difference in Sodium Intake by Age Groups of Top-10 Food Group among 

KAs with T2DM 

Top 10 Ranked Sodium Food Groups M (SD) F p 

30 – 49  50 – 64  ≥ 65 

Noodles and dumplings 1,146.75 

(956.96) 

1,431.75 

(1,505.38) 

1,226.22 

(1,020.25) 

.410 .665 

Korean-style soups 745.53 

(409.99) 

766.36 

(701.95) 

625.36 

(303.48) 

.884 .415 

Kimchi 360.90 

(247.29) 

367.28 

(295.60) 

346.98 

(374.89) 

.119 .888 

Bread and snacks 511.15 

(620.13) 

412.85 

(455.17) 

286.49 

(266.25) 

3.080 .048 

Boiled or seasoned vegetable 295.30 

(264.83) 

310.18 

(334.95) 

255.78 

(315.89) 

.615 .541 

Stews 776.91 

(731.69) 

545.30 

(297.44) 

597.17 

(487.40) 

1.207 .305 

Stir-fried food 534.72 

(552.88) 

471.52 

(427.52) 

700.31 

(698.41) 

2.015 .138 

Food boiled down in soy sauce/other 

seasonings  

601.54 

(378.99) 

535.89 

(533.59) 

650.02 

(637.50) 

.344 .710 

Roasted meat and fish 273.66 

(284.39) 

385.90 

(693.73) 

316.71 

(377.82) 

.343 .711 

Single foods  202.06 

(356.13) 

120.52 

(380.06) 

150.68 

(265.81) 

.862 .506 
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Table 13.  

ANOVA for difference in Sodium Intake by Meal Type of Top-10 Sodium Food Groups 

among KAs with T2DM 

Top 10 Ranked Sodium 

Food Groups 

M (SD) F p 

Breakfast Lunch Dinner Morning 

snack 

Evening 

snack 

Noodles and dumplings 989.85 

(865.93) 

1,338.93 

(1,110.36) 

1,584.61 

(1,691.43) 

• 667.28 

(291.34) 

1.206 .292 

Korean-style soups 614.69 

(422.31) 

804.90 

(786.82) 

769.19 

(486.27) 

• 253.73 

(268.52) 

1.179 .319 

Kimchi 364.06 

(371.33) 

358.87 

(283.78) 

356.77 

(303.11) 

• 429.58 

(218.54) 

.073 .974 

Bread and snacks 433.33 

(288.21) 

456.95 

(410.63) 

529.38 

(767.97) 

244.28 

(246.44) 

230.93 

(374.60) 

3.531 .008 

Boiled or seasoned 

vegetable 

339.31 

(378.62) 

288.89 

(363.44) 

286.21 

(259.55) 

• 134.91 

(147.67) 

.777 .508 

Stews 517.21 

(307.13) 

592.17 

(403.88) 

622.40 

(480.11) 

• • .376 .688 

Stir-fried food 784.46 

(774.22) 

505.82 

(454.69) 

477.44 

(448.84) 

• 211.82 

(33.72) 

2.292 .082 

Food boiled down in soy 

sauce/other seasonings  

358.87 

(177.64) 

591.02 

(675.66) 

647.22 

(501.98) 

• 1,278.21 

(1,052.24) 

2.464 .068 

Roasted meat and fish 290.42 

(372.11) 

465.93 

(985.24) 

34.62 

(333.28) 

• 127.85 

(90.64) 

.735 .533 

Single foods  113.11 

(280.28) 

369.60 

(648.21) 

153.26 

(251.48) 

15.75 

(21.99) 

13.21 

(19.65) 

7.287 .000 
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There were expected differences in sodium intake of food groups by meal type 

(Table 14). For example, the top sodium food groups during main meals (breakfast, 

lunch, and dinner) were noodles and dumplings, Korean-style soups, and stews. On the 

other hand, bread and snacks and single foods were the top ranked sodium food group in 

both morning snack and evening snacks. 

Additional Findings 

 Based on the findings of daily sodium intake, major sodium sources, and the 

relationships between sodium and calorie intake, additional analyses were conducted to 

assess how many calories were contained in the top-five ranked food groups of sodium 

sources. This analysis will help explore whether total sodium intake is due to the high 

sodium content of these food groups in comparison to the calorie intake from these food 

groups. This information can help to develop and provide dietary education for the 

sufficient DM management.    

The contribution of each food group to daily calorie intake was calculated using 

the following formula: 

% of calories from each of the top-five ranked food group = (sum of calories from 

food group (kcal) / total sum of calories from all foods (kcal)) x 100 

Also, the ratio of sodium intake per food group / calorie intake per food group (mg / kcal) 

was calculated.  

The results of the contributions to daily calorie intake inform the top five sources 

of sodium intake for KAs with T2DM were noodles and dumplings (10.88%), Korean-
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style soups (4.32%), Kimchi (0.58%), bread and snacks (13.57%), and boiled or seasoned 

vegetable (2.43%) Table 14). The order of contribution of calories and sodium was not 

consistent (Figure 8). Among these food groups, only bread and snacks had a ratio, 1.5, 

between sodium and calories, which shows that the Western food contained higher 

amounts of sodium and calories at the same time.
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Table 14.  

Ranked Food Group Contributing to Daily Calorie Intake in KAs with T2DM 

Rank Food Group 

(Contribution to Daily Sodium Intake) 

Sub-Food Group Total Amount of 

Calories (kcal) 

Contribution 

to Daily 

Calorie Intake 

Sodium/

Calorie 

Ratio 

1 Noodles and dumplings (15.14%)  

 Noodle soup 

 Ramen 

 Chinese noodle  

 Dumpling  

 Buckwheat vermicelli 

 Pasta  

46,843.87 10.88% 6.1 

2 Korean-style soups (12.75%)  

 Clear soup 

 Bean paste soup  

 Beef bone soup  

 Cold soup 

18,625.05 4.32% 12.0 

3 Kimchi (12.14%)  2,497.28 0.58% 54.9 

4 Bread and snacks (10.28%)  

 Sandwich, hamburger  

 Bread, donut, muffin, bagel, cake 

 Pizza  

 Cereal 

 Toast, hotdog, burrito and taco 

 Chips  

58,423.82 13.57% 1.5 

5 Boiled or seasoned vegetable (7.37%)  

 Seasoned boiled vegetable  

 Seasoned raw vegetable 

 Salad with dressing 

10,446.68 2.43% 9.7 
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Figure 8.  

Comparison of Contribution of Daily Sodium and Calorie Intake in KAs with T2DM  

 

SUMMARY 

 This chapter discussed the findings from the statistical analysis of the data to 

predict dietary sodium intake, described the sodium intake in this sample of KAs with 

T2DM and identified sources of sodium in their diet. The study sample included 232 KAs 

with T2DM extracted from the original study on Community-Based Diabetes Care for 

Korean American Immigrants (NCT01264796). This sample, whose average age was 

58.7, primarily were married (88.8%) and had a relatively low education level with 

47.7% not graduated from high school.  
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Pearson’s, Spearman’s, and Phi correlations, conducted to examine the 

relationships among the study variables, yielded generally small to moderate correlations. 

There were small statistically significant correlations between the predictor variables 

(gender, marital status, and level of energy intake) and dietary sodium intake.  

In the hierarchical multiple regression, personal factors were controlled by 

locating them in the first block and other behavior-specific cognition/affect and 

interpersonal influence factors were located in the second block. Gender was a significant 

predictor and level of energy intake was the strongest significant predictor for dietary 

sodium intake in KAs with T2DM. Analysis of this hierarchical multiple regression 

model showed adequate fit, with an improvement in the ability of the model to predict the 

outcome, and dietary sodium intake at each step of entering the predictor variables. 

The mean sodium intake was 3,600.5 mg per day and majority (68.1%) of the 

KAs with T2DM in this sample responded that they consumed dietary sodium more than 

the recommended sodium intake, 2,300 mg per day. There was a significant difference of 

sodium intake in gender with males consuming more sodium than females. The top five 

sources of sodium intake for KAs with T2DM represented bicultural diet patterns 

including noodles and dumplings (15.74%), Korean-style soups (12.75%), Kimchi 

(12.14%), bread and snacks (10.28%), and boiled or seasoned vegetable (7.37%).  
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CHAPTER 5: DISCUSSION 

This chapter includes a summary of this research findings in the context of other 

prevailing research, potential inference limitations, both research and practice 

implications for nursing discipline and potential health policy suggestions in the pertinent 

area. 

SUMMARY OF THE STUDY 

 The primary purpose of this dissertation study was to examine the relationships 

among personal factors (age, gender, education, income, marital status, acculturation, 

duration of diagnosed diabetes), barriers to adhering to the recommendation of sodium 

intake (low health literacy, high level of energy intake (calories), high depressive 

symptoms, absence of health care provider), interpersonal influences (social support), and 

sodium intake among KAs with T2DM. The second purpose was to describe the patterns 

of sodium intake of KAs with T2DM and to identify predominant dietary sources of their 

sodium intake.  

 The data used for this study were collected from participants who participated in 

Community-Based Diabetes Care for Korean American Immigrants (NCT01264796), a 

randomized controlled trial to determine the effectiveness of a health literacy intervention 

among KAs with T2DM. The original study was designed to detect meaningful changes 

in the primary endpoint of HbA1c level from baseline to a 12-month follow-up. 

Originally, there were 250 participants in the study, however, due to missing data for the 

variables related to dietary sodium intake, the final sample size for this secondary 

analysis was 232. A post-hoc power analysis revealed that sample size was adequate to 
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conduct the main statistical analyses of this research: based on Power Analysis (G Power 

3.1.7), which is estimated to have 12 independent variables in the multiple regression 

analysis (fixed model, R2 increase), a sample size of 89 was required to have sufficient 

power of .80 with the large effect size of .35. The power of this study after deleting 

missing data, calculated by G power with an effect size .35, a sample size of 232, and an 

alpha of .05, was 99.  

In order to answer the research questions, descriptive statistics, correlations, 

hierarchical regression, ANOVAs, and t-tests were performed for data analysis using 

SPSS 21.0.  

FINDINGS AND DISCUSSIONS 

Sample 

 All of the participants were first-generation KAs who had experienced language 

and social barriers in utilizing mainstream health information and enrolled in an 

intervention program to build self-help skills in managing the their T2DM (Kim et al., 

2015). The average age of the participants was 58.8 (SD =8.4), and the majority (60.8%) 

of the participants were between 50 and 64 years old. Considering the fact that inclusion 

criterion of age for this study was 30 years or older, the participants were primarily 

middle-aged adults.  

The most reliable source of the KA demographic information is from the 

American Community Survey (ACS) of US Census Bureau, although the enumeration 

often misses those who do not have legal documents and those who did not respond to the 

survey due to their low level of English literacy. In this section, the 2010 ACS data for 
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KA demographic characteristics including age, marital status, educational level, and 

monthly median income were compared to the characteristics of this sample (Table 15). 

The median age of this sample was 58.6 years, older than adults in the U.S. (45.0 

years) and all KAs (40.0 years). Nearly 90% of participants in this study were married, 

which is considerably higher than all KAs (55.7%) and US adults (51.4%). Among KAs 

of this study, more than half (52.3%) have obtained at least a high school degree; this is 

lower than all KAs (92.3%) as well as US adults (85.6%). This sample is similar to all 

KAs’ estimates with regard to monthly median income, but it appeared to have slightly 

higher income than the national estimates.  

Table 15. 

Comparison of this Sample and the 2010 ACS  

 U.S. Total U.S. Koreans  This sample 

Median age (years) 45.0 40.0 58.6 

Married (%) 51.4 55.7 88.8 

Education (aged 25+, %)    

       Less than high school 14.4 7.7 47.7 

High school or higher 85.6 92.3 52.3 

     Bachelor’s degree or 

more 

28.2 52.6 8.2 

Median income $3,333 $3,750 $3,780 

 

KAs generally have a higher educational level compared to the average US 

population and other comparable groups (US Census Bureau, 2016; Pew Research 

Center, 2013), which was not consistent in this study’s findings (only 8.2% graduated 
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college or higher). According to the 2010 national data, slightly over half of all KAs had 

received college or higher degrees (52.6%) US Census Bureau, 2016). Educational 

attainment is especially notable among recent immigrants from Korea, 61% of those aged 

25 to 64 held a college degree (compared with 30% of other recent immigrant ages 25 to 

64) in 2010 (Pew Research Center, 2013). Since all participants in this study were first-

generation and residing in the U.S. for average 24 years, their education level was not 

consistent with the previous data.  

The numbers of males who participated in this study outnumbered females 

(58.2% of males and 41.8% of females). Other studies that focused on Korean immigrant 

adults had more female participants than males (Choi & Reed, 2013; Choi & Rush, 2012; 

Park, Cho, Park, Bernstein, & Shin, 2013).   

The average length of stay for KAs in U.S. was 24.1 years. From a study by Ayers 

et al. (2009), the average length of stay in the U.S. for 591 Korean immigrant women was 

17.4 years (SD = 10.07). According to 2014 national data, over one-third of Korean 

immigrants came to the U.S. in 2000 or later (33.4%) Migration Policy Institute, 2016). 

In this study, the percentage of KAs living over 10 years in the U.S. was 85.3%, 

compared to 56.7% and 85.8% from the previous studies (Bernstein, Park, Shin, Cho, & 

Park, 2011; Han, Kim, Lee, Pistulka, & Kim, 2007). Thus, in comparison, the length of 

stay in the U.S. of this sample was relatively longer than previous studies.   

The average duration of diagnosed DM was 7.9 years and almost half of 

participants reported being diagnosed with HBP (47.9%). The mean duration of being 

diagnosed with diabetes in this study was slightly longer than Choi et al.’s (2009) 
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population of KAs with T2DM (6.8 years, range = 1 – 30 years) recruited from a variety 

of community sites in a West Coast Korea town. The samples in these two studies were 

comparable in demographic information. In comparing age, gender, and the mean 

duration of living in the US with the findings of Choi et al. (2009), this study sample was 

relatively younger (62.4 years vs. 58.7 years) and resided in the US shorter (27.1 years 

vs. 24.1 years), and had fewer females (41.8% vs. 51.7%). In another study with 164 KAs 

with T2DM, participants had a longer duration of having DM compared to this study 

(10.8 vs. 7.9 years) Choi & Reed, 2013). The sample was predominantly older (M = 

68.18 years; range = 40-80) than the sample of this study. Thus, the duration of 

diagnosed DM varied depending on the sample.  

Sixty-two percent native Koreans with T2DM had HBP and were being treated 

with antihypertensive medication, which is 3.7 times higher compared with those without 

diabetes in 2013 (Korean Diabetes Association, 2015). Similarly, for Americans aged 20 

years or older with diabetes, 67% had HBP or used prescription medications for HBP 

(CDC, 2011). This sample had a slightly lower percentage of participants with HBP 

compared to national statistics of Americans with diabetes. HBP can lead to and make 

worse many complications of diabetes. Most people with DM develop HBP during their 

life regardless of the duration of diagnosed DM (Lee et al., 2013).     

Descriptive Findings  

Table 4 summarizes the descriptive statistics for the study variables, including 

barriers to recommended sodium intake and interpersonal influences.  
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According to the findings about the NVS scale in current study, the mean of 

functional health literacy was 1.79 (SD = 1.76), and only 15.9% had all correct answers. 

A different finding was seen in a study of 145 diabetes at-risk Korean immigrants (mean 

age 49.17 years) whose level of health literacy was rather low overall, with an average 

NVS score of 2.37 with only all 39.6% answered correct (Choi, Rush, & Henry, 2013). 

Based on previous studies, the level of health literacy has been positively associated with 

younger age and higher education. Functional health literacy, such as measured by the 

NVS, was markedly lower among older adults who were with less education (Baker, 

Gazmararian, Sudano, & Patterson, 2000; Bostock, 2000). A possible reason for the 

lower health literacy level in this study may be due to the participants’ characteristics 

since they were older and less educated compared to previous studies.  

The average daily energy intake (calories) for males was 1,933.03 kcal (SD = 

697.44) and for females was 1,510.09 kcal (SD = 566.15). Among males, 32.6% of 

participants consumed more calories compared to the recommendation for males (2,200 

kcal), while the rate for females who consumed more energy than the recommendation 

(1,600 kcal) was similar (38.1%). The total calorie intake in KAs for this study was 

higher than a previous study for Korean American elderly (1,756.2 ± 677.6 kcal vs. 

1,520.5 ± 36.0 kcal) Lee, Lee, Kim, & Han, 2009).  

Depressive symptoms were measured by the PHQ-PK, and the mean score was 

5.24 (SD = 4.95; range: 0-27) with 15% of participants scores indicated symptoms of 

depression. The total mean score of depressive symptoms was slightly lower than other 
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studies, meaning this sample had fewer symptoms of depression (Cho, Park, Bernstein, 

Roh, & Jeon, 2015; Han et al., 2008). 

About 30% of KAs did not have a health care provider for managing their DM 

care in the current study. The original project (Kim et al., 2015) reported that half of the 

participants did not have health insurance and the rate of no insurance among 50 – 64 

KAs was highest (75.7%). Although there are no population-based data for KAs’ rate of 

having a health care provider, several studies reported rates of health insurance (Terrazas 

& Batog, 2010; Brown et al., 2008). In the national data, over one fourth of Korean 

immigrants did not have health insurance in 2008 (27.5%), which was a smaller 

percentage than the total for U.S. immigrants (32.9%) but more than for U.S. native 

citizens (12.9%) Terrazas & Batog, 2010). KAs aged 50 years and older had the highest 

rate of being uninsured among Asian ethnic groups (U.S. Census Bureau, 2016). Also, 

more than 50% of KAs had no health insurance and rarely received routine checkups 

(Brown et al., 2008). The main reason for non-coverage is cost. Employers and employer 

unions are the primary vehicles for health insurance coverage but access and cost makes 

health insurance inaccessible since many Asian Americans including KAs are self-

employed or run small businesses. Among those age 65 years and older, a greater 

proportion of Asian Americans do not have Medicare coverage. This is likely because 

they may be ineligible for Medicare since as immigrants they may have shorter lengths of 

employment in the U.S and joined their adult children in the U.S. Also, KAs, especially 

older adults, may prefer traditional health practices or traditional ways of dealing with 
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illness such as “Hanbang” derived from Chinese medicine and folk remedies instead of 

Western medicine (AARP Research Center, 2015). 

However, the data of the original study collected at the baseline was in 2009, 

which was before the start of the Patient Protection and Affordable Care Act (ACA) of 

2010 which was enacted in March 2010. Thus, the rate of having insurance and having a 

regular health care provider in this population may be lower in comparison to rates after 

ACA.  

The average mean scores of perceived social support were 17.24 (SD = 5.48). In a 

previous study, the mean score was 13.2 (Rosland et al., 2008) and KAs in this study had 

a higher level of social support in comparison. Across U.S. Asian groups, Korean 

Americans seem to be more strongly connected to their intra-ethnic communities. They 

are the most likely to say that all or most of their friends share the same ethnic heritage 

(58%) Pew Research Center, 2013), which may provide greater social support.  

Research Questions 

Question 1 

What are the relationships among personal factors (age, gender, education, 

income, marital status, acculturation, duration of diagnosed diabetes), barriers to 

adhering to the recommended sodium intake (low health literacy, high level of energy 

intake, high level of depressive symptoms, and absence of health care provider), 

interpersonal influences (social support), and average daily sodium intake in KAs with 

T2DM? 
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Participants who were male, married, and had a higher calorie intake were more 

likely to consume higher amounts of sodium. Although the correlations were small or 

medium, gender (r = -.19, p < .01) and marital status (r = -.15, p < .05) were significantly 

and negatively correlated, while level of energy intake (r = .56, p < .01) was positively 

and significantly correlated with daily sodium intake. 

This finding of greater sodium consumption by males is consistent with other 

research conducted in Korean populations including a national nutritional survey (Kim, 

Paik et al., 2007; Park et al., 2008; Shim, Ryu, Hwang, Kim, & Chung, 2013). 

Considering the context of the population, it is not surprising that males were more likely 

to consume more sodium than females. There are potential reasons to explain this gender 

difference in sodium intake such as increased frequency of eating out, larger portion 

sizes, or higher salty taste preference. The main reason may be the difference in energy 

intake between genders. In the current study, the strongest predictor of sodium intake was 

the level of energy intake (β = .51, t = 8.24, p < .01) and similar trends between daily 

sodium intake and energy intake were shown in both males and females (Table 9 and 10). 

It is reasonable to conclude that males who consume more calories would likely consume 

more sodium as a component of their overall calorie intake.  

Another possible factor may be that unhealthy lifestyle factors (smoking and 

alcohol intake) in the male populations of both Korean and KA communities is high 

(Choi, Park, Kim, & Lim, 2015; Roston, Chang, & Pechacek, 2014; Cho, Shin, Park, 

Shin, Chang, & Yoo, 2015; Song, Cho, & Lee, 2013). Choi and colleagues (2015) 

examined the association between smoking, alcohol intake, and sodium intake in men, 
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and they found that simultaneous exposure to smoking and alcohol was associated with 

increased odds of excessive sodium intake. In Korean society, males are more likely to 

engage in both smoking and alcohol consumption, and these factors might affect the 

intake of sodium. Alcohol intake may be a consistent factor for excessive sodium intake 

because most Korean males eat salty foods while drinking alcohol, and these foods 

typically have a higher sodium content than usual meals (Lee & Kim, 1991). Although 

the rates of smoking and alcohol intake in this sample were very low and smoking status 

and alcohol intake were not included in predictor variables, the role of smoking and 

alcohol intake in consuming a high-sodium diet may need further study.  

Also, people who were married were likely to consume higher sodium than those 

who were unmarried in this study. Although little is known about the association between 

marital status and sodium intake, people who are married or lived with family may be 

more likely to engage in healthier behaviors than those living alone in the previous 

studies (Yim et al., 2012; Berge et al., 2012), which is contrary to the findings of this 

study.  

Interestingly, despite the benefits of living with a partner or family, a significant 

number of KAs who were married in this study may have been vulnerable to high sodium 

intake. In order to identify the difference of gender on the relationships between marital 

status and daily sodium intake, an additional analysis was conducted. Specifically, 

females who were married consumed significantly higher sodium than unmarried females 

in this study, but males consumed high amounts of sodium regardless of their marital 

status.  
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Traditionally, females cook for their family and play a central role in influencing 

the diets of their family members in Korean society (Park, Paik, Skinner, Spindler, & 

Park, 2004). This may imply that married females in this study had greater hospitality and 

were more involved in preparing and cooking traditional food with high sodium for their 

family than unmarried females. Since the persons who prepares and cook food were 

generally female and have the power to choose the type of food, ingredients, or recipes, 

females in this study had more control over their diet than married males who were 

provided with foods from their wives. Simultaneously, mothers or wives tend to choose 

the type of food, ingredients, or recipes considering the preferences or tastes of their 

children or husband. Thus, it is possible that females who were married prepared high 

sodium foods which to accommodate the families’ preferences.  

The most notable significant bivariate correlations were between the following: 1) 

level of energy intake and both gender and education (r = -.32, p < .01; r = .13, p < .05) 

2) health literacy and age, income, and length of stay in US (r = -.27, p < .01; r = .15, p < 

.01; r = .19, p < .01); and 3) absence of health care provider and age, income, length of 

stay in US, and duration of diagnosed DM (r = .22, p < .01; r = .17, p < .05; r = .35, p < 

.01; r = .27, p < .01).  

First, males consumed higher levels of energy intake and had higher education 

levels. Men burn more calories because they have a higher muscle mass, so, it is not 

surprising to find that they consume more calories. Thus, the relationship that males had 

higher energy intake than females can be explained. In traditional Korean society, males 

commonly work to take care of their family, and the level of education plays a major role 
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in getting jobs (Weidman & Park, 2000). Hence, we can assume that males attained 

higher education than females in order to find a job due to greater responsibility for 

supporting their family.      

Second, this study found participants with limited health literacy were older, had 

less income, and resided a shorter amount of time in the U.S. Health literacy, specifically 

functional literacy, measured with the NVS, has been used in a variety of populations and 

has been significantly, negatively correlated with age in the previous studies (Baker et al., 

2000; Bostock, 2012; Shealy & Threatt, 2016). The NVS requires math or numeracy 

skills, unlike most tools currently available that primarily measure health literacy by 

assessing reading skills. This may explain why level of literacy with NVS has achieved 

lower scores in older adults (Patel et al., 2011). In general, the level of education may be 

associated with level of health literacy. However, a majority of the study participants had 

at least a high school education or the equivalent, yet the results of health literacy level 

varied (Shealy & Threatt, 2016). This may indicate that education level alone does not 

determine health literacy level and that those with a high school education or higher may 

also possess limited literacy when it comes to health-related information or tasks. The 

findings of this study support evidence that education level alone is not significantly 

related with health literacy. Instead, this study supports previous research suggesting that 

age and income may have a greater influence on health literacy (Kirk et al., 2011; Shealy 

& Threatt, 2016).  

The finding that length of stay in the U.S. was significantly associated with health 

literacy may be attributed to several factors. It is possible that the participants who were 
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newer immigrants may have experienced many linguistic and cultural barriers that affect 

health outcomes along with health literacy (Simich, 2009).    

 Third, participants with a primary health care provider were older, had more 

income, resided for longer in the US, and were diagnosed longer with DM. In general, 

most of older adults have more diseases and need more health care services which 

explains why they are more likely to have a primary health care provider. Also, the length 

of stay in the U.S. was positively correlated with the age (r = .46, p < .01), then logically 

those residing longer and are older would more likely to have a primary health care 

provider. As the duration of diagnosed DM is longer, patients may require greater or 

advanced health care from primary health care providers for managing DM and its 

complications. Thus, it is not surprising that participants diagnosed with DM longer were 

more likely to have a health care provider.       

Finally, social support did not have a meaningful relationship with other variables 

in this population. This may be related to problems with the instrument which has only 

five items to measure social support. So this measure may not have captured all aspects 

of social support.  

Question 2 

What are the significant predictors among independent variables of personal 

factors, barriers to adhering to the recommended sodium intake, interpersonal influences 

of average daily sodium intake in KAs with T2DM? 

a. Among these factors, which factor contributes the most unique variance for 

sodium intake among KAs with T2DM? 
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b. Among these factors, what are the significant predictors for sodium intake 

among KAs with T2DM after controlling for personal factors? 

Based on the findings of the hierarchical multiple regression analysis with 

variables in the theoretical framework (see Table 7), level of energy intake (β = .51, t = 

8.24, p < .01) was the only and best predictor, explaining 31% of the variance in sodium 

intake. It is interpreted that KAs who had consumed more calories were more likely to 

consume more sodium and vice versa. Consistent with prior research in both the general 

population and patients with chronic diseases, high energy intake was accompanied by 

high sodium intake because high-calorie foods often contained high amounts of sodium 

(Zimmet et al., 2007). Researchers have found high sodium intake itself stimulates fluid 

and sugar-sweetened soft drink consumption which has been linked to obesity (Bes-

Rastrollo, Sanchez-Villegas, de la Fuente, de Irala, Martinez, & Martinez-Gonzalez, 

2006; Karppanen, & Mervaala, 2006; He, & MacGregor, 2008). According to previous 

research, categories of food from which the most calories were consumed were the same 

as categories of food from which the majority of sodium were consumed (CDC, 2016).  

This study also showed that gender was a significant predictor of sodium intake in 

model 1 but it lost its significance in the second model. Although it may be an indication 

of a potential moderation effect by gender, the moderation effect was not present in this 

study since there was not a significant effect for the interaction term, which was the 

cross-product created by multiplying the gender and level of energy intake (See Table 

16). 
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Table 16. 

Testing Moderation Effect of Gender by Regression  

Paths R2 R2 adj F Change B Beta t p 

Gender    SI .036 .032 8.603 -865.755 -.190 -2.933 .004 

LE    SI .288 .285 92.951 1.785 .536 9.641 <.001 

Gender x LE    SI .293 .284 1.475 -.507 -.236 -1.214 .226 

Note. LE = Level of Energy Intake; SI = Sodium Intake 

 

Question 3 

How much sodium do KAs with T2DM consume per day?  

This study’s findings are consistent with prior research but knowledge can be 

extended in several important ways. This is the first attempt to quantify the daily sodium 

intake for KAs with T2DM. Second, there were no prior studies that included KA males. 

Lastly, this study identified trends in dietary sodium intake in KAs by gender and 

illustrated that males are more prone to high consumption of sodium in their diet.  

The mean daily sodium intake of KAs with T2DM was 3,600.5 mg (SD = 2,253.8, 

range: 492.5 – 13,427.9). The majority of the sample (68.1%) exceeded the 

recommendation of the ADA (e.g., 2,300 mg per day). The daily sodium intake reported 

in this study was lower than the mean daily sodium intake in the Korean general 

population as found in previous studies (Park et al., 2005; Yon et al., 2011). Yon et al 

(2011) found the daily sodium intake for Koreans aged 12 to 65 years was 4,600 mg. 

Park et al (2005) reported that Korea-born KA females’ sodium intake was 3,378 mg 



 144 

which is a little higher than amount of sodium intake (3,096.7 mg) of KA females in 

current study. The average daily sodium intake for all ethnic groups was 3,628 mg 

(USDHHIS, 2010). The best ethnic group rate for daily sodium intake (3,475 mg) was 

attained by African Americans while the worst ethnic group rate (3,702 mg) was attained 

by Whites (USDHHIS, 2010). In summary, the average daily sodium intake of KAs with 

T2DM was relatively lower than general populations in various ethnic groups but still 

exceeded the recommendations.  

A recent sodium intake research study specifically targeted DM patients (n = 168; 

n = 638) Provenzano et al., 2014; Ekinci, Cheong et al., 2010). Mean sodium intake in 

individuals with T2DM ranged from 3,214 mg to 3,910 mg per day, similar to the 

findings of this study, which is still higher than recommended.  

The finding that KAs with T2DM have a similar daily sodium intake compared to 

DM patients in the other ethnic groups may be influenced by a number of factors. 

Patients with diabetes, including KAs, may not recognize the importance of restricting 

sodium intake compared to patients with high blood pressure or kidney disease, which are 

focused on restricting sodium intake for better health outcomes. However, even though 

patients with DM may not pay attention to restricting sodium intake in their diet, the 

overall dietary education for diabetes control may have played a role in lowering sodium 

intake in this study by reducing calorie intake. In summary, the results of this study may 

reflect a lower level of awareness or sensitivity to restricting sodium intake that may be 

characteristic of diabetes patients and their dietary education, which may not be focused 

on sodium intake.  
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a. What are differences in dietary sodium intake by gender and age groups?   

Because of the significant difference in distribution of daily sodium intake 

between males and females, the data were analyzed in subgroups according to gender. 

Consistent evidence in daily sodium intake by gender were found: the daily sodium 

intake of males was larger than females across all age groups in this study. The main 

reason that explains the gender difference between males and females, (i.e., the difference 

of energy intake) was discussed in the section of discussion for research question 1.  

In this study, daily sodium intake by age groups between males and females 

showed no significant differences. Although there were different trends of sodium intake 

by age groups in males and females, the limited variation of daily sodium intake among 

different age groups led to no significant difference in this sample. For males, mean 

sodium intake increased with age. Contrary to this pattern, mean sodium intake for 

females decreased with age. Males above 65 years consumed the highest amount of daily 

sodium intake (e.g., 4,285.85 mg) and females, aged 50 – 64, reached the peak amount of 

daily sodium intake (e.g., 3,604.02 mg). All age groups of both genders had over 

consumption of daily sodium intake compared to recommendations from ADA (e.g., 

2,300 mg). In a study that compared dietary behavior related to sodium intake by gender 

and age in Korea (Park et al., 2008), the perception of salty foods was significantly lower 

with age and the preference of salty foods and eating all broth was higher with age in 

males. However, the average age of this study was 39.0 years, which is markedly younger 
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than the sample of this study. Additionally, they measured perception, recognition, or 

behaviors relating to sodium intake instead of actual dietary sodium intake. 

These findings suggest that specific age groups in adults (males 65 years or older 

and females aged 50 – 64) are prone to excessive sodium intake in KAs with T2DM and 

more attention and efforts for these age groups may be needed in developing intervention 

programs to reduce excessive sodium intake.  

Question 4 

What kinds of food sources contribute the most to total daily sodium intake in 

KAs? 

Across all age groups and gender, the top five major contributors to sodium intake 

were noodles and dumplings (15.14%), Korean-style soups (12.75%), Kimchi (12.14%), 

bread and snacks (10.28%), and boiled or seasoned vegetable (7.37%). The combination 

of Korean traditional diet (noodles and dumplings, Korean-style soups, and Kimchi) and 

Western diet (bread and snacks) represents a bicultural diet contributing to high sodium 

intake of KAs with T2DM.  

KAs with T2DM showed not only similarities but also differences in sodium food 

sources from native Koreans. Compared to a previous study which evaluated trends and 

identified sodium sources for Koreans using KNHANES data from 1998 to 2010 (Song, 

Park, Shim, & Lee, 2013), the major food groups contributing to dietary sodium intake 

were Kimchi (22.8 – 31.7%), noodles and dumplings (10.5 – 13.8%), soups (10.2 – 

13.8%), and stews (8.5 – 11.2%). KAs still eat Korean traditional food as their top three 

major sodium sources but the contribution of each food group was a little lower than 
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Koreans’. Additionally, KAs consumed bread and snacks (e.g., sandwiches, hamburgers) 

as a fourth major sodium source, and bread and snacks were often eaten as morning or 

evening snacks and breakfast as well.  

So far, Korean traditional foods have been considered as high sodium containing 

foods, and KAs’ tendency of maintaining their traditional diet after immigration has been 

noted as a main reason for the high sodium intake in their diet (Cross et al., 2002; Kwon 

et al., 2009). However, a bicultural diet, including Korean traditional foods and Western 

foods, may be more appropriate to explain KAs’ high sodium intake. Also, it is of note 

that this bicultural diet was found in KAs who were the first-generation and middle-aged 

adults in this study. 

a. What are differences in gender, age groups, and meal type in food category 

among KAs with T2DM? 

There were significant differences by gender in consumption of noodles and 

dumplings (t = 2.399, p = .019), bread and snacks (t = 2.056, p = .041), stews (t = 3.314, 

p = .001), and food boiled down in soy sauce or other seasonings (t = 2.839, p = .006). 

Males consumed significantly higher amounts of sodium in high-calorie as well as high-

sodium items such as bread and snacks and noodles and dumplings, broth based items 

such as noodles and dumplings and stews than females.  

 As age groups increased, sodium intake from consuming bread and snacks 

decreased significantly (F = 2.846, p = .038). Generally, older Korean adults prefer to eat 
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Korean traditional foods rather than Western foods as their main meal, and bread and 

snacks are used as snacks.  

There were typical differences of consuming food groups by meal type. For 

example, food groups used in main meals (breakfast, lunch, and dinner) were noodles and 

dumplings, Korean-style soups, and stews. Bread and snacks and single foods were the 

top ranked food groups in both morning and evening snacks.  

Additional Findings 

Interestingly, the contributions to the total daily calorie intake for each top sodium 

food group and the ratios of sodium/calorie intake among top-five ranked sodium source 

food groups in this study provided valuable information regarding diet patterns of high 

sodium and calorie intake. Among the top-five ranked sodium source food groups, bread 

and snacks, which represents the Western diet (13.57%) had the highest contribution to 

daily calorie intake. Yet, this was the fourth ranked food group for sodium intake. On the 

other hand, Kimchi had only 0.58% contribution to daily calorie intake, moreover the 

ratio of sodium and calorie was 54.9, which means Kimchi contains much higher sodium 

compared to calories. Only bread and snacks had a similar ratio (1.5) between sodium 

and calories, which showed that the Western food in this group contained sodium as 

much as calories at the same time. Among top-five ranked food groups, each total 

contribution of sodium and calorie intake in Korean traditional foods versus Western 

foods provided meaningful information. For sodium intake, Korean traditional foods 

(noodles and dumplings, Korean-style soups, Kimchi, and boiled or seasoned vegetable) 

had total 47.4% of contribution, while Western foods (bread and snacks) had 10.28% of 
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contribution. In calorie intake, Korean traditional foods had only 18.21% of contribution, 

but Western foods, bread and snacks alone had 13.57% of contribution.   

Based on these findings, we can assume that KAs may consume the same amount 

of high sodium by eating fewer calories from high-sodium items (e.g., Kimchi, Korean-

style soups, and boiled/seasoned vegetable) or moderate to large amounts of calories for 

medium or low sodium items simultaneously. Another notable finding was that there 

were two kinds of food groups which contained both over 10% contribution of both 

sodium and calories: noodles and dumplings (15.14% of sodium and 10.88% of calories) 

and bread and snacks (10.28% of sodium and 13.57% of calories). These food groups 

may influence to the level of blood glucose in diabetes patients in terms of having a high 

portion of carbohydrates in them.    

This finding can be alarming to KAs with T2DM who may recognize Korean 

traditional foods contain relatively lower levels of calories, while much higher amounts 

of sodium. In reality, the ratio of sodium/calorie in Korean traditional foods ranked as the 

top-five major sodium sources were considerable higher than other food groups: noodles 

and dumplings (6.1), Korean-style soups (12.0), Kimchi (54.9), and boiled or seasoned 

vegetable (9.7) Table 14). These foods seem like healthy foods, which contain relatively 

lower calories comparing to Western foods, but they can boost sodium consumption. 

Alderman and colleagues (1998) reported that not only sodium intake but also the 

sodium/calorie ratio were directly associated with CVD mortality and all-cause mortality 

with NHANES data. Since there was a strong correlation of sodium with energy intake, 
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both sodium alone and the sodium concentration in the diet may be needed to explain 

variations in health outcomes in KAs with T2DM. 

Findings Related to the Conceptual Framework 

 This is the first study found to evaluate Pender’s HPM for sodium intake with a 

sample of KAs with T2DM. The conceptual framework used in this study (see Figure 1) 

was adapted from Pender’s Health Promotion Model (Pender et al., 2006).  

The primary purpose of this study was to examine the correlates of sodium intake 

of KAs with T2DM. Specifically, the relationship between the variables in the different 

parts of the HPM (i.e., individual characteristics; behavior-specific cognition/affect; 

health promoting behavior) was examined in KAs with T2DM to predict sodium intake. 

There were several significant relationships found. One medium negative correlation was 

found between sodium intake and barrier to recommended sodium intake of level of 

energy intake. Small relationships were also found between sodium intake and personal 

factors including gender and marital status. In the hierarchical multiple regressions, the 

predictor variables of Pender’s HPM were divided into two groups, matching the 

different parts of the model (individual characteristics and behavior-specific 

cognition/affect), and hierarchical multiple regressions were used to assess the 

contribution of each construct. In the first step of the analysis, gender was found to 

predict sodium intake. The variables added in the second step were barriers to 

recommended sodium intake and interpersonal influences. They accounted for a 

significant change in the variance of the outcome variable, but only high level of energy 

intake remained as a significant predictor of sodium intake. Overall, the final regression 
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model accounted for 31% of the variance in sodium intake, which is considered a 

medium effect size and provides some support for barriers in predicting sodium intake for 

KAs with T2DM.  

Other barriers to recommended sodium intake, such as low health literacy, high 

level of depressive symptoms, and absence of health care provider did not provide any 

support in predicting sodium intake in this study. In order to better understand which are 

the greatest barriers for KAs with T2DM in managing their sodium intake, conducting 

qualitative studies to determine participants’ perceptions may useful. It is difficult to 

determine if the conceptual framework is adequate to explain sodium intake as a health 

promoting behavior without ensuring that concepts are operationalized in a way that 

includes patient perspectives.  

Social support in this study corresponded to interpersonal influences, which is 

classified as a behavior specific cognition and affect in the HPM. Social support did not 

support to predict sodium intake in this study. The measure of social support contained 

five-item focused on perceived family and friends’ support regarding on overall diabetes 

care. Since a broad social support measure that was not specific to sodium was used, it is 

difficult to draw conclusions on the contributions of social support (interpersonal 

influences) as an important concept in the HPM.  

Kang (2012) tested the HPM in predicting the health promoting behaviors of 

healthy eating habits in KAs, and she found the model accounted for 20% of the variance 

in healthy eating behavior. The current study may have greater power along with greater 
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sample size in this study and the broader range of health behavior outcomes than included 

by Kang.  

  Several studies tested the ability of HPM to predict diet or eating behaviors 

(Sohng, Sohng, & Yeom, 2002; Shin, 2008). Sohng et al (2002) and Shin (2008) 

provided findings that indicated education, income, benefits and barriers, and self-

efficacy were statistically significant predictors of healthy eating in KAs.  

This study may have supported the conceptual framework better if a measure of 

self-efficacy had been available as a predictor for daily sodium intake. Self-efficacy is a 

strong predictor for health promoting behavior as a part of behavior-specific cognition 

and affect in the previous studies (Song et al., 2002; Shin, 2008; Keegan, 2011; Kang, 

2012). However, since this study was secondary data analysis, there was no measure of 

self-efficacy specific to the outcome, which was daily sodium intake.  

 One interesting thing to note here is the inclusion of the predictor variable. Kang 

(2012) reported a discrepancy between self-efficacy and actual sodium intake. In her 

study, KAs had a high level of confidence in their ability to limit sodium, but did not 

consume the recommended amounts of sodium, suggesting self-efficacy alone may not be 

sufficient to predict behavior. The self-efficacy for reduction of sodium intake was not 

included in this study but may be an important construct that warrants further attention.      

 

 

 

 



 153 

STRENGTHS AND LIMITATIONS 

 This study was unique from other previous studies in that psychosocial factors 

were considered to predict sodium intake. To the best of our knowledge, this study was 

the first to assess daily sodium intake for KAs with T2DM and examine the predictors of 

sodium intake using Pender’s HPM, and was based on empirical data collected from a 

randomized clinical trial on community-dwelling KAs. Few studies assessed daily 

sodium intake and incorporated personal factors and psychological factors into studying 

sodium intake among KAs in general. The emerging importance of following 

recommendation for sodium intake in diabetes patients along with continuing excessive 

sodium intake in KAs make this a topic of great importance.  

Another strength of this study is that unlike many of the prior studies assessing 

KAs’ dietary sodium intake using 24-hour dietary recall in U.S., this study used both a 

standardized interview protocol with questions and a computer-assisted dietary recall 

(e.g., Can Pro 4.0). It also included culturally appropriate food image references in the 

form of three-dimensional food models and standard serving dishes common in the 

population to help increase accuracy of portion size estimates. In this study, all 

interviewers were bilingual, trained in the use of the standardized instrument, and 

knowledgeable about food available in the community (e.g., how foods are prepared, and 

regional, and ethnic food habits). Therefore, the participants could report information 

easily and effectively since the interviewers were able to prompt them and understand the 

cultural foods consumed.  
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The relatively large sample of KAs with T2DM in this study provides additional 

strength to this study. While population-based studies have assessed sodium intake for 

general population using KNHANES data exist, most other studies exploring sodium 

intake used 24-hour dietary recalls or a 24-hour urine sample with small convenience 

samples of those with HBP or DM.  

 Despite these strengths, the findings in this study should be interpreted with 

caution, as there are several limitations to this study. The limitations are related to: 1) 

possible inaccuracy of using a self-reported single 24-hour dietary recall; 2) being 

restricted to questions asked by the original study; 3) the generalizability of the study; 

and 4) limitations related to instrument items. First, this study used a single 24-hour 

dietary recall to assess the level of sodium intake; however, this measure likely 

underestimates the food intake of the subjects. It is hard to identify the variations between 

foods eaten on weekends versus weekdays and the possibility of participants’ providing 

socially desirable responses (Gibson, 1990). Also, measures based on self-reporting can 

be affected by inaccurate recall of past events.   

Second, the generalizability of the study findings is limited to KAs with T2D. A 

convenience sample was recruited through a local Korean resource center located in one 

geographic area in the U.S. This sample may not include KAs with T2DM who have 

different eating patterns and personal characteristics due to regional differences. Thus, 

the findings of this study should be done with caution since the sample studied was not a 

random one.  
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Third, this study used secondary data analysis. Thus, the data used was restricted 

to questions asked by the original investigators. Although secondary data analysis has 

advantages, such as saving time and money and higher quality data, there are also 

significant disadvantages and limitations. Data may not address a particular research 

question, and information regarding study design and data collection procedures may be 

limited. For instance, some important factors that should be included based on the 

theoretical framework could not be used in this study.  

Lastly, length of stay in U.S. (used to measure acculturation) and Social Attitude 

(contained only five items to measure social support) was used in this study. These 

relatively simple measures may not fully capture the level of acculturation or 

interpersonal influences relating to sodium intake. Compared to multiple-item scales, 

single-item assessment is sometimes an insufficient measure of individual’s opinions, 

attitudes, or feelings due to their lack of precision, tendency to change over time, and 

limitation in scope (Di Lorio, 2005). Using these instruments, therefore may have had an 

impact on the findings of this study.       

NURSING IMPLICATIONS AND RECOMMENDATIONS 

Nursing Implications 

 There is a tremendous need for effective health promotion for people with chronic 

illness. Unfortunately, health promotion efforts often fail to target the needs of people 

with chronic illness, and people with chronic illness are often neglected in the 

development of preventative health activities (WHO, 2005). In reviewing the website for 

the new national health agenda, Healthy People 2020 (USDHHS, 2010), the related 
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topics of “Diabetes”, “Heart Disease and Stroke”, and “Nutrition and Weight status” are 

the ones relevant to this discussion. There is no mention of sodium intake in the overview 

and objectives pages of the “Diabetes” topic. There is also little mention of restriction of 

sodium intake in the overview and objectives pages of the “Nutrition and Weight status” 

section. In the topic of “Heart Disease and Stroke”, there was a mention about 

recommended guidelines for sodium intake of hypertension patients. A concern for the 

health of all adults, including people with chronic health issues, has been expressed, but 

health promotion efforts targeted for people with chronic illness may be more 

appropriate.   

In order to meet the health needs of people with chronic illness, such as DM and 

HBP, all health professionals need to remain mindful of this population in the design and 

implementation of disease prevention and health promotion activities. Health promotion 

models are used to aid in the design of interventions, and preference should be given to 

the use of models that have been validated for diverse samples of people with chronic 

illness in order to develop the most effective and successful intervention programs for the 

widest range of people. 

This study has several implications for the nursing profession. Patient and family 

education plays a large role in the nursing profession. One specific implication for nurses 

is the knowledge that patients with DM may be consuming high amounts of sodium in 

their diet. This is a very important implication because a large majority of patient 

education on the diet for DM self-management emphasizes restriction of calories and 

carbohydrates. However, high consumption of sodium may be also need to be 
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emphasized in their dietary education, especially in terms of the high risk of HBP in KAs 

with T2DM. Knowing that KAs with T2DM have consumed higher amounts of sodium 

compared to recommendations can guide nurses to adjust their teaching to ensure that the 

instructions given to patients consider sodium intake.  

Furthermore, nurses may play a pivotal role in navigating sodium intake 

guidelines and educating regarding diet in multiple heath care settings. The differing 

guidelines that have been highly publicized have the potential of leaving patients with 

DM confused about which recommendations to adopt. Nurses can help patients with DM 

to recognize which recommendations to follow and emphasize how sodium intake can 

impact potential complications such as HBP and kidney disease.  

The findings in this study provide important discussion points when providing 

dietary education in both patients and family. Previous studies that focused on educating 

people with T2DM to reduce their sodium intake by using food labels to choose low 

sodium products were unsuccessful despite the individuals believing they had lowered 

dietary sodium intake (Petersen, Torpy, Chapman, Guha, Clifton, Turner, & Keogh, 

2013; Gray, Petersen, Clifton, & Keogh, 2014). In fact, people with chronic illness are 

more likely to use nutrition information panels than those without chronic illness (Kessler 

& Wunderlich, 1999; Lewis et al., 2009; Post, Mainous, Diaz, Matheson, & Everett, 

2010). Despite label reading and purchase of low-sodium products by patients with DM, 

the average sodium intake was high (Petersen, Torpy, Chapman, Guha, Clifton, Turner, 

& Keogh, 2013; Gray et al, 2014). Thus, it is necessary to develop more effective dietary 

education strategies based on these findings. For instance, individual counseling by 
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nurses is an important strategy for reducing excessive sodium intake. Both intensive and 

a brief supportive counseling focused on lifestyle modification may achieve sodium 

reduction (Appel & Miller, 2004). Features of an effective counseling session with 

patients include: 1) assessment of their readiness for change; 2) discussion of the 

importance of reduced sodium intake for health; 3) discussion of overall concepts of diet 

quality; 4) assessment of patient barriers to adherence with suggestions for better 

adherence; 5) goal setting; 6) distribution of written material including major food 

sources of high sodium using real food models and containers; and 7) modifying recipes 

for reducing sodium in cooking (Appel & Miller, 2004). 

For modification of recipes to reduce sodium, it is appropriate and realistic to use 

tips on making tasty dishes while decreasing sodium for Korean traditional foods. For 

instance, mushroom powder, black sesame powder, kelp powder, Japanese anchovy 

powder or shrimp powder can make excellent natural low-sodium condiments. Black 

pepper, spring onion, garlic, and ginger will also make a dish tasty without having to add 

much sodium. Although soybean paste is salty, it has less sodium than salt and can be 

used as a salt substitute - one gram of salt is equal to 10 grams of soybean paste in terms 

of sodium. Many KAs consider soups and stews comfort food, and they drink the broth, 

which may increase sodium intake. To help reduce the sodium in the soup, one can make 

their own soup or use reduced-sodium broths. People can reduce the volume of broth 

using small bowl and adjust ingredients in soup, adding more vegetables and tofu for 

flavor and less sodium.  
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In addition to providing dietary education, nurses may have a central role in 

developing culturally appropriate dietary education tailored to the diet patterns and trends 

in KAs with T2DM. Based on the findings of this study, there are several important diet 

trends affecting sodium intake in KAs with T2DM: males consuming more sodium, 

excessive sodium intake along with high level of energy intake, and bicultural diet 

contributes to sodium intake patterns. Therefore, nurses should be aware of KAs’ unique 

diet patterns and then develop specific dietary education materials to address these 

dietary trends. Specifically, if patients with DM consume high amounts of sodium 

through eating small amount of high-sodium items, nurses can provide advice to use 

alternative foods with medium or lower amounts of sodium. On the other hand, if there 

are patients with DM having high sodium intake through moderate or large amounts of 

medium or low sodium items, they may need to be educated about managing calorie 

intake or portion control along with reducing sodium intake.        

In summary, nurses have an important role in facilitating the reduction of 

excessive sodium intake and improving adherence to recommendations for sodium intake 

in diabetes patients. Nurses, through an interdisciplinary approach in collaboration with 

other health care professionals, need to focus their intervention strategies on developing 

culturally-tailored dietary education, and providing effective dietary education. 

Recommendations for Future Research 

There are several possible further studies for which this study had laid a strong 

foundation. It will be necessary to provide evidence of the efficacy of culturally-tailored 

dietary interventions for reducing sodium intake for those with T2DM in both KAs and 
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other ethnic groups. With effective interventions, we can improve the reach of health 

promotion in diverse minority communities. Community partnerships and the availability 

of recruiters capable of establishing and sustaining therapeutic rapport based on cultural 

characteristics would be necessary in order to ensure its success. 

 Adapting and testing the low-sodium DASH (Dietary Approach to Stop 

Hypertension) diet program will be necessary for further study for KAs with T2DM. 

There was a pilot study to translate the DASH diet which tested the efficacy of K-DASH 

as a stand-alone intervention among KAs with HBP (Kim, Song, Han, Kim, & Kim, 

2013). While the feasibility aims of this study were achieved successfully, the protocol of 

the study did not have adequate culturally specific strategies to reduce sodium intake in 

the target population. Thus, the further study will be needed to provide rigorous empirical 

data testing of this type of intervention for evaluating the potential utility of a sodium-

reduced and micronutrient-enhanced diet (i.e., potassium rich foods) in improving the 

health outcomes related to DM and HBP control in KAs. Translational clinical trials to 

use culturally specific dietary approaches to address the KA population are needed. Some 

research has found that increasing potassium within recommended amounts may provide 

a protective effect against high blood pressure (Bailey et al., 2016). This is because 

potassium can help relax blood vessels and excrete sodium and decrease blood pressure. 

A growing body of evidence suggests that increasing potassium intake can have a 

substantial impact on lowering blood pressure and reducing the risk of heart disease and 

stroke (He, Nowson, & MacGregor, 2006; D’Elia, Barba, Cappuccio, & Strazzullo, 2011; 

Aburto, Hanson, Gutierrez, Hooper, & Elliott, 2013). Thus, diet intervention that are 
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potassium-enhanced with sodium-reduction may be have an effect on reducing excessive 

sodium intake and improve health outcomes in KAs. 

 Future research to explore the relationship between sodium intake and calorie 

intake in relation to BMI will be necessary. Results indicated an association between 

sodium intake and BMI (Dyer, Elliott, Shipley, Stamler, & Stamler, 1994) with 

potentially different and meaningful patterns by gender. Generally, people with higher 

BMIs are more likely to need and consume more calories. So, it may be necessary to 

control for BMI in studies on the consumption of sodium. These findings point to a need 

for more rigorous evaluation of the association between sodium intake and BMI to fully 

understand the potential effects on the positive association between sodium intake and 

calorie intake. Those with higher BMI’s may consume more food and consequently 

higher amounts of sodium. 

 In this study, DM patients with high blood pressure compared to patients without 

HBP, did not consume significantly less sodium due to less variation of sodium intake 

within sample. However, future research should examine the potential difference of 

comorbidities such as HBP, which is more likely to include sodium recommendations. 

Patients’ perceived severity regarding the negative impact of high sodium intake with 

HBP may affect the level of motivation for reducing sodium intake and the actual 

consumption of sodium in their diet. Moreover, high blood pressure in people with DM is 

characterized by increased sodium sensitivity and volume expansion (El-Atat, 

McFarlane, & Sowers, 2004). Consequently, patients with HBP and DM are at an 

increased risk of CVD and its complications; therefore, it is imperative to implement 



 162 

preventive practices, including dietary modifications that improve multiple risk factors 

such as high sodium intake in patients with HBP and DM.       

Lastly, instrument modification or development of instruments that are sodium-

specific is needed in order to have a better understanding of sodium intake in KAs. 

Specifically, attitude regarding sodium intake, self-efficacy, and perceived sodium intake 

will be useful to understanding the factors of excessive sodium intake.  

 Health Policy Implications 

National health agencies in more than 40 countries and a variety of international 

organizations, including the Korean government, recommend a reduction in dietary 

sodium intake (Cappuccio, Capewell, Lincoln, McPherson, 2011). WHO recommends 

<2,000 mg/day sodium for both adults and children (WHO, 2012). In the U.S., the federal 

government recommends <1,500 mg/day sodium for adults who are African-American, 

>51 years, have HBP, chronic kidney disease or diabetes, and <2,300 mg/day sodium for 

all others (ODPHP Services, 2010). The American Heart Association recommends an 

intake of <1,500 mg/day sodium for all Americans (AHA, 2015) and American Diabetes 

Association recommends an intake of 2,300 mg per day for diabetes patients (ADA, 

2015). Every Institute of Medicine (IOM) committee that has reviewed the topic has 

recommended a reduction in sodium. A 2005 IOM Dietary Reference Intakes panel 

recommended 1,500 mg/day as the adequate intake and 2,300 mg/day as the tolerable 

upper intake level for most adults (IOM, 2005).  

Despite continuous efforts for reduction of sodium intake and good evidence that 

reducing sodium intake can reduce blood pressure, sodium intake in people with T2DM 
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remains high. Sodium is not a nutrient of high concern for people with T2DM with over 

half of the group stating they were not concerned with the amount of sodium in their diet 

and ranking sodium with a lower level of concern than other nutrients in their diet (Gray 

et al., 2014). Thus, public education campaigns are necessary to inform people about the 

importance of restricting sodium intake, including those with DM. Also, the 

representative associations such as ADA need to provide information relating to the risk 

on HBP for DM patients and highlight the consequences of excessive sodium intake.   

Currently, US Department of Agriculture provides common guidelines for sodium 

reduction targeted the U.S. general populations. However, this may be not appropriate to 

use with diverse ethnic groups which have their own health risks, food habits, eating 

practices, food preferences, and food preparation techniques depending on cultural 

diversity. For instance, one of popular guidelines for sodium reduction is increased 

vegetable intake. KAs have consumed vegetables frequently, which is near the 

recommendation, but they were usually cooked as boiled or seasoned vegetables as side 

dishes not fresh salad. In this case, increasing consumption of vegetable may be 

recognized and applied differently between Americans and KAs. Therefore, designing 

culturally sensitive dietary guidelines for diverse ethnic groups requires awareness of 

cultural considerations when working with a specific population. Equally important is an 

understanding of how to apply this information. Moreover, health care providers may 

intervene in culturally sensitive ways, which include viewing culture as an enabler rather 

than a resistant force, incorporating cultural beliefs into the plans of care and taking time 

for pleasant conversation. Understanding cultural values and beliefs can facilitate better 
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health care interactions and outcomes, can be used to reduce risk behaviors including 

high sodium diet, and can potentially reduce health disparities.  

Using food labels can help motivated consumers choose lower sodium products. 

However, the current US labeling system (e.g., the Nutrition Facts Panel) is poorly 

designed to convey information about sodium (Cobb, Appel, & Anderson, 2012). Sodium 

information on labels is provided in a technical format (milligrams per serving and 

percent daily nutrient value of sodium), located on the back of the package, written in 

fine print, and surrounded by other nutrient and ingredient information (Cobb et al., 

2012). These food labels often make consumers confused, especially in people with low 

health literacy (Rothman, Housam, Weiss et al., 2006). Therefore, using front of pack 

(FOP) labels that interpret information, as used in Finland and the United Kingdom, may 

be more effective (Pietinen, Valsta, Hirvonen, & Sinkko, 2008; Sacks, Rayner, & 

Swinburn, 2009). In the U.S., the FDA recently solicited comments, information, and 

data, and they concluded that FOP labels would encourage healthier choices than the 

current Nutrition Facts Panel since it would be easier to understand (IOM, 2011). 

However, reductions in the overall sodium levels in packaged food would be useful, since 

even the best labeling system will not be sufficient to reduce sodium intake (Cobb et al., 

2012).  
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CONCLUSION 

 This chapter discussed study findings from Chapter 4 in relationship to the 

literature. Gender, marital status, and the level of energy intake (calories) related to 

sodium intake and the level of energy intake (calories) was a significant predictor for 

daily sodium intake in KAs with T2DM. The findings of this study are consistent with 

some previous research, daily sodium intake of KAs with T2DM were higher than 

recommended and comparable or higher than the amounts of other ethnic groups.  

 The description of the findings in relationship to the literature leads into this 

chapter’s discussion on strengths and limitations of the study. Despite the noted 

limitations of this study, it addresses several gaps in the literature regarding dietary 

sodium intake among KAs with T2DM. This is the first known study to examine factors 

predicting daily sodium intake among a sample of KAs with T2DM.  

 This chapter concluded with discussions on implications and recommendations 

for practice, research, and health policy. Findings from this study may help health 

educators, researchers, policy makers, and health care providers develop culturally-

tailored dietary interventions to help KAs having high-risk of cardiovascular diseases 

reduce their excessive sodium intake.  
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Appendix A-1: IRB Approval Letter for the Original Study 
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Appendix A-2: IRB Approval Letter for Dissertation 
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Appendix B. Display of Input and Output for Can Pro 4.0 Software 
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B1. 24-Hour Dietary Recall Input 

 

 

 

 

 

 

 

 

 

 

B2. Frequency for Each Dish 
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B3. Output of 24-Hour Dietary Recall 

 

 

 

 

 

 

 

 

 

 

B4. Output with Graphs 
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B5. Statistics of Nutrients 

 

 

 

 

 

 

 

 

 

 

B6. Output Paper for Participants 
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Appendix C-1: English Instruments 

Individual Characteristics 

A1. Gender □ 01 Male  □ 02 Female 

A2. Date of birth _____ (Month) /______ (date) / 19____ 

A3. Marital status 

□ 01 Married     □ 02 Never Married 

□ 03 Widowed    □ 04 Divorced 

□ 97 Other (_____________)  □ 99 No answer/don’t know 

A4. When did you come to the United States? ____ (Year) _____ (Month) 

A5. Education completed 

□ 00 None     □ 01 Some elementary school 

□ 02 Completed elementary school  □ 03 Some middle school 

□ 04 Completed Middle school  □ 05 Some high school 

□ 06 High school graduate   □ 07 Vocational/Technical school 

□ 08 Some college    □ 09 College graduate 

□ 10 Some graduate school   □ 11 Graduate School 

□ 99 No answer/don’t know 
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A6. What is the annual income of your household including salary, interest, and 

supplementary income? 

□ 01 0 - $19,999    □ 02 $20,000 - $39,999 

□ 03 $40, 000 - $59,999   □ 04 $60,000 - $ 79,999 

□ 05 $ 80,000 - $ 99, 999   □ 06 more than $100,000 

□ 99 No response / don’t know 

A7. How long have you diagnosed diabetes? ____ (Year) 

A8. Do you have a health care provider for diabetes? □ 01 Yes  □ 02 No 

A9. What do you think about your daily English skill? 

□ 01 Very good    □ 02 Good 

□ 03 Fair     □ 04 Not at all, poor 

A10. How well can you communicate with English speakers? 

□ 01 Very good    □ 02 Good 

□ 03 Fair     □ 04 Not at all, poor 

A11. How well can you communicate with English speakers over the phone? 

□ 01 Very good    □ 02 Good 

□ 03 Fair     □ 04 Not at all, poor 

A12. How well can you read newspaper written in English? 

□ 01 Very good    □ 02 Good 

□ 03 Fair     □ 04 Not at all, poor 

A13. Can you use a hospital in US without any help or translation? 

□ 01 Yes     □ 02 No 
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Newest Vital Sign (NVS) 

⊙ READ TO SUBJECT: This information is on the back of a container of a pint of ice 

cream. 

  

1. If you eat the entire container, how many calories will you eat?  

____________    

 

2. If you are allowed to eat 60 grams of carbohydrates as a snack, how much ic

e cream could you have?  

____________    

 

3. Your doctor advises you to reduce the amount of saturated fat in your diet.  

You usually have 42 g of saturated fat each day, which includes one serving of i

ce cream. If you stop eating ice cream, how many grams of saturated fat would 

you be consuming each day? 

____________    

 

4. If you usually eat 2,500 calories in a day, what percentage of your daily value of 

calories will you be eating if you eat one serving? 

____________    

 

⊙ READ TO SUBJECT: Pretend that you are allergic to the following substances: 

penicillin, peanuts, latex gloves, and bee stings. 

 

5. Is it safe for you to eat this ice cream? 

 

 

6. (Ask only if the patient responds “no” to question 5): Why not? 

   ________________________________________________  
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Personal Health Questionnaire (PHQ-9) 

Over the last 2 weeks, how often have you been bothered by any of the following 

problems? 

 Not at 

all 

Several 

days 

More than 

half the 

days 

Nearly 

every day 

1. Little interest or pleasure in doing things 0 1 2 3 

2. Feeling down, depressed, or hopeless 0 1 2 3 

3. Trouble falling or staying asleep, or sleeping 

too much 
0 1 2 3 

4. Feeling tired or having little energy 0 1 2 3 

5. Poor appetite or overeating 0 1 2 3 

6. Feeling bad about yourself - or that you are 

a failure or have let yourself or your family 

down 

0 1 2 3 

7. Trouble concentrating on things, such as 

reading the newspaper or watching television 0 1 2 3 

8. Moving or speaking so slowly that other 

people could have noticed. Or the opposite - 

being so fidgety or restless that you have been 

moving around a lot more than usual  

0 1 2 3 

9. Thoughts that you would be better off dead, 

or of hurting yourself 0 1 2 3 
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Support for Diabetes Care and Control 

These questions are related to how your family and friends respond to your diabetes. 

Please mark the most appropriate response. 

 Never Rarely Some 

times 

Often Usually 

1. Family and friends accept and 

understand my diabetes. 
 1  2  3  4  5 

2. Family and friends are 

uncomfortable and worried about my 

diabetes. 

 1  2  3  4  5 

3. Family and friends help me 

manage my diabetes 
 1  2  3  4  5 

4. Family and friends will listen 

when to me when I talk about 

diabetes 

 1  2  3  4  5 

5. Family and friends give me advice 

about my diabetes 
 1  2  3  4  5 
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Appendix C. 2: Korean Instruments 

개인적 특성 

A1. 성별  □ 1 남자  □ 2 여자 

A2. 생년월일 19          년           월          일             

A3. 결혼상태 

□ 1 기혼 □ 2 미혼  

□ 3 사별  □ 4 이혼 

□ 97 동거  □ 99 답 안함/잘 모르겠음 

A4. 언제 미국에 오셨습니까?                    년               월  

A5. 교육정도 (총        년) 

□ 0 무학 □ 1 초등학교 중퇴  

□ 2 초등학교 졸업 □ 3 중학교 중퇴          

□ 4 중학교 졸업  □ 5 고등학교 중퇴 

□ 6 고등학교 졸업       □ 7 기술학교/전문대학 졸업            

□ 8 대학 중퇴 □ 9 대학 졸업            

□ 10 대학원 중퇴     □ 11 대학원 졸업 

□ 99 답 안함/잘 모르겠음 

A6. 귀하 가정의 연간 총 수입 (수입, 급여, 부수입, 자녀 보조금 등 포함)은 모두 

얼마입니까? 

 □ 1 $19,999이하 □ 2 $20,000에서 $39,999 

 □ 3 $40,000에서 $59,999 □ 4 $60,000에서 $79,999  

 □ 5 $80,000에서 $99,999 □ 6 $100,000 이상 

 □ 99 답 안함/잘 모르겠음 
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A7. 귀하는 당뇨병을 진단 받은 지 얼마나 되셨습니까?  (총        년) 

A8. 귀하는 담당 주치의가 있습니까?       □ 1 예  □ 2 아니오 

A9. 귀하께서는 일상생활에서의 영어 사용 수준이 어느 정도라고 생각하십니까? 

□ 1 매우 잘함  □ 2 잘함 

□ 3 잘 못함   □ 4 전혀 못함 

A10. 귀하는 주변의 미국인과 이야기를 나눌 수 있습니까? 

□ 1 매우 잘함  □ 2 잘함 

□ 3 잘 못함   □ 4 전혀 못함 

A11. 귀하는 영어로 전화 통화를 하실 수 있습니까? 

□ 1 매우 잘함  □ 2 잘함 

□ 3 잘 못함   □ 4 전혀 못함 

A12. 귀하는 영어로 씌여진 신문을 읽을 수 있습니까? 

□ 1 매우 잘함  □ 2 잘함 

□ 3 잘 못함   □ 4 전혀 못함 

A13. 귀하는 통역의 도움을 받지 않고도 미국 병원을 이용할 수 있습니까? 

□ 1 예  □ 2 아니오 
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Newest Vital Sign Test 

   ⊙ 아래의 정보는 파인트 크기 아이스크림의 뒷부분에 나와 있습니다.  

잘 읽고 답해주세요. 

1. 만일 이 아이스크림 한 통을 다 드신다면, 총 몇 칼로리를 섭취하게 됩니까?  

____________    

2. 하루에 간식으로 탄수화물 60그램을 섭취할 수 있다고 가정합시다. 다른 간식을 

안 먹고 아이스크림만을 간식으로 섭취한다면, 얼마만큼의 아이스크림을 먹을 

수 있습니까?  

____________    

3. 의사가 포화 지방의 양을 줄이라고 권고했습니다. 현재 당신이 아이스크림을 

1/2컵을 포함하여 하루에 42그램의 포화 지방을 섭취하고 있다고 가정합시다. 

만약 매일 간식으로 먹고 있던 아이스크림 1/2컵을 더이상 먹지 않는 다면, 

하루에 얼마만큼의 포화 지방을 먹게 되는 것입니까?  

___________    

4. 현재 하루에 2500 칼로리를 섭취하고 있는데, 아이스크림 1인 분량을 먹으면 

이것은 하루 칼로리의 몇 퍼센트를 섭취하는 것입니까? ____________    

 

   ⊙ 본인이 다음의 것들에 알러지가 있다고 가정합시다:  

  페니실린, 땅콩, 고무 장갑과 벌 쏘임 

 

5. 이 아이스크림을 먹는 것이 안전합니까? 네 / 아니오    

 

6. 왜 안전하지 않습니까? (대상자가 5-5번 질문에 ‘아니오’라고 대답했을 경우에만) 

    ___________________________________________________ 
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우울증 (PHQ-9) 

지난 2주 동안, 아래 나열되는 증상들에 얼마나 자주 시달렸습니까? 

 전혀 

아니다 
가끔 

일주일 

이상 

거의 

매일 

1.  일을 하는 것에 대한 흥미나 재미가 거의 

없음 
0 1 2 3 

2.  가라앉은 느낌, 우울감 혹은 절망감 0 1 2 3 

3.  잠들기 어렵거나 자꾸 깨어남, 혹은 너무 

많이 잠   
0 1 2 3 

4.  피곤감, 기력이 저하됨 0 1 2 3 

5.  식욕 저하 혹은 과식 0 1 2 3 

6.  내 자신이 나쁜 사람이라는 느낌- 혹은 

내 자신을  실패자라고 느끼거나, 나 

때문에 나 자신이나 내 가족이  불행하게 

되었다는 느낌 

0 1 2 3 

7.  신문을 읽거나 TV 를 볼 때 집중하기 

어려움 
0 1 2 3 

8.  남들이 알아챌 정도로 거동이나 말이 

느림. 또는 반대로 너무 초조하고 

안절부절하지 못해서 평소보다 많이 

돌아다니고 서성거림 

0 1 2 3 

9.  나는 차라리 죽는 것이 낫겠다는 등의 

생각 혹은 어떤 면에서건 스스로에게 

상처를 주는 생각들 

0 1 2 3 
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지지 (Support) 

다음은 당뇨와 관련하여, 가족과 친구의 반응에 대한 내용입니다. 해당되는 

곳에 표시 해 주십시오. 

 전혀 

그렇지 

않다 

별로 

그렇지 

않다 

보통이다 약간 

그렇다 

매우 

그렇다 

1. 가족이나 친구들은 내가 

당뇨가 있다는 사실을 

인정하고 이해해 준다. 

 1 
 2  3  4  5 

2. 가족이나 친구들은 내가 

당뇨를 가지고 있다는 점에 

대해 안쓰러워하며, 위로해 

준다. 

 1  2  3  4  5 

3. 가족이나 친구들은 나의 

당뇨 관리와 관련하여 

협조적이다. 

 1  2  3  4  5 

4. 가족이나 친구들은 내가 

당뇨에 대해 대화하고자 할 

때 잘 들어준다. 

 1  2  3  4  5 

5. 가족이나 친구들은 

나에게 당뇨관리에 관한 

조언을 해준다. 

 1  2  3  4  5 
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