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2Department of Psychology and Social Behavior, School of Social Ecology, University of
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Abstract
Purpose—The purpose of this study is to examine the relationship between negative emotions
and bio-behavioral risk factors among Korean immigrants at risk for type 2 diabetes (T2DM).

Methods—Data were collected from 148 Korean immigrant adults who are “at risk” for T2DM
as defined by having family history of T2DM in first degree relatives, body mass index greater
than 23, or history of gestational diabetes in women. Participants completed questionnaires and
underwent biological measures. Negative emotions included feeling nervous, hopeless, restless,
anxious, and stressed as well as depressive symptoms.

Results—High percentages of participants had T2DM risk factors including overweight, greater
than normal waist to hip ratio, and blood glucose readings that are indicative of T2DM. Feeling
stressed was the most commonly reported negative emotion (66%), followed by feeling anxious
(51%), restless (38%), nervous (30%), and hopeless (13%). Experience of negative emotions was
significantly related to behavioral risk factors; higher levels of experiencing negative emotions
were related to increased soda intake and a decreased likelihood of doing at least 10 minutes of
moderate exercise. Stress and anxiety were each negatively related to moderate exercise and
depressive symptoms were negatively related to both moderate and vigorous exercise. No
significant relationship was found between negative emotions and biological risk factors.

Conclusions—Findings suggest that negative emotions, individually and taken together, may be
related to T2DM risk behaviors in high-risk Korean immigrants. Behavioral interventions to
prevent T2DM in this population should consider assessing and addressing negative emotions.
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The prevalence of type 2 diabetes (T2DM) continues to rise in the U.S., particularly among
racial/ethnic minorities.1 Asian Americans have an increased risk of developing diabetes
compared to Caucasians1-4 and Korean immigrants, the 4th largest and one of the fastest-
growing Asian subgroups in the U.S.,5 have one of the highest risks of developing diabetes
among Asians.6

Prevention of T2DM is primarily behavioral in nature,7 such as modifying diet and engaging
in exercise to prevent obesity, the primary risk factor for T2DM.8, 9 Evidence shows that
lifestyle behavior interventions focusing on diet and physical activity are more effective in

Corresponding Author: Sarah Choi, PhD, RN, FNP, Program in Nursing Science, College of Health Sciences, University of
California, Irvine, 100B Berk Hall, Irvine, CA 92697-3959, Phone: (949) 824-2043, Fax: (949) 824-0470, sechoi@uci.edu.

NIH Public Access
Author Manuscript
Diabetes Educ. Author manuscript; available in PMC 2014 September 01.

Published in final edited form as:
Diabetes Educ. 2013 ; 39(5): . doi:10.1177/0145721713492566.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



decreasing the incidence of T2DM than pharmacological therapy.10 However, individuals'
ability to engage in and adhere to risk-reducing and health-promoting behaviors such as diet
and exercise may be influenced by psychological factors such as experiencing negative
emotions.11-14 Depressive symptoms and/or negative emotions can induce or exacerbate
unhealthy eating behavior or physical inactivity,15-17 and the experience of depressive
symptoms and negative emotions, such as anxiety, stress, and restlessness may make certain
chronic illnesses, including T2DM, worse.18

Depression has often been studied as a psychological factor impacting health behaviors such
as diet,19 exercise,20 smoking,21, 22 alcohol use23 and self-management of chronic health
conditions such as T2DM,13, 24, 25 and its role is quite well understood. However, other
negative emotions have not been well-examined in terms of their relationships with health
behaviors and risk of T2DM for non- or pre-diabetic individuals. Among those studies that
did examine other negative emotions, findings are inconclusive, and no studies have focused
on Asians specifically. One population-based study showed that more symptoms of anxiety
and depression were associated with onset of T2DM at 10 years follow-up,26 suggesting that
these negative emotions may be related to risk factors. However, in a study of individuals
presenting for diabetes screening, investigators found that anxiety levels at baseline, but not
at twelve months follow-up, were weakly but significantly negatively correlated with overall
risk for diabetes, whereas depression was weakly but significantly positively correlated with
risk at both time points.27 Researchers exploring the evidence for a relationship between
depression, anxiety, and glucose levels in non- or pre-diabetic individuals found that though
a larger proportion of individuals with T2DM had high anxiety levels than did those with
impaired glucose metabolism, or those with normal glucose metabolism, the difference in
anxiety scores between groups was not significant.28 A study of perceived stress and dietary
and activity patterns among Latino adults showed that individuals reporting greater stress
levels reported consuming significantly more sweets, more salty snacks, more carbohydrates
overall, and less protein than did those reporting less perceived stress, indicating a possible
pathway between stress and health behaviors that may lead to the development of T2DM.29

On the other hand, Daniels and colleagues30 noted that although there were trends toward
associations between increased psychological distress (SF-36) and higher body mass index
(BMI), and between higher distress and impaired glucose tolerance in a sample of American
Indian adults, no evidence was found that psychological distress had an impact on incidence
of diabetes four years later.

To date, little is known about anxiety, stress, or other negative emotions and health
behaviors and risks among Korean immigrants at risk for T2DM. However, Korean
immigrants are reported to have higher prevalence of psychological distress, including
depression and anxiety, than other racial/ethnic groups,31-33 and negative emotions may be
related to diabetes risk behaviors and biological risk factors in this group. Given the paucity
of information on the psychological factors involved in T2DM risk among Korean
immigrants, and given the abundance of information on the relationship between
psychological factors and health behaviors and outcomes in the literature, the present study
sought 1) to describe psychological environment of Korean immigrants at risk for T2DM as
measured by frequency of experiencing negative emotions; and 2) to examine the
relationship between immigrants' negative emotions and bio-behavioral T2DM risk factors.
In addition, gender differences were examined in bio-behavioral risk factors and negative
emotions since these differences may influence relationships between negative emotions and
health outcomes.
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Methods
Design

This study employed a cross-sectional survey design. This was an appropriate design to
address the aims of the study: to describe characteristics of the sample and to examine the
relationships among the variables of interest.

Participants
Individuals eligible for this study included Korean-born adults between 21 and 79 years of
age who were at risk for developing T2DM. “At risk” was defined as endorsement of having
at least one of the following risk factors34: 1) a family history of diabetes in first degree
relatives, 2) a body mass index (BMI) greater than 23,35 and/or 3) a history of gestational
diabetes in women. Participants were recruited from a variety of community sites in a West
Coast Korea town using flyers and newspaper advertisements in both English and Korean.
Individuals interested in participating in the study contacted research assistants via
telephone, at which time their “at risk” status was determined. Those who were eligible for
the study were then invited to participate in the study and provided with additional
information about the study and directed to the community site for data collection.

Procedures
At the center, participants completed a battery of psychosocial instruments and a trained
research assistant took biological assessments. All self-report instruments were available in
both English and Korean; all participants chose to complete the survey in Korean, which
was translated from the English version according to Brislin's methods of double
translation.36 That is, the English versions of the survey instruments were first translated
into Korean by the bilingual lead author and then back-translated into English by a bilingual
graduate student. The two English versions were then checked for discrepancies in
translations. Any discrepancies were resolved by the consensus of three bilingual Korean
immigrants: two health care professionals and a volunteer at a community health
information center. Once the survey packet was completed, a trained, bilingual research
assistant took participants' biological measurements, including their resting blood pressure,
height, weight, and waist and hip circumferences, and fasting/random blood glucose. All
study data were identified using an anonymous, random number assigned to each enrolled
participant. As compensation for their time and effort, participating individuals were given a
$10 gift certificate to a local community ethnic market. All measures and procedures were
approved by the university Institutional Review Board.

Measures
Demographic information—Socio-demographic data included age, gender, education,
income, marital status, and health history. English proficiency was assessed by a four-item
scale that asks respondents to report, on a 5-point Likert-type scale, the extent to which they
speak, understand, read, and write in English. Higher scores on the scale indicate better
English language proficiency. The scale, based on the Interagency Language Roundtable
Scale,37 has demonstrated excellent validity and reliability.38

Behavioral risk factors—Participants completed a survey of their dietary behaviors,
based on the 2009 California Health Interview Survey (CHIS) Adult Questionnaire.39

Respondents were asked to think about everything they had consumed over the past week,
and report the number of times each day they ate fruit, vegetables, carbohydrates, such as
rice, noodles, or bread, proteins, such as beef, chicken, or pork, snacks, including chips and
crackers, and soda. Using the items from the CHIS adult health behaviors questionnaire,
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participants were also asked to report whether or not they engaged in moderate (i.e.,
walking, bicycling, gardening) or vigorous (i.e., running, soccer, fast swimming) physical
activity in past week and, if so, how many days and for how many minutes they had engaged
in each type of physical activity. Participants were also asked to report on their lifetime
tobacco use, their current smoking status, and how often and how much they consumed
alcohol in the last 12 months.

Biological risk factors—Each participant's height was measured, without shoes, in
centimeters (cm) to the top of the head using a non-stretching measuring tape secured to the
wall. A professional body weight scale (Health O Meter Professional scale) was used to
measure participants' weight in kilograms (kg), with the participants in no shoes and light
clothing. BMI was computed for each participant using the following formula: BMI = kg/
m2. Waist size was measured in centimeters (cm) using a non-stretching measuring tape
around participants' abdomen at the top of the iliac crest after expiration. Hip size was
measured in centimeters (cm) over the buttocks at the point of maximum circumference,
with the measuring tape touching the surface of participants' clothing but not indenting the
skin. The waist to hip ratio (WHR) was calculated by dividing each participant's waist
circumference by their hip circumference. An electronic blood pressure monitor (A&D
Medical, LifeSource UA-767PV) was used to assess participants' resting blood pressure at
two time points two minutes apart after resting for at least 5 minutes. Each participant's
mean resting blood pressure value was computed by taking the average of the two blood
pressure readings. Fasting or random blood glucose was measured using a finger-stick
sample of whole blood and analyzed using a blood glucose meter (Accu-Chek glucose
monitoring system) according to standardized procedures. Such finger-stick procedures have
been validated as having accuracy comparable to venipuncture and are widely used in both
clinical and home settings.34

Psychological indicators—Participants completed the 20-item Center for
Epidemiologic Studies-Depression scale (CESD).40 The CESD is a valid, reliable,
assessment of overall psychological functioning as well as depressive symptoms, and has
been validated for use in Korean individuals.41-43 Participants indicated how often in the
past week they had experienced each feeling on a 4-point Likert-type scale (0 = rarely or
none of the time (less than 1 day); 3 = most of the time (5-7 days)). Sample items included
“I felt depressed”, “I had crying spells”, and “I felt that people disliked me”. Participants
also completed a brief survey of the extent to which they had experienced negative emotions
in the past 30 days by indicating frequency of these emotions. This single item questions are
from the mental health section of the CHIS survey.39 Respondents reported how often they
felt nervous, hopeless, restless, anxious, and stressed on a 5-point scale ranging from
“Never” to “All the time” (never, a little, some of the time, most of the time, all the time).
Scores across the five negative emotions were averaged to create a scale score. Higher
scores indicated higher frequency of negative emotions.

Statistical Analyses
All statistical analyses were completed using the SPSS 20 (SPSS; Chicago, IL) statistical
package. Data were stratified by gender. Frequencies and descriptive statistics were used to
examine sample characteristics. T-tests were used to assess gender differences in health
behaviors, biological risk factors, and negative emotion variables. Finally, in order to
examine associations between health behaviors, biological risk factors, and negative
emotions, partial correlations were used. These allowed the exploration of correlations
among the variables of interest while controlling for participant gender because several
variables were found to differ by gender. Sample sizes (Ns) vary slightly across analyses due
to some participants missing data on some demographic and health behavior variables.
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Results
Sample Characteristics

A total of 153 Korean immigrant adults participated in the study. However, 5 participants
were excluded due to missing data on key variables, thus the final sample size was 148.
Table 1 presents demographic characteristics of the sample. Mean age was 49.4 [SD = 12.4]
and gender was equally represented with 73 (49.3%) males and 75 (50.7%) females. For “at-
risk” eligibility, 110 (76.7%) of participants met overweight criteria (BMI ≥ 23)35; one
woman had experienced gestational diabetes; and 87 (58.8%) participants indicated that they
had a family history of diabetes. Descriptive statistics for the sample can be found in Table
1. The majority of the sample (70.6%) had 4-year college or higher education, and income
was distributed fairly evenly across 5 categories: <$20,000 (10.8%), $20,000 - $39,999
(27.0%), $40,000 - $59,999 (24.3%), $60,000 - $79,999 (11.5%), $80,000+ (21.6%), 4.8%
refused to report.

Bio-behavioral Risk Factors
Many participants displayed biological risk factors for diabetes as identified by practice
guidelines,34 including glucose levels that meets the criteria for the diagnosis of diabetes
(27.9%), BMI indicative of overweight or obesity (76.4%), higher than normal waist-hip
ratio (88.2%), and higher than normal systolic (62.2%) and diastolic (62.8%) blood pressure.
Frequencies of overweight, higher than normal waist-hip ratio, high systolic blood pressure,
and high diastolic blood pressure significantly differed by gender (all χ2s > 4.38, ps < .05).
Biological risk factors are presented in Table 2.

For behavioral risk factors, dietary risk factors were present in more than half of this sample.
Eighty-seven (59.2%) participants reported eating one serving or less of fruit and 83 (56.5%)
reported eating one serving or less of vegetables per day over the past week. A significant
gender difference was observed for soda intake (t = 4.14, p < .001). Women reported
drinking fewer sodas per day than men. Frequencies of fruit, vegetable, carbohydrate,
protein, snack, and soda consumption are presented in Table 2. For physical activity
engagement in this sample, 109 (74.1%) participants reported engaging in moderate physical
activity and 73 (50.7%) reported engaging in vigorous physical activity for at least 10
minutes on at least one day in the past week. A significant gender difference in vigorous
physical activity was observed (χ2(1) = 6.32, p < .05). Men were more likely to report
engaging in vigorous activity at least one day for at least 10 minutes in the past week.
Smoking and drinking (not shown in table) were relatively uncommon in this sample;
although 41 (27.7%) participants were smokers at some point in their life, only four (2.7%)
of participants were current smokers. Thirty-eight (25.7%) participants reported consuming
alcohol in the past 12 months; 22 (14.9%) participants reported consuming more than five
alcoholic drinks in a single day at any time in the past year.

Negative Emotions
Participants were asked to report how often during the past 30 days they experienced
feelings of nervousness, hopelessness, restlessness, anxiety, and stress. About a third
(29.7%) of participants reported feeling nervous at least "some of the time" (the midpoint of
the scale) in the past 30 days. Fewer participants (12.9%) reported feeling hopeless at least
some of the time, while considerably more participants reported feeling restless (37.9%),
anxious (51.4%) and stressed (65.5%) at least some of the time. Women reported higher
levels of all negative emotions than men but significant mean differences were only
observed for hopelessness and stress (ts < -1.30, ps < .05). Women also had higher summary
scores across the negative emotions variables and higher scores on the CES-D than men (ts
< -2.05, ps < .05).
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Relationship between Negative Emotions, Health Behaviors, and Biological Risk Factors
Of particular interest were relationships between the frequency of experience of negative
emotions, health behaviors (Table 3), and biological risk factors (Table 4). Bivariate
correlations were conducted to examine these relationships. However, because many of the
variables of interest differed by gender, partial correlations were computed in order to
examine relationships between variables while simultaneously controlling for gender. Age
and years in the U.S. were also considered as covariates because previous studies of Asian
immigrants suggest that the experience of negative emotions such as anxiety may vary as a
function of age and time spent in the U.S.44, 45; however, in the present sample, these
variables were not consistently associated with psychological, behavioral, or biological
variables, and therefore we controlled for gender only. Fruit intake was negatively
associated with anxiousness (r = -.18, p < .05), indicating that participants who reported
eating more fruit tended to report less anxiety. Carbohydrate and vegetable intake were
positively associated with hopelessness (rs =.18, ps < .05), indicating that participants who
reported eating more carbohydrates and vegetables tended to report more feelings of
hopelessness. Soda intake was positively associated with nervousness, hopelessness, stress,
and the overall negative emotion scale score (rs > .16, ps < .05), indicating that participants
who reported drinking more soda tended to report more negative emotions across several
scales.. Reporting at least 10 minutes of moderate exercise in the last week was negatively
associated with anxiety, stress, negative emotion scale score, and CES-D score (rs < -.19, ps
< .05). Vigorous exercise was negatively associated with CES-D score (r = -.19, p < .05).
Together, these two findings indicate that exercise was generally associated with reduced
negative emotions and/or depressive symptoms. The significant correlations were all fairly
small in size. No significant associations emerged between negative emotions and biological
risk factors.

Discussion
With growing evidence for links between psychological distress and T2DM risk behaviors
and outcomes,46, 47 this study examined negative emotions of Korean immigrants at risk for
T2DM and whether these negative emotions are related to behavioral and biological risk
factors among this group. The study found that ratings of stress were highest in both genders
followed by ratings of feeling anxious, restless, and nervous, with hopeless being the least
frequently reported negative emotion. The study also found that women's ratings were
higher than men's across several emotions as well as depressive symptoms and the overall
emotional scale, suggesting that women may experience these emotions more frequently.
The overall high ratings of negative emotions are consistent with previous studies that
showed that Korean immigrants have high prevalence of depressive symptoms48, 49 and high
levels of stress50 and anxiety44. However, findings on gender differences were mixed; one
study with Korean immigrants reported negligible gender differences in ratings of depressed
symptoms (Hurh and colleagues), while another study reported that women fared better than
men (Kuo and colleagues).

The sample in the current study had high proportion of bio-behavioral T2DM risk factors.
Being overweight or obese was the most common risk factor and the majority of the sample
also showed large WHR, an indicator for abdominal/central obesity and a risk factor Asian
population are particularly prone to.51, 52 Therefore, T2DM prevention efforts in Korean
immigrants should consider targeting weight management. The most alarming finding was
that more than a quarter of the sample (27.9%) showed glucose levels that meet the criteria
for the diagnosis of diabetes. While this finding may be due to our sample being already “at
risk,” it is consistent with a national report that 27% of patients affected by diabetes are
undiagnosed.1 For behavioral risk factors, more than half of our sample had fruit and
vegetable consumption frequency lower than that recommended by the U.S. Department of
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Health and Human Services.53 However, the proportion of physical activity engagement in
our sample was higher than that of Korean immigrants in previous epidemiological studies,
which reported 31% -42% physical inactivity.5, 50 A potential explanation for the
differences may be related to our sample's higher percentage of college or higher level
education compared to the previous studies (70% vs. 51.8% - 56.4%).

The present study was especially interested in relationships between particular negative
emotions and behavioral and biological risk factors. Hopelessness was the emotion
significantly related to the most behaviors (positively with all diet related behaviors),
followed by feeling anxious and stressed. Soda intake and moderate exercise, behaviors
directly related to obesity, were the two behaviors associated with the most number of
negative emotions (higher soda intake was related to higher frequency of nervousness,
hopelessness, feeling stressed, and scale score; decreased moderate exercise was related to
higher frequency of feeling anxious, stressed, depressed). These findings suggest that
various negative emotions may be related to different T2DM risk behaviors. CES-D scores
were only related to moderate and vigorous exercise in our study, which is consistent with
previous studies that have linked depression and decreased physical activity.54, 55 The
current study also suggests that for T2DM risk behaviors, specific negative emotions may
need to be assessed (e.g., for exercise, depressive symptoms and for diet-related,
hopelessness). It is also noteworthy that the sample in this study reported feeling stressed
and anxious more frequently than any other negative emotions, and both of these emotions
are associated with decreased engagement in moderate exercise. It may be that endorsing
stress and anxiety are more acceptable than endorsing other negative emotions, including
depressive symptoms, in Korean culture. If these two emotions are related to exercise in a
similar way to depressive symptoms as seems to be the case in the present study, asking
patients about feeling stressed or anxious may be a more culturally appropriate approach
than asking about symptoms of depression when assessing the psychological factors related
to exercise behavior among Korean immigrants at risk for T2DM. Future studies to confirm
this will be needed.

Interestingly, no significant relationships were observed between negative emotions and
biological T2DM risk factors. However, negative emotions may have an influence on
biological risk factors indirectly through poor health behaviors. In analyses not presented
here, the current study did not find evidence for interactive effects of negative emotion
variables and health behaviors on biological risk factors. However, health behavior data in
this study were all based on self-report. Future research including more detailed and
objective measures of health behaviors should seek to clarify the relationship between
negative emotions and behavioral risk factors and explore how these variables may interact
to predict biological risk factors for T2DM. Understanding which emotion has the most
influence on which behavior and subsequently impact which biological health outcomes
may allow clinicians and researchers to target specific negative emotion(s) in screening “at
risk” Korean immigrant population to improve diabetes health behaviors, and develop
interventions to address those particular negative emotions.

The current study has limitations. First, due to the cross-sectional study design, causal
relationships cannot be established. Second, we used single-item measures for both emotion
and behavioral variables. While these items are from the CHIS questionnaire, which was
administrated to Korean immigrants, the single items may not have captured the constructs
to their full extent and thus may have limited validity. Third, due to the geographic location
of the study, generalizability may be limited to Korean immigrants with similar
demographics. Fourth, due to the community-based study design, fasting blood glucose
could not be obtained for all participants and the blood test was done with finger stick
method. However, the study followed American Diabetes Association (ADA) standardized
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practice guidelines to determine risk factor level of fasting and random blood glucose and
finger stick method is widely used for public health research with accuracy equivalent to
venous drawing. Fifth, emotions can be difficult to separate as they can overlap. Patients
may not have been able to differentiate clearly between some emotions. Additionally,
socially desirable responding on psychosocial instruments may have occurred in this study
as has been observed in previous studies with Korean immigrants.31, 33, 45

Despite these limitations, to authors' knowledge, this study is the first to examine negative
emotions and bio-behavioral risk factor of T2DM among at-risk Korean immigrants by
gender. The study showed that the experience of various negative emotions may be related
to T2DM risk behaviors and thus deserve more attention from clinicians and researchers.
These emotions individually or collectively may be helpful to better assess “at risk”
individuals' T2DM risk behaviors. Future studies should investigate emotions beyond
depression in relation to T2DM risk behaviors and outcomes.

Implications/Relevance for Diabetes Educators
For the prevention of T2DM, effective lifestyle behavior interventions will be needed. A
growing body of literature suggests the influence of psychological factors on diabetes health
behaviors such as diet and exercise and outcomes. The present study showed that negative
emotions as well as depressive symptoms may be related to T2DM risk behaviors in high
risk Korean immigrants. Asking about negative emotions, especially stress and anxiety, may
provide clues to underlying unhealthy behaviors contributing to the increased risk for
T2DM. Gender differences should be considered in the assessment of negative emotions and
bio-behavioral risk factors of T2DM among this population. The findings from this study
can be translated and applied to the practice of diabetes education for this high-risk ethnic
group – i.e., incorporating the assessment of negative emotions when evaluating behavioral
T2DM risk factors and designing interventions to modify diabetes risk behaviors. Ethnicity/
culture-specific information on experiences of negative emotions can also be applied to
tailoring diabetes education for Korean immigrants at risk for T2DM.
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Table 1
Sample Characteristics

Demographics Men Women Total N

Age, M(SD) 48.60 (12.61) 50.21 (12.25) 49.41 (12.41) 145

Years in the US, M(SD) 18.01 (10.22) 19.84 (9.91) 18.93 (10.07) 146

Education, N(%)* 146

 High School or below 8 (11.1) 17 (23.0) 25 (17.1)

 2-year College 5 (6.9) 12 (16.2) 17 (11.6)

 4-year College 36 (50.0) 34 (45.9) 70 (47.3)

 Post-Graduate Degree 23 (31.9) 11 (14.9) 24 (23.3)

Married, N(%) 62 (86.1) 54 (74.0) 116 (80.0) 145

Health Insurance, N(%) 45 (63.4) 39 (53.4) 84 (58.3) 144

English Proficiency, M(SD) 2.01 (0.97) 1.74 (0.87) 1.88 (0.93) 145

Note: Ns vary slightly across variables due to missed items. English proficiency scores ranged from 0 (lowest) to 4 (highest).

*
p < .05
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Table 2
Diabetes Risk Factors and Negative Emotions/Psychological Variables

Biological Health Markers, N (%) at risk Men Women Total N

BMI ≥ 23kg/m2 *a 63 (86.3) 47 (66.2) 110 (76.4) 144

Waist/Hip Ratio*b 60 (83.3) 67 (93.1) 127 (88.2) 144

Men > 0.9

Women> 0.8

Systolic Blood Pressure*c > 120mmHg 55 (75.3) 37 (49.3) 92 (62.2) 148

Diastolic Blood Pressure*c >80mmHg 52 (71.2) 41 (54.7) 93 (62.8) 148

Blood Glucose c 24 (32.8) 17 (23.0) 41 (27.9) 147

Fasting ≥126mg/dl or Random ≥ 200mg/dl

Dietary Behaviors: Mean (SD) per day

Fruit intake 1.68 (1.67) 1.95 (1.63) 1.81 (1.65) 147

Vegetable intake 1.68 (1.31) 2.23 (2.91) 1.96 (2.27) 147

Soda Intake* 0.85 (1.02) 0.29 (0.56) 0.56 (0.87) 147

Carbohydrate Intake 2.84 (2.15) 3.21 (2.76) 3.03 (2.47) 147

Protein Intake 1.71 (1.36) 1.35 (1.38) 1.53 (1.37) 147

Snack Intake 0.96 (1.04) 0.86 (1.27) 0.91 (1.16) 147

Exercise Behaviors: N(%)

Moderate Exercise at least 1 day, N(%) 53 (72.6) 56 (75.7) 109 (74.1) 147

Vigorous Exercise at least one day, N(%)* 44 (60.3) 29 (40.8) 73 (50.7) 144

Negative Emotions: Mean (SD) past month

Nervous 1.01 (0.77) 1.23 (1.02) 1.12 (0.91) 148

Hopeless* 0.49 (0.63) 0.89 (0.92) 0.70 (0.81) 148

Restless 1.16 (0.85) 1.25 (0.97) 1.21 (0.91) 148

Anxious 1.36 (0.86) 1.57 (0.95) 1.47 (0.91) 148

Stressed* 1.59 (0.96) 1.97 (0.92) 1.78 (0.95) 148

Emotion Scale Score* 1.18 (0.76) 1.49 (0.97) 1.34 (0.89) 148

CES-D Score* 11.57 (6.14) 14.49 (8.60) 13.05 (7.61) 146

Note: Ns vary slightly across variables due to incomplete assessments or missed items.

a
World Health Organization recommendation for Asians, 200235

b
The Obesity in Asia Collaboration, 2008 56

c
American Diabetes Association Clinical Practice Recommendations, 2012 34.

*
p< .05
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