
Diet-specific Family Support and Glucose Control among
Korean Immigrants with Type 2 Diabetes

Sarah E. Choi, PhD, RN, FNP
College of Health Sciences, Program in Nursing Science, University of California, Irvine

Abstract
Purpose—The purpose of this study was to examine the influence of diet family support on
glucose outcome in Korean immigrants with type 2 diabetes taking into consideration patient
gender.

Methods—A total of 143 Korean immigrants with type 2 diabetes were recruited from a West
Coast Koreatown. Upon completing questionnaires (demographic, health history, and the Diabetes
Family Behavior Checklist-II), a participant was given a finger stick blood test for glycosylated
hemoglobin (A1C). Body mass index (BMI) and waist-to-hip ratio (WHR) were calculated after
measurements were taken. Analyses assessed the independent associations of diet family support,
gender, and diet family support by gender interactions with glucose outcome.

Results—A higher level of diet family support was significantly associated with lower A1C,
indicating the beneficial effect of diet family support on glucose control. Although the main effect
of gender on A1C was not significant, the effect of the product term of family support and gender
was, indicating that the significant beneficial impact of diet family support on A1C depends on
gender. The impact is much more pronounced in men (B = −.516) than women (B = − .038).

Conclusions—Family support specific to diet is significantly associated with glucose outcomes
in Korean immigrants with type 2 diabetes, 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 than women, even after other factors were taken into consideration.

Type 2 diabetes is rising at an alarming rate among Korean immigrants, the 5th largest Asian
American subgroup in the United States. 1,2 In Southern California where over a quarter of
the Korean population in the US live, the prevalence more than doubled (4.3% to 9.1 %)
between 2003 and 2005, the highest rate of increase among Chinese, Vietnamese, Filipino,
and Japanese Americans. 3 The prevalence rate in Korean immigrants is higher than
Vietnamese (8.3%) and Chinese Americans (4.2%) in Southern California 3 and also higher
than national survey data between 2004 and 2006 for Asian Americans (7.6%) and
Caucasians (6.6%).4 Despite the high prevalence, little is known about diabetes management
in Korean immigrants in the United States.

Diet plays an important role in the management of diabetes and inadequate diet is a
commonly identified problem of diabetes management. 5–7 Following a recommended
diabetes diet regimen may be particularly challenging for Korean immigrants with type 2
diabetes because staple foods in traditional Korean diet are high carbohydrate foods and
most diabetes diet guidelines were developed for a Western diet. In studies with Chinese
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immigrants whose diet composition is similar to Korean, patients with type 2 diabetes
identified diet as the major source of problem related to diabetes management. 6, 8 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. 6, 9

Because lifestyle behaviors, such as diet and food preparation, are among the mainstays of
diabetes management and these behaviors evolve through or take place within the family
setting, the family has particular importance for patients with type 2 diabetes. 10–12 Diabetes
management depends heavily on consistency, and activities such as diet often involve major
lifestyle changes that affect daily routines and family relationships. 11 For this reason, an
ecological or social systems perspective, which places the individual with chronic illness
within his or her primary social context and observes how the individual and other members
of the social context operate together to affect and be affected by disease outcomes seems
the most appropriate framework.13 This framework suggests that the family is the social
context with the most immediate and profound effects on diabetes management. 12 Family
members’ responses to the disease and to disease management have been linked to a
patient’s self-care behavior.14–15

In studies with European Americans, Latino, and Chinese American patients, family support
has been shown to have a positive impact on glycemic control and self-care behaviors 16–17

or no impact. 18–19 Although the family’s role in successful diabetes management has been
recognized 20–21 and this may be particularly true for Asian immigrants because of their
family oriented culture, research in this area is extremely limited in Asian immigrant
populations 22; very limited information is available for Korean immigrants.

Gender differences have been noted in giving and receiving social support. Women not only
are disproportionately providers of social support but also are more likely to seek and use
social support.23–24 The confluence of gender role and gender itself with social support has
been mentioned in the literature although their effects on health outcomes have not been
clearly delineated. This could be related to the fact that most studies measured self-
management behaviors by self-report rather than using biological indices, 25 thus making it
difficult to assess the direct impact of gender role and social support on disease outcomes. A
few studies that examined gender differences in social support with respect to diabetes
management reported that more diabetes specific support was related to better adherence to
self-care among older men, but not among women, 26and dietary management was more
difficult for women than men.27 Although less is known about the influence of social
support and gender on diabetes management and outcomes among Asian populations, a few
studies with Asian populations suggested that the influence of social support on subjective
health and health outcomes may vary according to gender.28–30 Therefore, in the present
study, we sought to examine the influence of dietary family support on glucose control in
Korean immigrants with type 2 diabetes, taking into consideration patient gender.

Methods
Design and Sample

This cross-sectional descriptive study included a convenience sample of 143 immigrant
Korean men and women with type 2 diabetes between 30 and 80 years of age. Subjects were
recruited with flyers and posters from a variety of community sites in a West Coast
Koreatown, including two health center clinic waiting areas, pharmacies, and shopping
malls. The subjects were self-identified as Korean-born immigrants with a diagnosis of type
2 diabetes for at least a year and able to speak, read, and write in Korean or English. The
study was approved by a university institutional review board, and all participants provided
written informed consent.
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Data Collection Procedures
After obtaining study consent, participants were asked to complete a questionnaire booklet
which includes demographic information, health history, and the Diabetes Family Behavior
Checklist – II in either English or Korean according to their preference. Upon completing
the questionnaire, a participant was given a finger stick blood test to assess his or her level
of glycosylated hemoglobin (A1C) and body mass index (BMI) and waist-to-hip ratio
(WHR) were calculated after measurements were taken. A1C levels were obtained by the
researcher or a staff nurse at one of the study sites using standardized procedures. When data
collection was completed, participants were given the results of their A1C and
anthropometric measures.

Measure of Dependent Variable: Glycosylated Hemoglobin (A1C)
The A1C level was measured from a finger stick sample of whole blood by the A1c Now
Inview (Metrika, Sunnyvale, CA), an instrument certified by the National Glycohemoglobin
Standardization Program. A1C was also obtained from those patients who were recruited at
a health center and who offered their recorded A1C levels for the study. Because the clinic
uses the same instrument (A1cNow Inview) as this study and these values were recorded by
the clinic staff, participant-provided results were used if they were less than 3 months old
instead of doing new finger stick tests.

Measures of Independent Variables
Family Support—Family support was measured by the Diabetes Family Behavior
Checklist-II (DFBC). 5 The scale was developed to assess supportive and nonsupportive
family behaviors specific to diabetes on a five-point Likert-type scale in the following areas:
medication compliance, glucose testing, exercise, and diet. Scores can be calculated in
several ways: a supportive summary score, a nonsupportive summary score, and regimen-
specific composite scores. Previous studies indicate that subscales are stronger predictors of
their respective areas of regimen adherence than either the overall supportive or
nonsupportive summary score. 5 Regimen-specific subscales (diet, exercise) have been used
in previous studies with Mexican Americans. 17 The present study used diet regimen-
specific subscales, which is composed of 2 supportive and 2 non-supportive items: asking
how often a particular family member will “praise you for following your diet” “eat at the
same time that you do” “nag you about not following your diet” “eat foods that are not part
of your diabetes diet” to assess diabetes family support specific to diet. Non-supportive
items in this subscale were reverse coded, summed for total subscale scores, and then
averaged to obtain mean scores. Higher scores indicate a stronger perception of supportive
interaction. The internal consistency (Cronbach’s alpha) of this sample was .59. The DFBC
II has not been validated in the Korean population. However, lower internal consistency
would be expected in subscales given the few items contributing to the scores.5

Demographics and Health Variables—Information on age, gender, years with
diabetes, and the number of diabetic medications was obtained from a patient’s self-report
on the questionnaire. To determine BMI and WHR, height, weight, waist and hip
circumferences were measured. Height was measured in centimeters - without shoes - using
a non-stretching measuring tape secured to the wall. Weight was measured in kilograms by a
professional body-weight scale; participants wore light clothing and no shoes or belongings
(e.g., keys and cell phones). BMI was calculated using the formula BMI = kg/m2. Waist
circumference was measured in centimeters by placing a nonstretching measuring tape in a
horizontal plane around the bare abdomen at the top of the iliac crest or just above the hip
bone. The reading was taken at the end of an expiration, making sure that the tape was
secure but not too tight. The hip measurement was taken at the point yielding maximum
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circumference over the buttocks. WHR was calculated by dividing the waist measurement
by the hip measurement.

Translation of Instruments
For this study, the DFBC was translated into Korean by the author and then back-translated
into English by a bilingual graduate student nurse using techniques suggested by
Brislin. 31Any discrepancies were resolved by the consensus of three bilingual Korean
immigrants, two of whom were health care professionals and a volunteer translator at a
medical center near the Korean community. The instrument was pilot tested with five
diabetic patients in the same Korean community sites as the study population. A few
problems were noted with the exact translation of some of words into Korean. Based on the
feedback of the pilot-test participants, the three bilingual reviewers debated and decided to
use the words whose meanings in Korean are closer to those in the scale’s original version
and better understood by participants.

Statistical Analyses
Descriptive statistics provided information on the variables in this study. First, the
differences of means were tested with independent group t-test and of the distribution of
proportions with the chi-square test. Bivariate analyses were conducted to evaluate the
relationship between the independent variables and A1C. Independent variables were
examined for multicollinearity. To address this study’s first research question, does family
support predict A1C, a multiple linear regression was done in which the level of glucose
control, measured by A1C, was the dependent variable and family support, WHR, the
number of years with diabetes, the number of diabetic medications, age, and gender were the
independent variables. Body mass index (BMI) was not significantly correlated with A1C
for the bivariate analysis and therefore not included in the model. First, the overall R2 of the
main effect model was examined for significance. If the overall model was significant, the
unique contribution of each separate independent variable in explaining the variance in A1C
was tested. To answer the second research question, does gender influence the relationship
between diet family support and glucose outcome (A1C), the product term (family support
and gender) was entered in the second block (Model 2). The significance of the R2 change
was examined for a significant interaction between family support and gender. Data were
analyzed using the Statistical Package for the Social Sciences (SPSS), version 12.0 (SPSS
Inc., Chicago, IL).

Results
The respondents’ characteristics by gender are shown in Table 1. No significant differences
in mean family size, duration with diabetes, number of diabetes medication, BMI, and A1C
were observed between men and women. On average, women were older and lived in the
US longer than men. Mean WHR was significantly higher in men than in women, which was
an expected finding because men have a higher cut off for normal than women. Mean diet
family support scores were significantly higher in men than women. The proportion of
subjects who responded to ‘family member you have the most contact with’ was significant
in men and women. Although the spouse was the family member with most contact for men
and women, men were more likely to have the most contact with a spouse than women,
whereas women were more likely to have the most contact with a child than did men.

Table 2 shows the multivariate analyses of the effect of diet family support and gender on
glucose control (A1C). As shown in model 1, age, gender, number of years with diabetes,
the number of diabetes medications, WHR, and diet family support together explained
approximately 19 percent of total variance in A1C (R2 =0.191, F(6, 136) = 5.34, p <.0001).
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The main effect of diet family support was significant. A higher level of family diet support
was associated with lower A1C, therefore it had a beneficial effect on glucose control. A
higher WHR, longer duration with diabetes, more diabetes medications were associated with
higher A1C. The main effect of gender on A1C was not significant. However, in model 2,
there was a significant R2 change, F (1,135) = 4.85, p < .029, with the addition of the
product term of family support and gender, indicating that the significant beneficial impact
of diet family support on A1C depends on gender.

In Figure 1., the impact of gender on the relationship between diet family support and
gender was plotted. The graph shows that in men, as diet support increases, A1C goes down,
indicating that family diet support benefits men (B = −.516). However, diet family support
does not affect women at all or only at negligible levels (B = − .038).

Discussion and Conclusions
The present study demonstrated that family support specific to diet is significantly
associated with glucose outcomes in Korean immigrants with type 2 diabetes, that is, more
perceived family support was associated with better glucose control. The association of
family support with A1C was independent of age, duration of diabetes, number of diabetes
medication, and waist-to-hip ratio. Further, the study found that the relationship between
family support and glucose outcome is gender-dependent. The positive impact of family
support on glucose outcome was significantly stronger in men than women, even after other
factors were taken into consideration.

The study provided evidence that diet family support has direct influence on glucose control
and the finding is consistent with previous studies that showed positive influence of family
support on diabetes management in other ethnic minorities.17 The greater impact of diet
family support on glucose control in men and virtually no effect on women was surprising.
However, this finding was also consistent with two recent studies of social support and
health in Japanese population. 29–30 In one study, low social support was associated with
higher risk of stroke mortality in men, but not women, and in another study, significant
positive association between the level of social support and good subjective health was
observed among elderly men, but not among elderly women.

Social support literature shows that women are more involved than men in both giving and
receiving social support. 24 Women also tend to seek and utilize support more than men.
However, most social support studies were conducted with Caucasian populations and less is
known about social support among Asian populations. In the current study, Korean men
with type 2 diabetes received more support from family and seemed to utilize it better than
women. This difference may be cultural and a possible explanation may be that Korean
women, as with Japanese and Chinese women, are less expressive of their need to get
support than Caucasian women. 32 Requesting support can be viewed as more of a burden in
these cultures and Korean immigrant women may have been reluctant to impose on their
family with their health problems. Alternatively, the men may not have been as helpful for
the women as the women have been for the men. This is consistent with the general social
support literature which suggests that men rely heavily on their female spouses for support
but women do not rely on their male spouses as a primary source of support, turning more to
their network of friends and other relations. Another possible explanation for gender
differences might be that social support from a spouse may be more beneficial than from
children given more men than women in this study identified their spouse as the person with
whom they have most contact. If the spouse indeed is a better provider of support than
children in diabetes diet management, women may be disadvantaged because they tend to
live longer than men and are therefore less likely to have spouses available over time.

Choi Page 5

Diabetes Educ. Author manuscript; available in PMC 2013 October 09.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Additional social support may need to be provided to women with no spouse. The third
explanation is that traditional family role as well as gender may interact to influence
perceptions of social support. For example, since wives are expected to be the primary
family caregiver to their spouses, they are likely to comply with this expectation and revise
dietary patterns for their male diabetic spouses. On the other hand, most male spouses do not
assume the role of cook for their diabetic wives and thus do not offer much diet support. A
qualitative study by Maclean 27 reported similar findings and suggested that men receive
more direct support for their dietary needs from their spouses than do women.

Results of the present study point to two specific implications for both nursing practice and
research. First, gender differences in receiving and utilizing family support for dietary self-
management and its impact on glucose control should deserve attention and further
investigation. Given that women are more prone to poor outcomes and complications from
diabetes than men, 33 vigilance in maintaining optimal glucose control is essential for both
genders. Second, gender difference should be considered when family support interventions
are planned for diabetes management. Having more dietary support from family seems to be
beneficial to men, but does not seem to be beneficial to women in Korean immigrants with
type 2 diabetes. Therefore, diabetes educators and other health care providers working with
this population may need to identify different sources of social support for Korean women
with diabetes while encouraging support from family for men.

Certain limitations need to be considered when reviewing these findings. First, the study was
cross-sectional and therefore causality cannot be assumed. We cannot conclude whether
family support can predict glucose control with or without the influence of gender. Also,
family support may change over time and longitudinal study may be needed to clarify
gender and role differences in the relationship between changes in level of family support
and glucose control. Second, although the scale used in this study was tested in previous
studies, diet family support was assessed with a 4 item subscale. Therefore, other aspects of
family support that may be important to diet management, such as helping selection of food,
calculating calories and portions that deal with more instrumental domains of support, could
not be assessed. Future studies should consider developing tools to better measure diet
family support. Lastly, this study only examined family support in diet, therefore findings
may not be generalized to other domains of diabetes management such as exercise or
adherence to medications. Gender differences in other areas of diabetes self-management
need further investigation.

In sum, the most important finding of this study is the gender differences in the relationship
between family diet support and glucose outcome. Although gender by itself does not
predict A1C, the relationship between diet support and glucose outcome are moderated by
gender. Studies are needed to examine how best to utilize family support in men and women
and its effect on glucose control. Future studies should also investigate which family
member can be the best provider of support in diabetes management and whether the family
member is different by gender, role, and culture. A deeper understanding of the roles gender
and the family context play in day to day diabetes self-management would allow for the
development of tailored interventions that maximize positive outcomes of diabetes care. In
addition, identifying domains of family support that are specifically important to diabetes
care in men and women will help both clinicians and researchers design effective family
education programs and interventions targeting those areas.
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Figure 1.
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Table 1

Characteristics of the Study Sample

Variables Total
N=143

Men
N=69

Women
N=74

P values
Men vs. Women

age 62.4 (12.8) 60.2 (13.3) 64.5 (11.9) .044*

Years in the United States 21.7 ( 9.2) 20.1 (9.5) 23.2 (8.7) .044*

Number of family living with the respondent 1.64 (1.5) 1.88 (1.4) 1.41 (1.6) .062

Family member most contact with (%) .004**

   Spouse 89 (62.2%) 51 (73.9%) 38 (51.4%)

   Child 39 (27.3%) 10 (14.5%) 29 (39.2%)

   Other 15 (10.5%) 8 (11.6%) 7 (9.5%)

Years with diabetes 6.78 (6.21) 7.65 (7.07) 5.96 (5.20) .104

Number of diabetic medications 1.22 (0.80) 1.12 (0.76) 1.31 (0.83) .145

DFBC diet 0.56 (1.06) 0.77 (1.04) 0.36 (1.05) .023*

BMI 25.8 (3.2) 26.2 (3.2) 25.4 (3.03) .110

WHR 0.89 (0.05) 0.92 (0.03) 0.86 (0.04) .000**

A1C 7.59 (1.45) 7.66 (1.45) 7.53 (1.46) .592

Mean (standard deviation)
A1C = glycosylated hemoglobin, DFBC = Diabetes Family Behavior Checklist, BMI = body mass index, WHR = waist-to-hip ratio

*
p < .05, 2-tailed.

**
p < .01, 2-tailed.
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