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Abstract

Aim: We investigated the association between acculturation strategies and cardiometabolic risk
among South Asian(SA) immigrants in the US.

Methods: In this cross-sectional analysis of data from 849 SA participants in the Mediators of
Atherosclerosis in SAs Living in America (MASALA), we performed multidimensional measures
of acculturation to categorize the participants into three acculturation classes:
separation(preference for SA culture), assimilation(preference for US culture), and
integration(similar preference for both cultures). Differences in glycemic indices, blood pressure,
lipid parameters and body composition by acculturation strategy were examined.
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Results: Women in the integration class had the lowest prevalence of diabetes (16.4%),
prediabetes (29.7%), fasting and 2-hr glucose compared to women in the separation class with the
highest prevalence of diabetes (29.3%), prediabetes (31.5%), fasting and 2-hr glucose and 2-hr
insulin (all p<0.05). Women in the assimilation class had significantly lower triglycerides, BMI,
and waist circumference and higher HDL compared to women in the sgparation class after
adjusting for age, study site, and years in the US. After additionally accounting for socioeconomic/
lifestyle factors, women in the assimilation class had significantly lower triglyceride and higher
HDL levels compared to women in the separation class (p<0.0I1). There was no significant
association between acculturation strategies and cardiometabolic risk in SA men.

Conclusion: SA women who employed an assimilation or integration strategy had a more
favorable cardiometabolic profile compared to women using a separation strategy. Future research
should investigate the behavioral and psychosocial pathways linking acculturation strategies with
cardiometabolic health to inform preventive interventions among SAs living in America.
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INTRODUCTION

The prevalence of cardiovascular disease (CVD) risk factors including diabetes,
hypertension, dyslipidemia, and obesity is rising at alarming rates in South Asia.13
Immigrants from South Asian (SA) countries (i.e. India, Pakistan, Bangladesh, Sri Lanka,
and Nepal) became the fastest-growing ethnic group in the United States (US) between 2000
and 2010, and there are close to 4.9 million SAs in the US.# ® South Asian immigrants have
a higher prevalence of CVD risk factors and greater cardiovascular mortality compared to
local populations and immigrants of other ethnic groups. 611 Furthermore, SA immigrants
develop cardiometabolic diseases at a younger age and a lower BMI than individuals of
other ethnic groups.10: 12,13

Similar to other immigrants, South Asians experience a process of acculturation whereby
changes in cultural and psychosocial behaviors take place as they interact with members of
different cultural groups and social structures in the host country and adapt to a new culture
and environment.14 The impact of acculturation on cardiometabolic health has been
examined among various ethnic groups, but prior work has been limited by its overreliance
on simple unidimensional proxy measures of acculturation (e.g. English fluency and years in
the US) which do not account for the multiple dimensions and complex nature of the impact
of acculturation on health. Using these proxy measures, greater acculturation (i.e.
assimilation) has been associated with an increased prevalence of various CVD risk factors
in Japanese, Chinese, Hispanic, European, and Black immigrants in the US.15-21 The worse
cardiometabolic profile in those who migrated from low-income to high-income countries
compared to those who remained in their low-income home countries has been attributed to
possibly adopting unhealthy behaviors related to dietary pattern (e.g. high-carbohydrate
and/or fat intake), physical activity (e.g. sedentary life), psychosocial factors (e.g. depression
or chronic stress), or combination of more than one of these factors that are more prevalent
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in most high-income countries.22-24 For example, a higher consumption of animal protein,
animal and vegetable fat, and simple carbohydrates along with lower physical activity have
been found in Japanese immigrants in the US compared to Japanese living in Hiroshima.?!
These lifestyle changes were associated with unfavorable changes in lipids, blood pressure,
BMI, and carotid intima-media thickness in this study. Acculturation, however, is widely
variable among immigrants and depends in part on the differences in health behaviors
between the host country and country of origin. It is possible that some immigrants may
adopt healthier behaviors from the host country that would lower their risk of C\VD.25-27
Hence, the use of a multidimensional model of acculturation is needed to better characterize
the impact of acculturation on cardiometabolic health and capture domains of this process
that may not be apparent with the use of the traditional proxy measures of acculturation.
Moreover, sex differences in the degree of assimilation to the host culture after migration, as
well as heterogeneity by sex in the association of acculturation and CVD risk factors have
been reported in various ethnic groups.20: 28-30

In this study, we sought to examine the association between acculturation strategies, using
several cultural and behavioral indicators of acculturation, and CVD risk factors among SA
immigrants in the US. We used data from the Mediators of Atherosclerosis in South Asians
Living in America (MASALA) study that utilized twelve indicators of acculturation to
identify three acculturation strategies: assimilation, integration, and separation.3! We
hypothesized that by potentially adopting unhealthy behaviors that are prevalent in the US,
SA immigrants using the assimilation and integration strategies (i.e. stronger preference of
US culture over SA culture) would have a higher prevalence of CVD risk factors than South
Asians using the separation strategy (i.e. stronger preference of SA culture over US culture).
We also hypothesized that the association between acculturation and CVD risk factors would
vary by sex among SA immigrants.

METHODS

Study design and participants

We conducted a cross-sectional analysis of data from the MASALA study, a community-
based cohort of SA men and women from two clinical sites (San Francisco Bay Area at the
University of California, San Francisco (UCSF) and the greater Chicago area at
Northwestern University (NWU)). MASALA enrolled 906 participants (98% foreign-born)
between October 2010 and March 2013. The detailed study design and objectives of the
MASALA study have been previously described.32 In brief, individuals were eligible for the
MASALA study if they were aged 40 to 84 years, self-identified as having SA ancestry
(defined as having 3 or more grandparents born in India, Pakistan, Nepal, Bangladesh, or Sri
Lanka), and free from physician-diagnosed CVD. All visits were conducted by trained
bilingual study staff and all consent forms were translated into Hindi and Urdu. The
institutional review boards at the University of California, San Francisco (UCSF) and
Northwestern University (NWU) approved the MASALA study protocol, and all study
participants provided written informed consent.
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For this analysis, we excluded 31 individuals who were missing data on one or more
variables used in the acculturation analysis, 7 individuals with missing data on diabetes
status, and 19 individuals who were born in the US (final n=849).

Acculturation strategies

Using twelve indicators of acculturation, SA immigrants in the MASALA study have been
previously shown to use one of the following three acculturation strategies: Separation
(preference of SA culture over US culture); /ntegration (similar preference for SA and US
cultures); and Assimilation (preference of US culture over SA culture). A detailed
description of the methodology used to identify the acculturation strategies employed by
MASALA participants has been previously published. 31 In brief, respondents were asked to
report how much they wish the following traditions from South Asia would be practiced in
America (1 = absolutely- 5 = not at all): (1) performing religious ceremonies or rituals; (2)
serving SA sweets for ceremonies or rituals; (3) fasting on specific occasions; (4) living in a
joint family; (5) having an arranged marriage; (6) having a staple diet of chapatis, rice, daal,
vegetables, and yogurt; and (7) using spices for healing and health. Next, respondents were
asked to report how often they fast (1= two or three times per week- 6= almost never or
never), what foods they normally eat at home and in restaurants (1= only SA food- 6= never
eat at home/in restaurants), how often their family shops at SA grocery stores or markets (1=
two or three times per week- 5= almost never or never), and which country or culture most
of their friends belong to (1= only SA- 5= only other ethnic groups). Latent class analysis
(LCA) was used to identify acculturation strategies: “separatior”’ having a high preference
for SA culture, “assimilation”” having the least preference, and “/ntegration” having an
intermediate preference.31

Assessment of CVD risk factors

Participants were assessed for traditional CVD risk factors including dysglycemia,
dyslipidemia, hypertension, and obesity.

Blood samples were collected after a 12-hour overnight fast. Total cholesterol, triglyceride,
and high-density lipoprotein (HDL) cholesterol levels were analyzed by enzymatic methods,
and low-density lipoprotein (LDL) cholesterol concentrations were calculated. Dyslipidemia
was defined as having a total cholesterol of =200 mg/dl, triglyceride of =150 mg/dl,
HDL<40 mg/dl in men or <50 mg/dl in women, or using a cholesterol-lowering medication.
A 75-g oral glucose tolerance test was performed for participants who were not taking
glucose-lowering medications and blood samples were drawn 2 hours after the glucose
challenge. Fasting plasma glucose (FPG) and 2-hour post challenge glucose were measured
using a hexokinase method (Quest Labs, San Jose, CA). Fasting serum insulin was measured
by the sandwich immunoassay method (Elecsys 2010, Roche Diagnostics). The homeostasis
model assessment (HOMA)-IR was used to measure IR and calculated as [Insuling
(UIU/mL)/Glucoseg (mmol/L)/ 22.5], and HOMA-b was used to measure p-cell function and
was calculated as [20 x Insuling(ulU/mL)/Glucoseg(mmol/L) - 3.5].33 We excluded
participants taking glucose-lowering medications from the analyses of HOMA-IR and
HOMA-B. Diabetes and prediabetes were defined according to the American Diabetes
Association guidelines.34
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Three seated blood pressure measurements were obtained after resting in a seated position
for 5 minutes as previously reported.32Hypertension was defined as a systolic blood pressure
of =140 mmHg or diastolic blood pressure =90 mmHg or use of a blood pressure lowering
medication.

Participant weight and waist and hip circumferences were measured and body mass index
(BMI) was calculated as previously described. 32 Obesity was defined according to the
WHO Asian BMI cut-off point of BMI 27.5 kg/m?2.3°

Abdominal visceral, subcutaneous, and intermuscular fat areas were calculated using
abdominal computed tomography scans (CT, Philips Medical Systems, Andover, MA, USA,;
Toshiba Medical Systems, Tustin, CA, USA; Siemens Medical Solution, Malvern, PA, USA)
as previously reported.36: 37 The relationship of hepatic fat content and hepatic attenuation is
an inverse one with higher hepatic attenuation implying lower fat content.

All participants completed a detailed questionnaire to ascertain sociodemographic
information, medical history, family history, medication use, cultural practices, and
behaviors. Dietary intake over the previous year was assessed using the Study of Health
Assessment and Risk in Ethnic Groups (SHARE) food frequency questionnaire, which was
created and validated among SAs in Canada.38 Physical activity was assessed using the
Typical Week’s Physical Activity Questionnaire.3° Total physical activity included
intentional exercise, occupational activities, volunteer activities, household chores,
yardwork, child/adult care, transportation, and leisure activities. Intentional exercise
included walking for exercise, dancing, team sports, dual sports, individual activities,
moderate conditioning activities, and heavy conditioning activities. Tobacco use and alcohol
consumption were determined by questionnaires. Several psychosocial scales were
administered including the Center for Epidemiologic Studies Depression Scale (CES-D).40

Statistical Analyses

Variable distributions were examined for normality using the Shapiro-Wilk test and visual
examination of histograms. The non-normally distributed variables of FPG, 2-hour glucose,
HDL, and triglyceride were presented as medians and interquartile ranges (IQR) and
HOMA-IR was appropriately transformed. Baseline characteristics were compared by
acculturation class using pairwise comparison (i.e. separationvs integration and separation
Vs assimilation). Participant characteristics were stratified by sex and were compared using
Etests for continuous variables and chi-squared tests of homogeneity for categorical
variables. Non-normally distributed variables were compared using Kruskal-Wallis test.
Multivariable linear regression analyses were used to determine which acculturation strategy
classes were associated with the various CVD risk factors in unadjusted models, after
controlling for age and study site (Model 1), additionally adjusting for socioeconomic
factors such as education level, family income, employment, country of birth, marital status,
religious affiliation, years lived in the US, and medical insurance (Model 2), and after
additionally adjusting for behavioral and psychosocial factors such as total physical activity,
total exercise, total caloric intake, depression, smoking, and alcohol status (Model 3).
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We tested the effect modification of sex on the relationship between acculturation and CVD
risk factors by including an interaction term (sex x acculturation class). The unadjusted
interaction terms were significant for HDL, triglyceride, and BMI; as well as the fully
adjusted interaction terms for HDL and triglyceride (all p values <0.05). Therefore, all data
are presented stratified by sex. In addition, we performed a sensitivity analysis to evaluate
the association between length of residence in the US and prevalence of CVD risk factors as
this is a commonly used proxy measure of acculturation in literature. All significance testing
was 2-tailed with a of 0.05, and data were analyzed using SAS (version 9.4; SAS Institute
Inc, Cary, NC).

Sociodemographic and lifestyle-related factors by acculturation class

The study population included 849 participants, of whom 45.8% were women and 23.0%
were in the separation class, 54.4% in the integration class, and 22.6% in the assimilation
class. Majority of the study participants spoke English well or very well (87.2%), were born
in India (85.3%) and were employed (70.4%). Table 1 shows the characteristics of the study
participants by sex and acculturation class. Compared to those in the sgparation class, men
and women in the assimilation and integration classes had a longer residence in the US;
more education and higher income; were more likely to have insurance and speak English
well or very well, and had lower CES-D scores. Men and women in the assimilation class
had the highest total exercise per week and lowest caloric intake; whereas those in the
separation class had the lowest total exercise per week and highest caloric intake.

Cardiovascular disease risk factors by acculturation class

Glycemic indices: Women in the /ntegration class had the lowest prevalence of diabetes
(16.4%) and prediabetes (29.7%) compared to women in the sgparation class who had the
highest prevalence of diabetes (29.3%) and prediabetes (31.5%). Similarly, women in the
integration class had significantly lower 2-hr glucose and insulin, compared to women in the
separation class. Men, however, had no significant differences in any of the glycemic indices
by acculturation class (Table 1, Figure 1 A, and Supplementary Figure 1).

Blood pressure: There were no significant differences in systolic or diastolic blood
pressure by acculturation class among men or women (Supplementary Figures 2 A and B).

Lipid parameters: Triglycerides were significantly lower in women in the assimilation
class versus the separation class (median(IQR): 99(65) versus 125(55) mg/dl, p<0.01) and
HDL was significantly higher in the assimilation class versus the separation class
(median(IQR): 58.5(20) versus 50(16) mg/dl, p<0.01). Similarly, women in the integration
class had lower triglyceride and slightly higher HDL levels compared to those in the
separation class (p<0.01 and 0.05, respectively). Overall, no significant differences were
noted in any of the lipid parameters by acculturation class in men (Figure 1 B, 1 C, and
Supplementary Figure 2 C).
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Weight and body composition: The prevalence of obesity was lowest among women in
the assimilation class (26.5%), followed by the /nfegration class (28.4%) and the separation
class (48.9%) (P<0.01 for both: assimilation versus separationand integration versus
separation) (Table 1). Similarly, BMI was significantly lower in women in the assimilation
class versus the separation class (p<0.01); and in women in the /nfegration class versus the
separation class (p<0.01) (Figure 1 D). Furthermore, women in the assimilation and
integration classes had significantly lower hip girth and pericardial fat compared to those in
the separation class (Table 1 and Supplementary Figure 3 C). Men, however, had no
significant differences in the prevalence of obesity, BMI, hip girth, or body fat composition
by acculturation class (Figure 1 D and Supplementary Figure 3 B -D).

Cardiovascular disease risk factors by duration of residence in the US

With the exception of HDL and waist circumference, none of the differences seen in the
CVD risk factors by acculturation class was seen when length of residence in the US was
used as a proxy measure of acculturation (Supplementary Table 1). There were no
significant differences in any of the glycemic indices, triglyceride or LDL levels, blood
pressure, BMI, or body composition by length of residence in the US. However, women and
men who lived in the US for 20 or more years had higher HDL levels (57+14mg/dl and
46x11mg/dl; respectively) compared to women and men who lived in the US for 10 to 19
years (52+14mg/dl, p<0.01 and 44+11mg/dl, p=0.02; respectively) and compared to those
who lived in the US for less than 10 years (52+11mg/dl, p=0.04 and 42+5mg/dl, p=0.21;
respectively). The differences in HDL by length of residence in the US were not statistically
significant when adjusted for age in men; and only women lived in the US for 20 or more
years had a significantly higher age-adjusted HDL levels compared to those who lived in the
US for less than 10 years (data not shown).

Multivariable regression analyses

The results of the multivariable regression analyses examining the relationship between the
acculturation classes and various CVD risk factors are shown in Tables 2 and 3. Compared
to women in the separation class, women in the /ntegration class had significantly lower
FPG (-8.9+£2.9mg/dl, p<0.01) and 2-hr glucose (-20.3+£7.1mg/dl, p<0.07) in the unadjusted
model. These differences were attenuated and became non-significant after adjusting for age,
study site, years lived in the US, education level, family income, country of birth, marital
status, religious affiliation, medical insurance, and employment (Model 2, Table 2).
Compared to women in the separation class, women in the assimilation class had
significantly lower triglyceride levels [-29.2+7.2 mg/dl, p<0.01] and higher HDL levels
[9+1.9mg/dI, p<0.01] in the unadjusted model. These differences remained significant in the
fully adjusted Model 3 (Table 2). Finally, compared to women in the separation class,
women in the assimilation class had significantly lower waist circumference [-2.9£1.4cm,
p=0.04] and BMI [-1.5+0.6 kg/m2, p=0.01] in the unadjusted model. No significant
differences by acculturation class were noted in any of the CVD risk factors among men
(Table 3).
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DISCUSSION

In contrast to prior studies, we found a relatively higher degree of preference for US culture
over SA culture— represented by the integration and assimilation classes— to be associated
with an overall healthier cardiometabolic profile among SA women in the US; but the
differences in CVD risk factors by acculturation strategy were not significant in men.
Furthermore, we identified healthier behaviors and psychosocial factors in men and women
who employ the assimilation strategy compared to those who employ the separation strategy
that include less caloric intake, more total exercise, and less depression symptoms. However,
the differences in these behavioral and psychosocial factors across acculturation classes did
not completely explain the healthier cardiometabolic profile among SAs who expressed a
stronger preference for US culture over SA culture. The differences by acculturation class in
HDL and triglyceride levels among women, for example, remained significant even after
adjusting for demographic, socioeconomic, behavioral, and psychosocial factors that include
caloric intake, total exercise, and depression symptoms. It is possible that unmeasured
lifestyle, psychosocial factors, and contextual factors among women in the different
acculturation classes may explain these findings.

The sex differences in the association between acculturation and CVD risk factors in our
study is an important finding that warrants further attention. Only among women, did we
find that a relatively higher degree of preference for US culture over SA culture was
associated with lower prevalence of CVD risk factors. Similarly, another study reported that
maintaining the original culture was associated with a greater BMI and waist circumference
in immigrant women in the US from the former Soviet Union.42 However, the association
between acculturation and diabetes has been shown to be stronger in men than women in
other studies in Latinos and other ethnic groups.1® 28 It has been postulated that the negative
impact of health-compromising behaviors, highly prevalent in high-income countries, may
be offset by the Western social norms on body shape which endorse slim body shape and
fitness especially among women.17 In support of this idea, one study reported that Mexican
Americans who were overweight and less acculturated were less likely to perceive
themselves as overweight and to have tried to lose weight compared to those who were more
acculturated.*3 Therefore, it is possible that SA women may adopt healthier behaviors and
improved health knowledge and attitude as they integrate or assimilate in the US. It has also
been proposed that women tend to adapt to the cultural norm of the host country more
quickly than men; and it is possible that SA women may be influenced by some of the
health-promoting behaviors in the US such as leisure-time physical activity more quickly
than men®2. It is also possible that differences in health beliefs and perception, knowledge
about disease risk and prevention, and attitudes towards CVD risk factors, and psychosocial
factors may exist across acculturation classes and could potentially explain the differences in
CVD risk factors observed in our study. Future research should explore these potential
pathways linking acculturation strategies with CVD risk factors in SA women.

Previous studies examining the association of acculturation and CVD risk factors have been
inconclusive. For example, assimilation to the US has been associated with poorer health
behaviors and increased risk of diabetes, hypertension, and coronary artery disease in many
studies of other immigrant groups.16-18. 44-47 Dyration of residence in the US and/or
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English language proficiency have been used as surrogate markers of acculturation in many
of these studies. In contrast, a smaller number of studies linked higher degree of
acculturation with positive health behaviors and lower risk of diabetes, obesity, and other
CVD risk factors.2% 42. 48-50 The inconsistency in these results is partly due to differences in
country of origin and ethnicity, reasons for and context of migration, and, importantly,
reliance on surrogate markers of acculturation that do not account for the multidimensional
nature of acculturation. In fact, the use of length of residence in the US as a proxy measure
of acculturation in our study failed to capture most of the differences in CVD risk factors
observed with the use of the multidimensional acculturation model. Furthermore,
participants in the assimilation and integration classes in our study had a healthier
cardiometabolic profile despite having more years of residence in the US compared to those
in the separation class. These findings highlight the advantage of using an expanded model
of acculturation when studying the impact of acculturation on cardiometabolic health. This
is especially true for SAs in the MASALA study because over 70% of them have been in the
US for more than 20 years and speak English well or very well. Similar findings have been
recently shown in Ghanaian and Nigerian-born African immigrants in the US; where those
who employ an integration strategy were found to have lower CVD risk, despite having a
longer duration of residence in the US, compared to those who had more traditional beliefs
and behaviors.2®

A major strength of our study is that instead of relying on traditional proxy measures of
acculturation such as years in the US or English language proficiency, we used a
multidimensional model of acculturation that accounts for attitude about the practice of SA
traditions in the US, frequency of fasting, food normally eaten at home and in restaurants,
frequency of shopping in SA markets, and ethnic composition of friendship networks.
Furthermore, the large community-based sample along with the comprehensive assessment
of acculturation, CVD risk, lifestyle and behavioral factors in our study allowed us to
identify the potential impact of acculturation strategies on CVD risk factors that is not
apparent with the use of traditional proxy measures of acculturation. The latter finding has
implications for future studies examining the health consequences of acculturation in SA
immigrants, as well as immigrants of other racial/ethnic groups, living in high-income
countries as our multidimensional model of acculturation can be adopted in those studies.

The limitations of our study include the cross-sectional nature that precludes us from making
causal inferences as we are unable to ascertain temporal order between acculturation
strategies and CVD risk factors. The MASALA study recruited participants from two
specific geographic regions, the San Francisco Bay and great Chicago areas, which may not
represent all SAs immigrants in the US. However, similarity of the MASALA population to
the US Census 2010 South Asians data has been reported.32 Consistent with waves of SA
immigration to the US, a majority of the MASALA study participants were Asian Indians,
have lived in the US for over 20 years, speak English well or very well, and had a high
socioeconomic status which limits the generalizability of our results. These, and other
contextual factors, influence how immigrants acculturate into US society.?® It is possible that
we have not captured residual confounding factors that may explain the linkage between
acculturation strategies and CVD risk factors in SA immigrants. Finally, we treated latent
class membership as an observed variable where respondents were assigned to a single
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acculturation class based on their most likely class assignment. This approach does not
account for uncertainty in latent class assignment.

In conclusion, our findings suggest that SA immigrant women who employ an assimilation
or integration strategy have a more favorable cardiometabolic profile compared to women
using a separation strategy. Therefore, programs targeting the prevention and management of
CVD risk factors among SA immigrants should be culturally tailored to account for
differences in acculturation strategy and sex; and focus on promoting the adoption and
retention of healthy lifestyle and behaviors after arrival in the US. Future research should
investigate the behavioral, psychosocial, and contextual pathways linking acculturation
strategies with cardiometabolic health among SA immigrants and further explore the
differences in the impact of acculturation strategies in women versus men and the potential
incorporation into prevention interventions.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1:

A) 2-hour glucose levels were similar in women in the assimilation class [median (IQR):

123 (51) mg/dl, p=0.09] compared to women in the separation class [134 (56) mg/dl].

*Women in the integration class had significantly lower levels of 2-hour glucose [median

(IQR): 120 (47.5) mg/dl, p=0.02] compared to women in the separation class. 2-hour

glucose levels were similar in men in the separation, integration, and assimilation classes
[median (IQR): 133 (64), 122 (57), and 119.5 (45.5) mg/dl, respectively; all p>0.05]. B)
*HDL levels were higher in women in the assimilation group [median (IQR): 58.5 (20)
mg/dl, p<0.01] compared to women in the separation class [50 (16) mg/dl]. Women in the
integration class had a slightly higher HDL level [median (IQR): 54 (17) mg/dl, p=0.05]

compared to women in the separation class. HDL levels were similar in men in the

separation, integration, and assimilation classes [median (IQR): 44 (15), 43 (14), and 45.5
(23) mg/dl, respectively; all p>0.05]. C) *Triglyceride levels were lower in women in the

assimilation group [median (IQR): 99 (65) mg/dl, p<0.01] compared to women in the
separation class [125 (55) mg/dI]. **Women in the integration class also had a lower
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triglyceride level [111 (55) mg/dl, p<0.01] compared to women in the separation class.
Triglyceride levels were similar in men in the separation, integration, and assimilation
classes [median (IQR): 125 (82), 128 (78), and 123.5 (77) mg/dI, respectively; all p>0.05].
D) *Significantly lower BMI in women in the assimilation group [mean (SD) 25.7 (4.5)
kg/m2, p<0.01] compared to women in the separation class [27.3 (3.8) kg/m?].
**Sjgnificantly lower BMI in women in the integration class [25.8 (4.1) kg/m?2, p<0.01]
compared to women in the separation class. Similar BMI in men in the separation,
integration, and assimilation classes [25.8 (4.5), 25.7 (3.5), and 26.1 (4.3) kg/m2,
respectively].

Diabetes Res Clin Pract. Author manuscript; available in PMC 2021 March 01.



Page 16

Al-Sofiani et al.

g (L2969 p (679) 20T (9728) 0g g (L9169 p (£69) G8T (1°gp) v (5'65) S0S 6 JojaLoeq Uety mw%%mu
g &2 se p (9768 1L (9'2€) o€ g @Mt p (§22) 09 (62€) 6¢ (1'62) LvZ s01Bop ,J0jayoeg
g &8 p (99 TT (@vE) ze g 98 p (@82 (r'81) 6T r'11) 26 s.Jojauoeq Uy mww_._w%
(9%) u ‘uoreanp3
g (1'26) 66 p (L°68) ST (2'89) 5 g (68668 » (9°€6) 052 (6'00) €L (z'18) OvL 10 jom F_m__?m__v_ww n_\mms
PACE2R p (€01) 02 (€Th) 8¢ gD p T LT (1'62) 0¢ (8'27) 60T 10 Apood usiibu3 v_mmm_m_&
(%) u ‘Aouaioiyoid abenbue| ysijbug
g 0ST) 9€S p (8'ST) 8'8Y (§27) 2'Tw g 7'ST) 699 o (TST) 8Ly (9°8T) v'ev (5°97) 5'8¥ weaus S Ui g1 sﬁ%&
g G01) 662 » (7'0T) 8'92 (o1 9zz g Won8Te p 701) 022 (€11 592 0D 022 | yeow s o ut pony mmmmm
g (Zy1) s1 p (E2T) 72 (202) 6T q (T1mor o (T€T) &€ #'12) 22 (2'91) s2T 1BYO
g €8) .8 p (L18) TLT (€61 €L g (688) 08 » (6'98) €2 (9°82) T8 (£°58) v2L eIpu|
(%) u ‘a0e(dyuIg
g 98161 2G0T 0 g(rT2)6t o (0€)8 oDT (2°9) v
g Lo p BSDTE (8've) ze gEena p LD Ly (T'62) 0g (8'6T) 89T uoiBija1 JoUNO
g (L5929 p (9€8) €9T (2'59) 09 g (9'9) 63 p (V61 CTe (6'69) 22 (92) €9 WSIUEL/WSINPUIH
(%) u ‘voibijey
(rze) v8 (z68) vL1 (Le8) 1L g(@ee)es (0'26) 652 (0ot) €01 (6'16) 082 (%) u ‘paruen
g €ve)se (0'0v) 82 (z25) 8 g e TE (1) L2t (2'19) €9 (0'sv) 288 ans Apms NMN
(8'8) 6'%S (e8) zvs (¢6) vvs (e01) L858 (8'6) T'95 (2'6) L'95 (e'6) v'ss sleak '(Qs) ueaw ‘aby
SaI3s18108 Iey D 21yde JHowspooos
(9%92) (%03) (%t2) (%02) (9%8) (%c2) ISR YD
20T=U Uolfe|lussy GT=U UoNe el | 26=U UolJe fedes 06= U UoITe|IWIsSY l9z=uuoreiBelul | eoT=uuomRIRdS [ Lo
(685=U) UsOM (09=u) Lo W

Diabetes Res Clin Pract. Author manuscript; available in PMC 2021 March 01.

(6178=U) X3S pue sse|D uoeRINNIIY AQ sansuadeley) Juedionied

‘T al1qeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 17

Al-Sofiani et al.

"RUSISAIUN UIISSMULION ‘NMN :SUOIBIASIQOY

g €% ¢ p (ran)ze ') S g (TP o (7ey) oTT (€72) 52 928 22 | soamppurip 12 s5n _QM%V_Q
(02 e (one 0 (299 (099t (62¢ (r'€) 62 Wwaund
(69)9 (9K ((R9h (9°52) €2 (9€2) €9 (e€a) vz (ov1) 6TT Jawlo

(c'ze) v6 (6'26) 16T (686) 16 (829) 19 (7"0L) 88T (8er) 9L (928) T0L JaneN
(%) u *Bunjows
(229) vsv1 (v99) L2sT (z€9) eLsT g (@r9) €18t (002) s021 (e8s) Lv2T (S ETOT | Loypow ‘et rrs
o (Gv81) 092t p (5097) 528 (9207) 09 g (G541 s9eT (87vT) 0201 (0z91) 502 (g25T) 5v6 v_:wm_%ﬁ:ww_w_%uwg
(ese) 28g0T (L18%) 28vOT (902v) 0890T (8v82) 0Tv6 (0Tv) 8156 (esor) 96807 | (1e07) 00T | ML (GS) oA
sJojoed [eloineyegd pue a|A1sal ]

g ®ITL €018 (19) 66 g @VTS p O9TL (ro)es (PV] o205 LOISSOIOE

gLon (L'6) 6T (188 (rvv) et (rsm) v (g1 81 (Lev)ott paIney

g 819 €9 (5'09) 81T (£'€9) 6v (e'e8)sL (5°08) 512 (o) 8L ('02) 865 pafojdwz

gtz (2'62) 85 (0'8¢) ge e Ty (892 (6'5T) GeT pafojduwoun

(%) u ‘uonednaop
g 002 p o (5'81) LT 0 p (L9)8T (r'61) 02 (1'8) 69 paInsu| 10N
g (086) 001 » (8°€6) €8T (518) 5/ g (00T) 06 o (£7€6) 672 (9°08) €8 (6°16) 08L painsu|
(%) u ‘snyels soueInsu|

g (ven v p €T T9 (TP €T g v ov g (1'50) 29 (r'81) 6T (82 vie 000°002$<

g WO TE p (50V) 6L (9'6T) 8T g E8e)Ge p (TOV) 201 (r02) 12 (e've) 162 0000028 0} 000°00T$

g 890 L p (€80 85 (£'99) 19 g Lomst p 8786 (z19) €9 (028 v1e 000°00T$>

(%) u ‘awodul Ajiwey [enuuy
(%692) (%08) (%te) (%02) (9%689) (%6c2) o1s1BIR YD)
Z0T=U Uolie|IWsSY g6T=u UoleBelu| | g6=U Ul fedes 06= U UOITe|IWESY /9g=uwoneiBolul [ goT=ulonRIRdS | Lo

(68g=U) UBWIOM

(09p=u) LB N

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Diabetes Res Clin Pract. Author manuscript; available in PMC 2021 March 01.



Page 18

Al-Sofiani et al.

'sasse|o uoljesedas pue uole|IwISSe Usamiad (6o 0>anfea d) adualayip uediiubis >__8:m_§mn

'sasse|d uonetedas pue uonesbajul ussmiaq (o g>anen d) asusiayip Juediiubis >__mo:w_§mw

‘Aljewlou ansIyoe 0) A1essaoau Usym sajqelien pawiojsuel) 6o uo pawioyiad sem Bunss) Alsusfowoy Jo sise) pasenbs
-1yo Buisn paulwexa a1am sa|qeLien [eaLI0ba1ed {(Lone/iIsse SA Uole/edas pue uoiielBaiul SA vone/edss “a°1) uosuedwod ssimired pue s1sa)7 Buisn paulwexs aJam ssejd uolednjnade Ag ssoualayiq
¥

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Diabetes Res Clin Pract. Author manuscript; available in PMC 2021 March 01.



Page 19

Al-Sofiani et al.

gLmers p TT1) 8€9 (01) 99 (601) 9L T rL OvT) 282 (521) 669 B31 *(Qs) ueaw ‘JuB1am
g 892 22 p (7'82) 65 (6'81) Gv (92 vz (£'52) 29 (T'1e) 28 (9°62) 052 () u'Aisaqo
uoysodwiod Apog pue JuBM

. . . . . . . (%) u ‘suolyesipaw
(082) 92 (0se) v (8'52) €2 (9'8¢) ve (eee) €8 zv)ev (118) €S2 Butiamol-ainssaid poojg
) _ . . . . . (%) u
(rsryot (et (e91) 5T (002) 81 (T61) 15 (eve) se @It | syoneoipew Buniamor-asoonis
. . . . . . . (%) u ‘suoiealpaw
(v'62) 02 (0'67) 2 (1'92) ve (rvv) oy (0'€e) 88 (ove) se (6'62) ¥z BULIGMO]-|0IS310UD)
o) o ) pe rae) (1 ae) o D) b ce) o Do) o Ip/Buw
(T'28) 8761 (9ve) v'eeT (e'8€) 0561 (T'6€) G281 (T28) v'18T (r'se) 8181 (Te) z18T {(S) UeaW ‘[0IBISAI0YD E10L
(6'99) 85 (r29)etT (9°69) 9 (¢es) 59 (8'02) 687 (0°29) 69 (9°99) 255 (%) u "eiwepidiisAa
(roe) 1e (6'se) 02 (6's€) €€ (r'vy) oy (Tev) sTT (5'8¥) 05 (6'6€) 6EE (%) u ‘uoisusiadAH
. . . . . . . . . . . . . . J/10wd
g (6078 0205 p (L'V09) V619 (5'269) 0'508 g (1956) 6778 (0'€v9) T'99L (re1s)sTes | (e'829) 6722 (@s) ueatu “unstl -z
. . . . . . . . . . . . . . 7/1owd
(8'05) 6'59 (6'9€) £'€9 €T TTL (rev) 0'8L T tes (L111) 2T°86 (0°s8) 0°9L /(gs) ueaw ‘unnsul Bunseq
(559 TTTT (0s9) zezt (6'89) T'0ZT (9s6) 9221 (rve) 9211 (0T8T) ¥'67T (coe) €zt (@s) uesw ‘g-vINOH
(Lo 09 (G0 6s @nz9 (oM z9 (6019 01 e9 (60)T9 {(@s) UBsW *OTY UIGojBowsH
/B
(e1) 96 (e1) v6 (87) ¥6 (92) 26 (02) 66 (v2) 101 (4O1) UeIpaw *as0anB Bunse

(5€2) e p roT) 2E (€62) L2 (812 gz (9°62) 62 (T18) 2e (8'G2) 612 sejoqelq

(rre) ze p (L'62) 85 (51€) 62 (T1€) 82 (9'5€) 56 (8'8¢) o% (cee) 282 selagelpe.d

(v'sp) oy p (8€9) G0T (T'6€) 9¢ (T'TY) L€ (8've) €6 (T'0g) ¢ (') 8ve [eWION
(%) u ‘snyels o1WBdA|1D

SJ010eH YSIY Jenasenolpred
(%92) (9%08) (%t2) (%02) (985) (%22) 1S8R YD
Z20T=U uolre|IWIsSY G6T=U UoITe BRI | 26=U UoIe jedes 06= U UoIle|IWssy /92=U uoIire Jfoiu| €0T=U UoIe jedss 6v8=U ||V U

(68g=U) UBWIOM

(09p=u) LB N

Author Manuscript

. (678=U) x2S pue sse|d uoleIN}NIIY Aq uonisodwo) Apog pue si0)oe- XSIY Jejnasenolped

‘¢ 9|qeL

Author Manuscript

Author Manuscript

Author Manuscript

Diabetes Res Clin Pract. Author manuscript; available in PMC 2021 March 01.



Page 20

Al-Sofiani et al.

'S9SSB|0 UoIRIRdas pue UOIR[ILISSe UBaMIaq (G0 0>an/eA d) 80ualaiip Jue

Bis Ajjeonsneis

q

'sasse|d uoljeedas pue uolreiBaiul usamiaq (G o>an/ea d) aauaiayip uediiubis >__8:m_§mm_

"ZW/B% 5222 1INg 40 1uiod 0-1D [N UeISY OHM 8y} Buisn psulap sem Alsado

p)

‘Alifewiou aAs1yoe 0] AIeSSa03U UaYM Sa]qeLien pawioysuel) 6ol uo pawloyiad sem Bunss] AysusBowoy Jo sisay pasenbs
-1ya Buisn paulwexa alam sajgelien [ealiobares (woreiwisse sa uoljesedas pue uoliedbaiul SA uoesedss ') uosiiedwod asimired pue s1sa)7 Buisn paulliexs alam ssejd uoieIn}jnade Aq saoualaylq
¥

(8) v'ee (€602 (re)81e (@8) 90z (re)v'ie (98) 012 (98)eTe {(as) Uesw ey Jejnasnuu- L%_ﬂ
(016) £'€ST (8's8) 1952 (@etn) svie (e92) g01e (®'e8) v'iTe (906) 0802 (ST6)8VEC | (qq) ueow ey wsowcsgmﬁm
(T0) 60 (T0) 60 (T0) 60 (T0) 60 (To) 60 T0)60 (To)60 (as) ueaw ‘oes diH-Isrep
g W) T2 p (96) V80T (L'9) 9501 (6'9) L'T0T (1) gz0t (99) 6101 (v'8) 8201 wo *(as) uesw ‘yub diH
(%92) (%608) (%t2) (%602) (9%68) (%e2) o1s1BIR YD
20T=u uolelWsSY | GBT=U uole.BeI| Ze=uuoneredss [ 0B=uUOIR|IWESY | Jgg=uUolelBeu| | €0T=UUOIRIRGSS | Lo v

(68g=U) UBWIOM

(09p=u) LB N

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Diabetes Res Clin Pract. Author manuscript; available in PMC 2021 March 01.



Page 21

Al-Sofiani et al.

, USWIOAA UT SSE[9 UO0ITeIN}|Na9e pue S10108) SLI 8SeasIp JenaseAolpled Usamiaq diysuolie|al ay) Jo s|apow uolssaibal a|qerieAn|nin

Author Manuscript

1an
100> | (88F)2ve- | 100> | (L8N ¥Ge- | 100> | (99 8Le- | 100> | (@,F) 26z | uonepwissy
200 | (g29eer-| 100 | (GLPe61- | 100> | (G9F) v6T- | 100> | (7'9F) 02— uoneiBaul
JER| 19y 19y IR uoljesedas
kﬁu_mozm_;
L0 (89 LT 250 (09%) 6°¢ S9°0 (r's9 ve- 160 (zg9) zo- uone[lwissy
590 (6v9 ze- 190 (cs¥) L2 60 (9%¥%) 0v- 950 (ov9 9z- uoneiBau|
JER| 19y GRS IER| uoljesedas
[0e19j0u0 [e10L
090 (21960 V0 (919 €T 260 (19 T0- 870 1) 01— uone[lwissy
A1) w19 ee 8T°0 (F1¥) 61 120 (1P 9T LE0 @11 uoneiBau|
IC)] fEX] JEN] 19y uonesedas
81nssa.d poo|g dljoselq
€90 (Crzkas €50 (929 91 Ge0 (ezP ze- 920 eF) Le- uone[lwissy
9T'0 (cz9) ot 6T°0 (czv) ot 190 (0zm ot 880 (TzPeo uoneiBau|
JER| 19y GRS IER] uoljesedas
9.nssdid poo|g 910184
8.0 (T6¥) 6 G50 (56%) 96— L0°0 (€'8%) 0°ST- 800 (T'8¥) ¢¥1- | uonejWIssy
620 (9 e6L- ero | (o8P ver-| 100> | (TFe0e- | 100> | (T2F) €02 uoneiBajul
JER| 19y GRS IER| uoljesedas
8s00N|9 Iy g
080 (r'e¥) 80 80 (8'€¥) 80 90 (res G- v1°0 (e'eF) 67— uone[lwissy
€0 (879 8- v1°0 (ces) Lv- 200 (6zv) 02— | 100> | (62 68- uoneiBaul
IC)] fEX] JEN] 19y uonesedas
asoon|9 Buiseq
anfen-d elpg anfen-d erg anpeA-d erg anfeA-d epqd SISk reyd
€ PPON Z PPON T PPOIN paisn[peun

‘€ 9|qeL

Author Manuscript

Author Manuscript

Author Manuscript

Diabetes Res Clin Pract. Author manuscript; available in PMC 2021 March 01.



Page 22

Al-Sofiani et al.

500> SI X8s Ag uolioeIa)UI J0) %_ms.g,N

‘Ajoanoadsal {(1dH

pue ‘7@ ‘sepliadk|bily ‘|0Js1saoyd [e101) pue ‘(ainssaid poojq J1j0Iselp pue J1j01SAS) ‘(8s0on|B 4y z pue Buiise)) pue ssejd uoiein}ndde usaMmiaqg diysuoiiejas ayl Buluiwexs usym g [SpoN Ul pawJoylad
sem suolealpaw Buriamol-pidi] pue ‘Buriamol-ainssaid poojq ‘Buliamol-asooan|b 4o asn auy oy Juawisnipe [euonippy ‘snieis [oyode pue Buijows ‘Uolssaidap ‘axeiul 9LI0[ed [e10] ‘8SI24aXa |10} ‘AJIAI0R
1ea1sAyd [e101 oy Juswnsnipe +z |9poIN :(S1010e) [e1osoydfsd pue [eloineyaq) € PPO A ‘JuswAojdws pue ‘sdueinsul [ealpaw ‘uoel|iyye snoibijal ‘snieis [eytew ‘yuiqg Jo Aunod ‘swodul Ajiwey ‘|ans|
uo1eaNpa 1oj wawisnlpe +T |9pOIA (S 1010} 21LLIOUOIB0100S) Z PPO N SN BY1 Ul PaAl] sieak pue ‘alis Apnis ‘abe 1oy paisnipe T PPO N | [PpoW pasnipeun 'sjapow uoissalbal Jeaul] Wolj are synsal ||

"SSR|0 LOIJBIEaeS U UL 9SO 0) SISSB[O LOAE[ILLISSE PUR LOMR/Ba]UI 3Y) Ul USWIOM Ul S10J08) 3S1 O1|0GRISLIOIPIED SNOLIBA JO S|3A3] aedwod s|apow uoissalbal sy paredlpul se 1daoxs ST JUaI0I809 eleg
¥

€20 (L'09) g0- 910 (LoD o1- 700 (909 51— | 100> | (90 GT- UoNE[IISSY
AN (9°0%) 60— 600 (909 01- | 100> (S0¥)g1- | 100> (50¥) 61— uonesbaiu|
13y M| 19y 19y uoneledas
;e
G€'0 L1991~ 820 (21981~ 200 (519 g¢e- v0'0 '1¥) 62— uone|IWISSY
820 '1¥) 61— 920 1% 91— €00 (€19 L'e- 500 (1) ve- uonesbaiu|
13y M| I 19y uonetedas

80US BJWINDIID ISTeAN

Sv'0 (L9 96— 820 W9 18- 800 | (G99 eTI-| 100 | 9P vTI- | uonE|IWISSY
70 (e'99) 2’5~ vE0 ('9¥) T'9- vT0 (9'¥) £'8- 110 (9°6¥) 6'8- uonesbaiu|
IEX| EX| RN IEX| uoljesedas
Ted [eJBOSIA

100> (zen el 100> (zer) v8 100> (0ezd LL 100> (6T%) 06 uone| WSSy

810 (617 5C 600 (61F) 2°€ 9T'0 L1F)ve L0°0 LmHre uonesbaiu|
13y IEN| I 19y uonetedas

,1aH

96°0 (zg9) zo- 680 (rs¥) L0 9g°0 (8% vv- 8’0 (ov9) ze- uoNe[IuISSY

€60 (Ev¥) v'o- 770 (9v¥) 9 LS0 (Tv¥) v'e- 1.0 (0v¥) 61— uonesbaiu|
13y IEN| I 194 uonesedss

anfead epg anfead epg anfead elg anfea-d epg SoIs1eIe YD

€ PPON Z PPOIN T PPON pasnipeun

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Diabetes Res Clin Pract. Author manuscript; available in PMC 2021 March 01.



Page 23

Al-Sofiani et al.

, UBWL UT SSE[9 UOoITeIN}|N99e pue S10J08} SLI 8Seasip 1e[naseAolpIed Usamlaq diysuolie|al sy} Jo s|apow uolssaibal a|qerieAn|nin

Author Manuscript

1an
70 (Szt¥) zot LS50 (6'TTF) 69 v.°0 (T119) 9°¢ 9.0 (80T¥) 2 uone[lwissy
2ro (T69) .- geo | (06M)62L- | S€0 (98%) T'8- LE0 (L8P gL- uoneiBauj
IR 19y 19y IR uoljesedas
kﬁu_mozm_;
2T0 (9g¥) L8 180 (65H) v'T 98°0 (gsv) 0T 060 (e's¥) L0 uone[lwissy
160 (ov® 10 G660 | (s¥Heo- | w60 (ev¥) €0- €60 (ev9 vo- uoneiBau|
JER] 13y GRS IER| uoljesedas
[0e19j0u0 [e10L
€60 W19 10~ 960 19 T0- 080 (€19 €0- 6.0 (eTHeo uone[lwissy
200 (1P ve 500 (019 0C 010 [(R=aWie 90°0 (019 61T uoneiBau|
18y fE)] JEN] 19y uonesedas
81nssa.d poo|g dljoselq
860 (€PN 10 €60 (zzP zo- €60 (0zP zo L0 (Tzv) 90 uone[lwissy
120 (21961 9’0 (L1Pet 60 [CRealal LE0 (L1981 uoneiBau|
JER] 13y GRS IER] uoljesedas
9.nssdid poo|g 910184
0.0 (7'01¥) 0% 670 (To1¥) 69 09°0 (€69 8- z€0 (6'8%) 6'8— uone[lwissy
€0 (L1962 €20 (19 ee 96°0 (L9 vo- v.0 (ePve- uoneiBau|
JER] 13y GRS IER| uoljesedas
8s00N|9 Iy g
L0 (9e9) 01T 260 (TvH o ¥6°0 (8'€¥) €0- 190 (Le9) 61~ uone[lwissy
G9°0 (9zP T 860 | (Tev)TO0- | 080 (0e¥) 80- 650 (0eP o1- uoneiBau|
18y fEN] JEN] 19y uonesedas
asoon|9 Buiseq
anfeA-d erd anfeA-d erd anpeA-d erg anfeA-d epqd SISk reyd
€ PPON Z PPON T PPOIN paisn[peun

Author Manuscript

‘¥ al1qeL

Author Manuscript

Author Manuscript

Diabetes Res Clin Pract. Author manuscript; available in PMC 2021 March 01.



Page 24

Al-Sofiani et al.

500> SI X8s Ag uolioeIa)uI Jo) %_«S.QqN

‘Ajannoadsal

{(1@H pue ‘1@ ‘sapiiadA|biil ‘10181s8]10y92 [€101) pue ‘(ainssald poojq d1jolselp pue 21101sAs) (8s0an|b Jy z pue Bunse}) pue sse|d uoireIn}nade ussmiag diysuone|as syl Buluiwexs usym € [spoN

ul pawJoyiad sem suoneaipaw Buriamol-pidi pue ‘Buriamol-ainssaid poojq ‘Buriamol-8soan|h Jo asn ayy Joy Juswisnipe jeuonippy "snieis joyooe pue Buiows ‘uoissaidap ‘exeiul 9110[ed |10} ‘8s104aXa [€10)

‘AAnoe eaisAyd [e10) Joy Juawisnipe +z [8poIA :(S1010e) [e100soydAsd pue [eloineysq) € PPo N ‘uswAojdwa pue ‘@auelnsul [ed1paw ‘uoliel|ige snoibifas ‘sniels [eliew ‘yuig Jo Aunod ‘swodul Ajiwey

‘|aA8] uoIreanpa Joy Juswisnipe +T [9POIA :(S 1010} 2ILIOUOIB0IN0S) Z PPO A ‘SN dY1 Ul paAl] sieak pue ‘alis Apnis ‘abie 10} paisnipe :T ppO N :jppow pasnlpeun 'sjapow uoissalbal Jeaul] WoJj ale synsal
|1V "SSB[2 LoE/Bdas 8Y) Ul 8SOU} 0} SASSBII LOHB[ILUISSE PUR LOHEIBaIU] U} Ul USW Ul SI0398) XSIJ 91]0GBISWOIPIe SNOLIBA JO S|aAs] asedwod Sjapow uoissalbial ay | “paledlpul se 1dadxs QST Jusidlye0d eleg

*

050 (0% ¥'0 70 (9°0%) 50 6.0 (909 zo 950 (CYEN] uome| WSSy

€6'0 (50¥) 00 960 (50¥) 00 190 (5'0¥) z0- 180 (Gov 10~ uonelBajul
J9y J9y JEX| JE)| uoneledas
,ne
180 (919 €0 60 | (gTHTO-| L8O 19 €T- 80 WP eT- UoNE[IISSY
880 (T1¥) 20~ 980 (Z1¥) 20~ 6£0 (T'1¥) 6'0- or'0 (T19) 6'0- uonesBaiu|
JEX| RN RN EX| uoljesedas

80US BJWINDIID ISTeMN

€9°0 (0°0T¥) 84— 150 (L'6%) ¥'9- LT0 (T6%) €2T- 0Z'0 (89 TTI- uome| WSSy

1€0 (IR 2€0 WP vL- AN (T®err- €10 (T17) 80T~ uonesBeaiu|
J9y J9y JEX| JEX| uoneledas
Ted [RISIA
0€0 (219871 120 L1971e 120 (919 0C 6T°0 (stH oz uole|IWIsSY
99°'0 (e19) 90~ 680 (e19) 20~ 150 (z19) 80- 870 (z17) 6°0- uonelBaiu|
JEX| RN RN EX| uoljesedas
,aH
120 (6v¥) €S 850 | (esPez- | L50 (6v¥) 82— 050 (Lv¥) e~ uone|IWIssY
950 (SeF)TC 280 (6'€¥) 6'0 9.0 ®eN T 9.0 (8eNTT uonesBaiu|
J9d J9y JEX| JE)| uonesedas
anfeAd epg anfead eRg anfeAd elg anfea-d epg oS|I YD
€ PPOIN Z PPOIN T PPON pasnipeun

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Diabetes Res Clin Pract. Author manuscript; available in PMC 2021 March 01.



	Abstract
	INTRODUCTION
	METHODS
	Study design and participants
	Acculturation strategies
	Assessment of CVD risk factors
	Covariates
	Statistical Analyses

	RESULTS
	Sociodemographic and lifestyle-related factors by acculturation class
	Cardiovascular disease risk factors by acculturation class
	Glycemic indices:
	Blood pressure:
	Lipid parameters:
	Weight and body composition:

	Cardiovascular disease risk factors by duration of residence in the US
	Multivariable regression analyses

	DISCUSSION
	References
	Figure 1:
	Table 1:
	Table 2:
	Table 3:
	Table 4:

