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Summary

What is already known on this topic?

Filipino American adults have a higher risk of developing type 2 diabetes
than White adults, other Asian adults, and residents of the Philippines des-
pite their relatively low body weight.

What is added by this report?

Among Filipino American adults, the prevalence of overweight and obesity
increased from the first to the 3rd generation, whereas rates of type 2 dia-
betes were only significantly higher in the 2nd generation than the 1st gen-
eration.

What are the implications for public health practice?

Overweight and obesity, diet quality, and other lifestyle factors may ex-
plain the higher type 2 diabetes rates among 2nd-generation Filipino
American adults. Culturally appropriate interventions are needed to re-
duce lifestyle factors that result in high rates of type 2 diabetes among
Filipino immigrants and their descendants.

Abstract

Introduction
Several Asian racial and ethnic groups, including individuals of
Filipino ancestry, are at higher risk of developing type 2 diabetes
than White individuals, despite their lower body mass index
(BMI). This study examined determinants of type 2 diabetes
among Filipino American adults in the Multiethnic Cohort Study.

 

 

Methods
Participants in Hawaii and Los Angeles completed questionnaires
on demographics, diet, and anthropometrics. Generational status
was determined according to birthplace of participants and their
parents. Based on self-reported data and data on medications, type
2 diabetes status was classified as no, prevalent, or incident. We
used polytomous logistic regression, while adjusting for con-
founders, to obtain odds ratios.

Results
Among 10,681 Multiethnic Cohort Study participants reporting
any Filipino ancestry, 57% were 1st-, 17% were 2nd-, and 25%
were 3rd-generation Filipino Americans. Overall, 13% and 17% of
participants had a prevalent or incident type 2 diabetes diagnosis.
Overweight and obesity and the presence of other risk factors in-
creased from the 1st to subsequent generations. First-generation
immigrants were less likely to report type 2 diabetes at cohort
entry than immigrants of subsequent generations who were born in
the US or whose parents were born in the US; only the prevalence
of type 2 diabetes was significantly elevated in the 2nd generation
compared with the 1st generation.

Conclusion
The results support the hypothesis that Filipino migrants adopt
lifestyle factors of the host country and subsequent generations ex-
perience higher type 2 diabetes rates due to changes in risk factor
patterns.

Introduction
According to the National Diabetes Statistics Report (1), more
than 34 million people in the United States have been diagnosed
with type 2 diabetes. Risk factors for type 2 diabetes include ex-
cess body weight and physical inactivity (2). People from many
ethnic groups (eg, Asian, Pacific Islander, Latino, African Americ-
an) are at higher risk of developing type 2 diabetes than White
people (3). These include individuals of Filipino ancestry, despite
having a lower body mass index (BMI) than other ethnic groups
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(4,5). In the Multiethnic Cohort (MEC) Study, an epidemiologic
study of chronic disease risk among more than 200,000 residents
of Hawaii and Los Angeles, Filipino American adults had a mean
body mass index (BMI) of 23.9 kg/m2, compared with 24.6 kg/m2

and 27.7 kg/m2 in White and Native Hawaiian adults, respectively
(6). According to 2017–2018 National Health and Nutrition Exam-
ination Survey data, Filipino American adults had the second
highest type 2 diabetes prevalence (10.4%) among Asian Americ-
ans, following Asian Indians at 12.6%; the rate of type 2 diabetes
for Chinese adults was 5.6% (1). A California report showed in-
cidence rates of 14.7 cases per 1,000 person-years for Filipino
American adults compared with 7.5 for Japanese adults and 6.5 for
Chinese adults; only South Asian adults (17.6), Pacific Islander
adults (19.9), and Korean adults (20.3) had higher rates (3). In the
MEC, the risk of developing incident type 2 diabetes was 2.5-fold
for Filipino American adults compared with White adults and was
higher than for all  other Asian Pacific Islander adults (6).
Moreover, nonobese Filipino American adults were twice as likely
to develop type 2 diabetes as nonobese non-Hispanic White adults
in a population-based study (7). A geographic comparison showed
a greater type 2 diabetes prevalence in San Diego (14.1%) and
Hawaii (14.7%) than in the Philippines (11.8%) (8), just as higher
rates were reported for multiple American Asian groups (1) in
comparison to those in their native country (9).

A high prevalence of risk factors for chronic diseases, including
obesity, smoking, and binge drinking, has also been reported for
Filipino American people (10). In terms of diet, rice, fruits, veget-
ables, and fish or meat were reported as typical parts of daily
meals (11), and intake of vegetables, fruits, plants, whole grains,
and fiber was inversely associated with type 2 diabetes (12). With
acculturation, intake of total energy and percentage of calories
from fat increased, similar to increases in BMI (13). Although
Filipino American people constitute 15.1% of Hawaii’s popula-
tion and 0.9% of the US population as of 2019 (14), they are un-
derstudied because they are commonly aggregated under the ra-
cial and ethnic groups of Asian or Pacific Islander (15,16).

Migrant studies comparing risk factors and disease incidence
across generations have made important contributions to the un-
derstanding of disease etiology, as generational status, shift in risk
factors, prevalence, and age at migration have a role in under-
standing how changes in exposure affect disease risk (17). Selec-
tion bias — sometimes called the “healthy immigrant hypothesis,”
which states that healthier individuals are more likely to migrate
than those in poor health — may underlie the often-seen better
health outcomes for 1st-generation immigrants (18,19). In the new
country, however, immigrants and their descendants typically ex-
perience changes in risk factors (17). As shown for cancer incid-
ence among Japanese (20) and Filipino (21) migrants, risks align

more closely to the levels of the host country, often after adoption
of behaviors prevalent in the new country. To explore possible
reasons for the high type 2 diabetes incidence among Filipino
American people despite their relatively low obesity rates, we
compared risk factors among 1st generation (born in the Philip-
pines), 2nd generation (born in the US to both parents born in the
Philippines), and 3rd generation (born in the US to at least 1 US-
born parent) Filipino American adults in the MEC.

Methods
Study population

From 1993 to 1996, more than 215,000 men and women aged 45
to 75 years from Hawaii and Los Angeles participated in the MEC
(22). The goal of this prospective cohort is to examine diet, life-
style, and genetic risk factors in relation to cancer and other chron-
ic diseases among individuals of White, African American, Nat-
ive Hawaiian, Japanese American, and Latino ancestry. Driver’s
license files were chosen as the primary sampling frame for re-
cruitment and were supplemented with Medicare files (22). Enroll-
ment targeted the 5 selected ethnic groups using ethnic identifiers,
in particular surnames and selected zip codes. As actual ethnicity
was not known at the time of the mailing, many persons with an-
cestries outside the 5 selected groups received and responded to
questionnaires.

At cohort entry (22), participants were able to self-report as many
ancestries as applicable. Individuals reporting several of mixed an-
cestry were assigned to 1 of the 5 groups, according to the follow-
ing priority ranking: African American, Native Hawaiian, Latino,
Japanese American, White, and Other. Approximately two-thirds
of the Other category were Filipino adults; our final study popula-
tion included these adults as well as individuals in 1 of the 5 ma-
jor groups who also reported Filipino ancestry. Participants also
reported place of birth for themselves and their parents, which was
recoded as the US, the Philippines, and Other. Migration status
was assigned according to birthplace of the participants and their
parents as 1st, 2nd, or 3rd generation.

Data collection

A 26-page, self-administered, mailed questionnaire was com-
pleted by all participants in English (except Latino participants in
California, who were given the choice of an English or Spanish
questionnaire); the questionnaire collected information on demo-
graphic characteristics, anthropometric characteristics, medical
history, and dietary intake. Subsequent questionnaires were mailed
approximately every 5 years (Q2 in 1998–2002, Q3 in 2003–2008,
Q4 in 2008–2012, and Q5 in 2012–2016) to surviving cohort
members and collected updated information on bodyweight and
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medical history. (Questionnaires can be viewed on the MEC’s
website  at  www.uhcancercenter.org/for-researchers/mec-
questionnaires.) All cohort members are followed passively until
death through vital records and cancer registries. At baseline, data
on years of education (≤12, 13–15, ≥16 y) and smoking status
(never, past, current) were collected. Mean time spent in sleep,
sedentary, moderate, and vigorous activities on a typical day as re-
ported in the baseline questionnaire were used to compute sum-
mary variables for moderate to vigorous activity (<0.5 and ≥0.5 h/
d) and sleep duration (<7, 7–8, and >8 h) (22). BMI was com-
puted from self-reported height and weight and categorized into
underweight (<18.5 kg/m2), normal weight (18.5 to <25.0 kg/m2),
overweight (25.0 to <30.0 kg/m2), and obese (≥30.0 kg/m2).

The self-administered survey at cohort entry included a quantitat-
ive food frequency questionnaire (QFFQ) with more than 180 food
items (23). The unique attributes of the QFFQ included ethnic-
specific foods, reliance on a food composition table specific to the
MEC, and use of a large recipe database. Although all foods cent-
ral to a Filipino diet were not listed in the QFFQ, consumption for
some (eg, chicken adobo under “roasted, baked, grilled, or stewed
chicken”) by other ethnic groups was common enough to include
them. Food mixtures were disaggregated into their components,
and each ingredient was assigned to the relevant food item. Indi-
vidual food items and foods from mixed dishes were also classi-
fied into food groups based on the My Pyramid Equivalents Data-
base to compute the Healthy Eating Index (HEI)-2010, an indicat-
or of diet quality reflecting the 2010 Dietary Guidelines for Amer-
icans, with higher scores indicating better adherence (24). It con-
sists of 12 components, 9 focused on adequacy (total vegetables,
greens and beans, total fruit, whole fruit, whole grains, dairy, total
protein foods, seafood and plant protein, fatty acid ratio) and 3 fo-
cused on moderation (refined grains, salt intake, empty calories
[ie, energy from solid fat, added sugars, and alcohol]) (25). Each
component is calculated on a density basis per 1,000 kcal. The
continuous HEI-2010 scores (26) that range from 0 to 100 (100
equals highest diet quality) were split into tertiles, with tertile 3 in-
dicating the highest diet quality. From the QFFQ, alcohol intake
was categorized as less than 1 drink per month, 1 or more drinks
per month to less than 1 drink per day, and 1 or more drinks per
day.

Information on type 2 diabetes was obtained by self-report in
questionnaires at cohort entry and at 4 follow-ups (Q2–Q5). Each
questionnaire asked, “Has your doctor ever told you that you had
diabetes?” Information on medication for diabetes was collected
starting at Q2 and on the biospecimen questionnaire administered
as part of a biorepository among 68,740 cohort members estab-
lished in 2001–2006. To maximize consistency across the study
population, we used a self-reported diagnosis or type 2 diabetes

medication in at least 1 questionnaire as criteria to define cases, as
high validity of self-reports for type 2 diabetes has been demon-
strated (27). Participants who reported type 2 diabetes at cohort
entry were classified as “prevalent” cases, those who self-reported
type 2 diabetes or medication in a follow-up questionnaire as “in-
cident” cases, and all others were classified as “no” type 2 dia-
betes.

Statistical analysis

We used SAS version 9.4 (SAS Institute Inc) to analyze all data.
After exclusion of cohort members without Filipino ancestry and
those with invalid dietary and type 2 diabetes information, the fi-
nal data set included 10,681 cohort participants. Descriptive ana-
lyses were applied to show population characteristics by type 2
diabetes status. We applied multinomial logistic regression using
the total study population to compute odds ratios (ORs) and pre-
valence ORs (PORs) to model more than 2 discrete outcomes (28).
To assess the influence of acculturation, migration status was
modeled for the 2nd and 3rd versus the 1st generation as the refer-
ence group in relation to risk factors. Similarly, we examined the
association of type 2 diabetes status (prevalent and incident vs no
type 2 diabetes as the reference group) with relevant risk factors
(age at cohort entry, sex, BMI, education, smoking status, alcohol
intake, physical activity, sleep duration, and HEI-2010 tertiles)
that were associated with type 2 diabetes in previous analyses
(29,30). Area (Hawaii vs Los Angeles) was not included because
the variable did not substantially influence the results. Missing
values for covariates were coded as a separate category and in-
cluded into the statistical models. In addition, the 12 individual
HEI-2010 components were examined individually using the same
approach both for migrant and type 2 diabetes status.

Results
Among the 10,681 participants with Filipino ancestry, 70% did not
have type 2 diabetes, 13% reported prevalent type 2 diabetes, and
17% were classified as incident type 2 diabetes (Table 1). The per-
centage of any type 2 diabetes diagnosis was similar in Hawaii and
Los Angeles (30% vs 27%). At cohort entry, the mean age of all 3
groups was 57.8 (SD, 8.5) years with no diabetes, 59.7 (SD, 7.9)
years with prevalent diabetes, and 55.8 (SD, 7.3) years with incid-
ent diabetes. Participants with prevalent type 2 diabetes were diag-
nosed at a mean age of 60.2 (SD, 8.0) years, and those with incid-
ent type 2 diabetes at 67.5 (SD, 7.7) years.

Of all participants, 95% reported a father with Filipino ancestry,
and 83% reported a mother with Filipino ancestry (Table 1). Fifty-
seven percent of participants were born in the Philippines (1st gen-
eration), and most others were born in the US (42%). Of the parti-
cipants’ parents, 73% were both born in the Philippines, 20% of
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the participants had 1 parent who was born in the Philippines, and
6% were both born in the US. As a result, 17% of participants
were classified as 2nd generation and 25% as 3rd generation. The
respective proportions of 1st generation participants were lower in
Los Angeles than Hawaii (8% vs 58%). Of 1st-generation immig-
rants, 74% did not have type 2 diabetes, 11% reported prevalent
type 2 diabetes, and 15% reported incident type 2 diabetes.
Among 2nd- and 3rd-generation Filipino American adults, only
66% had no type 2 diabetes diagnosis and in both groups the pro-
portions of prevalent versus incident cases were similar. Parti-
cipants with prevalent (27.2 [SD, 5.2] kg/m2) and incident (27.1
[SD, 4.5] kg/m2) type 2 diabetes had a higher BMI at baseline than
those with no type 2 diabetes (24.8 [SD, 4.1] kg/m2). The preval-
ence of overweight and obesity increased from 1st to the 3rd gen-
eration (36%, 58%, and 68%).

Lifestyle factors by generational status

Substantial differences were found in demographics and lifestyle
factors among participants by generational status (Table 2). Com-
pared with the 1st generation, 2nd- and 3rd-generation Filipino
American adults were less likely to complete 16 or more years of
education and were also 2 to 3 times more likely to be past or cur-
rent smokers, to consume alcohol, and to report 0.5 or more hours
per day of moderate to vigorous physical activity. Compared with
1st-generation Filipino American adults, 2nd- and 3rd-generation
Filipino American adults were 2 to 3 more times likely to be clas-
sified as overweight (PORs of 2.08 and 2.88, respectively) and 5
to 11 times more likely to be classified as obese (PORs of 5.19
and 11.2, respectively). They were also more likely to report high
diet quality as indicated by being in the 3rd HEI-2010 tertile, with
higher scores for whole grains, dairy, total protein foods, fatty acid
ratio, sodium, and refined grains and lower scores on total and
whole fruits as well as empty calories (data not shown). In addi-
tion, the 2nd generation scored higher on greens and beans and the
3rd generation scored lower on seafood and plant protein, while
total vegetable intake was similar for both generations.

Predictors of type 2 diabetes status

After full adjustment, only 2nd-generation Filipino American
adults were more likely to report prevalent type 2 diabetes at co-
hort entry (POR = 1.23; 95% CI, 1.04–1.46) than the 1st genera-
tion; migration status was not significantly related to incident type
2 diabetes (Table 3). Among lifestyle factors, underweight parti-
cipants were less likely to report prevalent (POR = 0.52; 95% CI,
0.29–0.95) and incident type 2 diabetes (OR = 0.39; 95% CI,
0.21–0.74). In contrast, overweight was associated with higher
rates of prevalent (POR = 1.63; 95% CI, 1.42–1.87) and incident
(OR = 2.24; 95% CI, 1.99–2.53) type 2 diabetes as compared with
normal-weight participants. Obese participants were nearly 4 times

as likely to have prevalent (POR = 3.82; 95% CI, 3.18–4.58) and
incident type 2 diabetes (OR = 3.71; 95% CI, 3.13–4.38). Past
smokers reported significantly more and those reporting alcohol
consumption reported significantly less prevalent type 2 diabetes,
and those who had 1 or more drinks per day were also less likely
to be diagnosed with incident type 2 diabetes. Getting less than 7
hours of sleep (POR = 1.17; 95% CI, 1.03–1.33) and more than 8
hours of sleep (POR = 1.29; 95% CI, 1.02–1.64) was significantly
associated with prevalent type 2 diabetes. Participants in HEI-
2010 tertiles 2 (POR = 1.38; 95% CI, 1.20–1.58) and 3 (POR =
1.71; 95% CI, 1.46–2.00) had higher rates of prevalent type 2 dia-
betes than those in tertile 1; odds of incident type 2 diabetes with
respect to HEI-2010 tertile were not significant. For the HEI-2010
components, participants who reported prevalent type 2 diabetes
scored higher on total vegetables, greens and beans, whole fruits,
whole grains, dairy, total protein foods, fatty acid ratio, and empty
calories and lower on sodium. The only component to be associ-
ated with incident type 2 diabetes was a higher fatty acid ratio
score (data not shown).

Discussion
First-generation immigrants were less likely to report type 2 dia-
betes at cohort entry than subsequent generations with self or par-
ents born in the US. Rates of overweight and obesity increased
across generations and were the strongest predictor of type 2 dia-
betes incidence. Participants with prevalent type 2 diabetes had
higher scores for most HEI-2010 components (vegetables, greens
and beans, protein food, fatty acid, whole grains, dairy, and empty
calories) and lower scores for sodium, suggesting that participants
with type 2 diabetes possibly adjusted their dietary intake accord-
ing to recommendations for type 2 diabetes management. The lack
of an association between diet quality and incident type 2 diabetes
contradicts the MEC report of lower type 2 diabetes incidence as-
sociated with high diet quality reported among the entire popula-
tion (29) but may be due to the relatively small number of cases
per group.

The higher rates of type 2 diabetes in the 2nd and 3rd generations
than in the 1st may be due to the healthy immigrant hypothesis
(19), the younger age at cohort entry, or lack of screening and dia-
gnosis among newly arrived immigrants. Results from a longitud-
inal study supporting the healthy immigrant hypothesis found that
Filipino migrants self-reported significantly better health, less de-
pression, larger hip circumference, and lower waist-to-hip ratio
than residents in the Philippines (18). Our results align with the
hypothesis that increasing BMI and other lifestyle behaviors may
be responsible for the rising type 2 diabetes rates and agrees with
findings among women with Filipino ancestry (31), young adults
in the Philippines (32), Japanese migrants to the US (33), and a re-
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view of worldwide migrant populations (34). Once Filipino im-
migrants acculturate to the US, they may start to consume a more
American diet and eat fewer Filipino foods (13), in addition to ad-
opting other disease risk factors of the host country, as is often de-
scribed in migration studies (17,21). Indeed, our results indicate
that 2nd- and 3rd-generation Filipino American adults were more
likely to smoke, consume alcohol, be overweight or obese, and
score lower on fruit intake than 1st-generation individuals who
had left their home country.

Although only 13% of the participants self-reported type 2 dia-
betes at cohort entry, 17% developed type 2 diabetes later in life.
This finding indicates that, despite the ability of 1st-generation im-
migrants to migrate from their home country because they are in
better health, they or their offspring may still develop adverse
health outcomes later in life. We also found that 2nd- and 3rd-
generation immigrants were less likely to have a college educa-
tion than 1st-generation immigrants, even after controlling for oth-
er risk factors. Lower educational attainment contributes to in-
creased risk of chronic diseases, including diabetes, and poorer
health outcomes (35) and may be a factor at the population level in
the development of type 2 diabetes among acculturated US-born
Filipino American adults. The high rates of type 2 diabetes among
Filipino American adults in this subset of the MEC are similar to
those described in previous research, which found that Filipino
American adults had rates second only to those of Native Hawaii-
an adults and Pacific Islander adults in Hawaii (3,5,6,36) and rates
that were higher among Filipino adults in the US than in the Phil-
ippines (9).

Our study has several strengths. We had access to information
about birthplace and ethnicity of parents among a large study
sample of Filipino Americans living in 2 US states. Therefore, it
was possible to compare a substantial number of individuals born
in the US with those born in the Philippines. The long-term
follow-up of more than 20 years, the repeated questionnaires ask-
ing for type 2 diabetes status and medication, and the extensive
and validated diet questionnaire by QFFQ (23) were additional
unique features of the analysis. At the same time, our study also
had limitations. Our data were based on self-reports; however,
high validity with 84% to 97% specificity, 55% to 80% sensitivity,
and more than 92% reliability over time for self-reports of preval-
ent and incident type 2 diabetes have been demonstrated by other
large cohorts (27) and considered sufficiently accurate to allow
use in epidemiologic studies (37). Nevertheless, undiagnosed
cases due to lack of health care access, possibly more common in
the 1st generation, may have been missed. Another limitation was
the lack of glucose or HbA1c measures or medical records avail-
able for this population. Because the QFFQ was not designed for
Filipino individuals, some foods in a typical Filipino diet were not

included and may have led to underreporting of total energy in-
take. This limitation may particularly apply to the 1st and 2nd gen-
eration of Filipino American adults, who are more likely to con-
sume a traditional Filipino diet (23). Not all 1st-generation parti-
cipants may have been fully fluent in English and may have had
difficulties in completing the QFFQ. Alternatively, the sample of
1st-generation Filipino American adults in the MEC may not have
been representative of this group since those without English skills
may not have responded to the survey. Because the physical activ-
ity measure was based on recreational and not occupational activ-
ities, which are often high among recent immigrants, measure-
ment bias may have occurred. Family history of type 2 diabetes
may have influenced the results, but these data were not collected
in the MEC. Finally, 24% of participants in this study reported
mixed ethnicity and may have adopted food preferences and beha-
viors that are different from those of the Filipino community.

In conclusion, our results from a prospective cohort suggest that
descendants of Filipino immigrants to Hawaii and California have
adopted lifestyle factors of the host country, increased their body
weight across generations, and developed higher type 2 diabetes
rates as a result of these changes in risk factor patterns. Although
the prevalence of overweight and obesity increased from the 1st to
the 3rd generation, rates of type 2 diabetes were significantly high-
er only in the 2nd generation compared with the 1st. Therefore,
type 2 diabetes incidence may stabilize in the 3rd generation as a
result of more acculturation, a finding also reported in a Japanese
American cohort (38). Our findings indicate that culturally appro-
priate interventions are needed to reduce lifestyle factors that res-
ult in high rates of type 2 diabetes among Filipino immigrants and
their descendants.
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Tables

Table 1. Characteristics of the Study Population (N = 10,681) at Cohort Entry, Multiethnic Cohort Studya

Characteristic All No Type 2 Diabetes Prevalent Type 2 Diabetes Incident Type 2 Diabetes

Total 10,681 (100) 7,530 (70) 1,350 (13) 1,801 (17)

Area

Hawaii 7,281 (68) 5,061 (67) 947 (70) 1,273 (71)

Los Angeles 3,400 (32) 2,469 (33) 403 (30) 528 (29)

Sex

Male 4,875 (46) 3,412 (45) 677 (50) 786 (43)

Female 5,806 (54) 4,118 (55) 673 (50) 1,015 (57)

Race and ethnicity

Filipino 8,152 (76) 5,857 (78) 1,006 (75) 1,289 (72)

Mixed 2,529 (24) 1,673 (22) 344 (25) 512 (28)

Ethnicity of father

Filipino 10,170 (95) 7,153 (95) 1,299 (96) 1,718 (95)

Other 511 (5) 377 (5) 51 (4) 83 (5)

Ethnicity of mother

Filipino 8,888 (83) 6,357 (84) 1,086 (80) 1,445 (80)

Other 1,793 (17) 1,173 (16) 264 (20) 356 (20)

Migration statusb

1st generation 6,121 (57) 4,510 (60) 673 (50) 938 (52)

2nd generation 1,812 (17) 1,197 (16) 301 (23) 314 (18)

3rd generation 2,659 (25) 1,763 (24) 365 (27) 531 (30)

Birthplace

United States 4,507 (42) 2,983 (40) 672 (50) 852 (47)

Philippines 6,124 (57) 4,513 (60) 673 (50) 938 (52)

Other countryc 50 (1) 34 (<1) 5 (<1) 11 (1)

Birthplace of parents

Both in United States 694 (6) 470 (6) 83 (6) 141 (8)

One in Philippines 2,186 (20) 1,459 (19) 300 (22) 427 (24)

Both in Philippines 7,750 (73) 5,570 (74) 960 (71) 1,220 (67)

Other countryc 51 (1) 31 (1) 7 (1) 13 (1)

Mean (SD) age, y 57.7 (8.3) 57.8 (8.5) 59.7 (7.9) 55.8 (7.3)

Mean (SD) age at type 2 diabetes diagnosis, y NA NA 60.2 (8.0) 67.5 (7.7)

Years of educationb

Abbreviations: BMI, body mass index; HEI, Healthy Eating Index; NA, not applicable.
a Values are expressed as number (%) unless otherwise indicated.
b Missing values: migration status (n = 89), education (n = 108), alcohol intake (n = 23), smoking status (n = 140), sleep duration (n = 294), physical activity (n =
194).
c Other countries include Mexico; Central or South America; Europe; Africa; Cuba or Caribbean Islands; China, Hong Kong, or Taiwan; Japan (includes Okinawa);
Korea.
d The Healthy Eating Index (HEI)-2010 is an indicator of diet quality based on the recommendations of the 2010 Dietary Guidelines for Americans, with higher
scores indicating better adherence.

(continued on next page)
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(continued)

Table 1. Characteristics of the Study Population (N = 10,681) at Cohort Entry, Multiethnic Cohort Studya

Characteristic All No Type 2 Diabetes Prevalent Type 2 Diabetes Incident Type 2 Diabetes

≤12 4,341 (41) 3,020 (40) 625 (46) 696 (39)

13–15 2,645 (25) 1,847 (25) 331 (25) 467 (26)

≥16 3,587 (34) 2,586 (35) 381 (28) 620 (34)

Mean (SD) BMI, kg/m2 25.5 (4.5) 24.8 (4.1) 27.2 (5.2) 27.1 (4.5)

Mean (SD) HEI-2010 scored 63.2 (10.3) 63.0 (10.4) 65.4 (10.1) 62.5 (10.2)

Mean (SD) total energy intake, kcal/d 2,535 (1,289) 2,518 (1,279) 2,525 (1,311) 2,613 (1,310)

Alcohol intakeb, no. of drinks

<1/mo 6,887 (65) 4,713 (63) 990 (73) 1,184 (66)

≥1/mo to <1/d 2,749 (26) 1,996 (27) 276 (20) 477 (26)

≥1/d 1,022 (9) 807 (11) 78 (6) 137 (8)

Smoking statusb

Never 5,320 (50) 3,818 (51) 598 (44) 904 (50)

Past 3,605 (34) 2,430 (32) 568 (42) 607 (34)

Current 1,616 (15) 1,181 (16) 170 (13) 265 (15)

Sleep duration, hb

<7 4,856 (46) 3,356 (45) 643 (48) 860 (48)

7–8 4,870 (46) 3,497 (48) 561 (42) 812 (45)

>8 661 (6) 453 (6) 108 (8) 100 (6)

Moderate to vigorous physical activity, h/db

<0.5 4,560 (43) 3,169 (42) 651 (48) 740 (41)

≥0.5 5,927 (56) 4,222 (56) 668 (50) 1,037 (58)

Abbreviations: BMI, body mass index; HEI, Healthy Eating Index; NA, not applicable.
a Values are expressed as number (%) unless otherwise indicated.
b Missing values: migration status (n = 89), education (n = 108), alcohol intake (n = 23), smoking status (n = 140), sleep duration (n = 294), physical activity (n =
194).
c Other countries include Mexico; Central or South America; Europe; Africa; Cuba or Caribbean Islands; China, Hong Kong, or Taiwan; Japan (includes Okinawa);
Korea.
d The Healthy Eating Index (HEI)-2010 is an indicator of diet quality based on the recommendations of the 2010 Dietary Guidelines for Americans, with higher
scores indicating better adherence.
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Table 2. Risk Factors Associated With Migration Status Among Filipino Americans in the Multiethnic Cohort

Characteristica 2nd vs 1st Generation, POR (95% CI) 3rd vs 1st Generation, POR (95% CI)

Age, y 1.01 (1.00–1.02) 0.91 (0.90–0.92)

Sex

Male 1 [Reference]

Female 1.86 (1.62–2.13) 2.38 (2.09–2.72)

Type 2 diabetes status

No 1 [Reference]

Prevalent 1.25 (1.05–1.48) 1.11 (0.93–1.33)

Incident 1.10 (0.94–1.29) 0.94 (0.81–1.09)

Years of education

<12 1 [Reference]

12–15 0.57 (0.50–0.66) 0.56 (0.49–0.63)

≥16 0.15 (0.13–0.18) 0.16 (0.14–0.18)

Smoking status

Never 1 [Reference]

Past 2.27 (1.97–2.61) 2.47 (2.17–2.83)

Current 2.13 (1.78–2.56) 2.99 (2.53–3.51)

BMI, kg/m2

<18.5 (Underweight) 0.75 (0.48–1.17) 0.86 (0.54–1.37)

18.5 to <25.0 (Normal weight) 1 [Reference]

25.0 to <30.0 (Overweight) 2.08 (1.84–2.37) 2.88 (2.55–3.26)

≥30.0 (Obese) 5.19 (4.25–6.34) 11.2 (9.33–13.5)

Moderate to vigorous physical activity, h/d

<0.5 1 [Reference]

≥0.5 1.39 (1.23–1.56) 1.89 (1.68–2.12)

Sleep duration, h

<7 1.04 (0.93–1.18) 0.88 (0.78–0.99)

7–8 1 [Reference]

>8 0.90 (0.70–1.16) 1.36 (1.09–1.70)

Alcohol intake, no. of drinks

<1/mo 1 [Reference]

≥1/mo to <1/d 1.03 (0.90–1.19) 1.29 (1.13–1.48)

≥1/d 1.64 (1.34–2.01) 2.05 (1.69–2.48)

HEI-2010 tertileb

1 1 [Reference]

2 1.19 (1.04–1.36) 1.07 (0.94–1.21)

3 2.21 (1.89–2.57) 2.27 (1.95–2.63)

Abbreviations: BMI, body mass index; HEI, Healthy Eating Index; POR, prevalence odds ratio.
a Values obtained through polytomous logistic regression with adjustment for all variables shown in the table.
b The Healthy Eating Index (HEI)-2010 is an indicator of diet quality based on the recommendations of the 2010 Dietary Guidelines for Americans, with higher
scores/tertiles indicating better adherence.
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Table 3. Risk Factors of Diabetes Status Among Filipino Americans (N = 10,681) in the Multiethnic Cohort

Characteristica Prevalent Type 2 Diabetes vs None, POR (95% CI) Incident Type 2 Diabetes vs None, OR (95% CI)

Age, y 1.03 (1.02–1.03) 0.98 (0.97–0.98)

Sex

Male 1 [Reference]

Female 0.72 (0.63–0.83) 1.08 (0.95–1.22)

Migration status

1st Generation 1 [Reference]

2nd Generation 1.23 (1.04–1.46) 1.10 (0.94–1.29)

3rd Generation 1.14 (0.96–1.36) 0.94 (0.81–1.08)

Years of education

<12 1 [Reference]

12–15 1.02 (0.87–1.19) 1.05 (0.91–1.20)

≥16 0.95 (0.81–1.12) 1.11 (0.97–1.27)

Smoking status

Never 1 [Reference]

Past 1.34 (1.16–1.55) 1.04 (0.91–1.19)

Current 1.16 (0.95–1.42) 0.97 (0.82–1.14)

BMI, kg/m2

<18.5 (Underweight) 0.52 (0.29–0.95) 0.39 (0.21–0.74)

18.5 to <25.0 (Normal weight) 1 [Reference]

25.0 to <30.0 (Overweight) 1.63 (1.42–1.87) 2.24 (1.99–2.53)

≥30.0 (Obese) 3.82 (3.18–4.58) 3.71 (3.13–4.38)

Moderate to vigorous physical activity, h/d

<0.5 1 [Reference]

≥0.5 0.77 (0.68–0.88) 0.99 (0.89–1.11)

Sleep duration, h

<7 1.17 (1.03–1.33) 1.07 (0.96–1.20)

7–8 1 [Reference]

>8 1.29 (1.02–1.64) 0.88 (0.69–1.11)

Alcohol intake, no. of drinks

<1/mo 1 [Reference]

1/mo to <1/d 0.60 (0.51–0.70) 0.90 (0.79–1.02)

≥1/d 0.41 (0.32–0.53) 0.68 (0.55–0.84)

HEI-2010 tertileb

1 1 [Reference]

2 1.38 (1.20–1.58) 0.94 (0.83–1.06)

3 1.71 (1.46–2.00) 0.86 (0.74–1.01)

Abbreviations: BMI, body mass index; HEI, Healthy Eating Index; POR, prevalence odds ratio.
a Values obtained through polytomous logistic regression with adjustment for all variables.
b The Healthy Eating Index (HEI)-2010 is an indicator of diet quality based on the recommendations of the 2010 Dietary Guidelines for Americans, with higher
scores/tertiles indicating better adherence.
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