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Abstract

Aim Asian Americans have high levels of undiagnosed diabetes, but little is known about what influences diabetes screening in
this group. We determined which sociodemographic, socioeconomic, and clinical factors were associated with diabetes screening
in the American Diabetes Association’s (ADA) recommended screening groups for Asian Americans.

Subjects and methods We included Asian Americans from the 2015 and 2017 Behavioral Risk Factor Surveillance System who
fit the ADA’s diabetes screening guidelines and responded to a diabetes screening question. Logistic regression models were
created to examine associations between sociodemographic, socioeconomic, and clinical factors and diabetes screening in Asian
Americans.

Results Being a college graduate and having high blood pressure were associated with higher levels of diabetes screening for the
two screening groups. A trend of decreased diabetes screening with less educational attainment was observed in both screening
groups.

Conclusion Diabetes screening in Asian Americans is influenced by socioeconomic and clinical factors. Additional work is
needed to identify other Asian American-specific cultural factors that may have an impact on the decision to seek diabetes

screening.

Keywords Diabetes screening - Asian Americans - Logistic regression - Epidemiology - Prevention

Introduction

A disproportionate 1 in 2 Asian Americans are living with
undiagnosed type II diabetes compared to 1 in 4 people from
the general population (Centers for Disease Control and
Prevention, CDC 2016¢). According to the American
Diabetes Association (ADA), diabetes screening is recom-
mended for all asymptomatic adults < 45 years old who are
overweight (25 kg/m* < body mass index (BMI) < 29.9 kg/
m?) or obese (BMI > 30 kg/m?) with one or more diabetes risk
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factors (African American, Latino, Native American, Asian
American, Pacific Islander ethnicity; hypertension; hypercho-
lesteremia, etc.), as well as all adults > 45 years old regardless
of BMI (ADA 2019; National Heart, Lung, and Blood
Institute 2019; National Institute of Diabetes and Digestive
and Kidney Diseases, NIDDK 2018; US Preventive Services
Task Force 2015). However, diabetes often goes undetected in
Asian Americans because it can develop at a younger age and
a lower BMI than typically observed (Becerra and Becerra
2015; CDC 2016c¢). In addition, the excess weight that is often
characteristic of diabetes onset is typically absent in Asian
Americans with undiagnosed diabetes (CDC 2016¢). As
young Asian Americans of normal weight have a higher pro-
pensity to have undiagnosed diabetes than similar individuals
from other racial/ethnic groups, the ADA recommends that all
Asian American adults > 45 years old with a BMI > 23 kg/m*
undergo diabetes screening (ADA 2014; Araneta et al. 2015).

Despite increasing recognition of the need for routine dia-
betes screening in Asian Americans, little is known about the
factors that influence diabetes screening in this group (Hsu
et al. 2015; Tung et al. 2017). Existing work on diabetes

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s10389-020-01267-2&domain=pdf
mailto:phoebe.tran@yale.edu

1456

J Public Health (Berl.): From Theory to Practice (2021) 29:1455-1462

screening in Asian Americans has mainly focused on the dis-
parities in screening between this group compared to other
racial/ethnic groups (Tung et al. 2017). As a result, there is a
need for a contemporary US study that considers the influence
that sociodemographic, socioeconomic, and clinical factors
have on diabetes screening in Asian Americans.

In this study, we examined the influence of
sociodemographic, socioeconomic, and clinical factors on di-
abetes screening in the ADA recommended screening groups
for Asian Americans (ADA 2014). Through the use of regres-
sion models, we simultaneously determined the independent
role of these factors on diabetes screening while adjusting for
them. This study’s results allowed for the identification of
sociodemographic, socioeconomic, and clinical characteris-
tics that influence diabetes screening in Asian American rec-
ommended screening groups and whether these factors differ
between the two screening groups.

Methods
Study sample

We utilized two of the CDC’s nationally representative
Behavioral Risk Factor Surveillance System (BRFSS) sur-
veys, 2015 and 2017, for our study (CDC 2012, 2014a, b,
2016ab, 2018b). The BRFSS survey is administered via land-
line or cell phone and collects information on the health be-
haviors and chronic conditions of residents in all 50 states and
the District of Columbia (CDC 2012, 2014a, b, 20164, b,
2018b). Commercially available phone lists from Genesys,
Inc. are used to contact potential BRFSS survey participants
(Judd et al. 2013). The BRFSS performs oversampling and
raking adjustments to ensure representativeness of some mi-
nority groups which are less likely to have access to tele-
phones and cell phones (CDC 2018a; Judd et al. 2013).

We combined the 2015 and 2017 BRFSS to maximize the
study’s sample and increase the power of our analyses.
BRFSS surveys from 2014 and earlier were not included since
the ADA recommendations for diabetes screening in Asian
Americans were not released until December 23rd, 2014
(ADA 2014). The 2016 BRFSS survey was not included since
it did not contain information on blood pressure, an important
clinical factor of diabetes (CDC 2017a). The BRFSS datasets
are publicly available for download at the CDC’s website
(https://www.cdc.gov/brfss/annual _data/annual data.htm)
(CDC 2014b).

The study was comprised of Asian Americans who fell
within the ADA’s guidelines for diabetes screening in Asian
Americans (ADA 2014). This consisted of two groups: (1)
Asian Americans < 45 years old with a BMI > 23 kg/m? and
(2) Asian Americans > 45 years old (Tung et al. 2017). For
Asian Americans < 45 years old with a BMI > 23 kg/m?, we
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considered Asian American ethnicity as the additional diabe-
tes risk factor (ADA 2014). Eligible study participants also
needed to respond either “Yes” or “No” to “Have you had a
test for high blood sugar or diabetes within the past three
years?” (Section 1.1 in the 2015 and 2017 BRFSS) (CDC
2016a, 2018b). People whose answer was either “Don’t
know/Not Sure”, “Refused”, or “Missing” to the question
were excluded from the study (CDC 2016a).

Covariates

Information on sociodemographic, socioeconomic, and clini-
cal factors were also obtained from the 2015 and 2017 BRFSS
surveys (CDC 2016a, 2018b). All these factors were categor-
ical and included age, sex, household income, education,
healthcare coverage, access to a personal doctor, BMI, blood
pressure, and cholesterol levels (CDC 2016a, 2018b). For
BMI, we have chosen to use the World Health
Organization’s (WHO) cutoff points for underweight
(BMI < 18.50 kg/m?), normal weight (18.50 kg/
m? < BMI < 23.00 kg/m?), overweight (23.00 kg/
m” < BMI < 27.50 kg/m?), and obesity (BMI > 27.50 kg/
m?) in Asian Americans instead of the BMI cutoff points
typically used for the general population (Stegenga et al.
2014). These particular factors were chosen because they have
been shown to be associated with diabetes in the literature or
are associated with screening (Fletcher et al. 2002; NIDDK
2016; Oberoi et al. 2016). Not only does including these fac-
tors in the analysis allow us to examine their influence on
diabetes screening in Asian Americans, but it also allows us
to adjust for them and control, to a large extent, any confound-
ing that could bias the study results (McNamee 2005).

Statistical models

We conducted bivariate analyses using Chi-squared tests to
determine if there were any differences between Asian
Americans that had diabetes screening in the past three years
and those that did not. Separate logistic regression models
were created for each of the two recommended diabetes
screening groups for Asian Americans (ADA 2014). The lo-
gistic model for Asian Americans < 45 years old with a
BMI > 23 kg/m2 included sex, household income, education,
healthcare coverage, access to a personal doctor, blood pres-
sure, and cholesterol levels as covariates, while the logistic
model for Asian Americans > 45 years old included sex,
household income, education, healthcare coverage, access to
a personal doctor, BMI, blood pressure, and cholesterol levels.
Neither model adjusted for age since the two ADA recom-
mended testing groups for Asian Americans essentially re-
stricted study participants by age (Jager et al. 2008;
Pourhoseingholi et al. 2012). In addition, we did not include
BMI in the logistic model for Asian Americans < 45 years old
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with a BMI > 23 kg/m? since people in this group were re-
stricted by the BMI cutoff (Jager et al. 2008; Pourhoseingholi
et al. 2012). Survey weights were used in the logistic models
to account for the complex survey design and unequal
weighting of BRFSS data (CDC 2018a). For covariates that
had > 10% of their values missing, we created an indicator
variable for the “missing” category and included this indicator
variable in the two logistic models. All analyses were conduct-
ed in Stata 15 (StataCorp 2017).

Results

Our study was comprised of 6734 Asian American BRFSS
respondents who fell into one of the two risk groups recom-
mended for screening by the ADA (Table 1). Of the ,734
individuals in the study, 3313 had received diabetes screening
in the past three years (49.2%), while 3421 had not (50.8%).
Study participants were divided roughly evenly by age and
gender, primarily made $50,000 or more a year (45.4%), and
were mostly college-educated (56.9%). In terms of access to
medical care, nearly all of the respondents had healthcare cov-
erage (89.5%) and a majority had one healthcare provider
(65.6%). Combined, overweight and obese respondents made
up almost 60% of the study sample, and although the majority
of respondents reported having high blood pressure (77.0%),
over half of respondents noted that they did not have high
cholesterol (62.3%).

In Table 2, we report odds ratios (ORs) for the two risk
groups, Asian Americans who are < 45 years old with a
BMI > 23 kg/m* and Asian Americans > 45 years old. A
combined 3041 Asian Americans were < 45 years old with a
BMI > 23 kg/m? in the 2015 and 2017 BRFSS surveys. In this
young and overweight/obese Asian American risk group, col-
lege graduates had higher odds of diabetes screening com-
pared to high school graduates (OR: 1.63), those with
healthcare coverage were more likely to have had diabetes
screening compared to those without healthcare coverage
(OR: 1.63), those with one healthcare provider had higher
odds of diabetes screening compared to those with no provider
(OR: 1.72), and those who reported having high blood pres-
sure had higher odds of diabetes screening compared to those
without high blood pressure (OR: 2.06). Except for healthcare
coverage, all of these associations were statistically signifi-
cant, with p-values < 0.05. We also observed a pattern of
decreased diabetes screening with lower levels of education
among Asian Americans < 45 years old with a BMI > 23 kg/
m? in the study.

The second ADA recommended screening group, Asian
Americans > 45 years old, contained 3290 individuals. In
contrast to the first ADA recommended screening group for
Asian Americans, all other income levels had higher odds of
diabetes screening compared to those earning < $15,000,

college graduates (OR: 2.13), those with some college or tech-
nical school education (OR: 1.79) had higher odds of diabetes
screening compared to high school graduates, and those with
high blood pressure had higher odds of diabetes screening
compared to those without high blood pressure (OR: 2.18).
All of these associations were significant, with p-values < 0.05.
BMI, which was included as a covariate in modeling this
group, was not found to be significantly associated with dia-
betes screening. In Asian Americans > 45 years old, lower
education attainment corresponded with decreased diabetes
screening.

Discussion

Using national BRFSS data from 2015 and 2017, we exam-
ined which sociodemographic, socioeconomic, and clinical
factors were associated with diabetes screening in the ADA
recommended screening groups for Asian Americans.
Although the relationships between certain factors and diabe-
tes screening differed for the two screening groups, being a
college graduate and having high blood pressure was associ-
ated with higher levels of diabetes screening for both Asian
Americans < 45 years old with a BMI > 23 kg/m” and Asian
Americans > 45 years old. We also found a trend of decreased
diabetes screening with decreasing education for both Asian
American screening groups.

Previous work on diabetes screening in Asian Americans
has primarily concentrated on noting the low levels of diabetes
screening in this group compared to other racial groups, rather
than which factors influence diabetes screening in Asian
Americans (Tung et al. 2017). In a study looking at diabetes
screening among Whites, Blacks, Hispanics, Asians, and
American Indians/Alaska Natives that were either < 45 years
old with BMI > 25kg/m? or > 45 years old using BRFSS data,
researchers found that not only were Asians the least likely to
undergo diabetes screening of all races, but that they had a
34% lower odds of diabetes screening compared to Whites
(Tung et al. 2017). Our study highlights factors such as edu-
cation and hypertension that may shape these diabetes screen-
ing disparities among Asian Americans. Studies have shown
that those with less educational attainment have limited health
literacy, decreased desire to seek out preventative medical
care, and unhealthier lifestyle behaviors (Faught et al. 2017,
Jansen et al. 2018; Lachman and Weaver 1998; van der Heide
et al. 2013; Zimmerman et al. 2015). Both Asian Americans
without hypertension fitting the ADA recommended guide-
lines for diabetes screening and their physicians may not feel
that these patients are at increased risk for diabetes and, thus,
may not request diabetes screening (Hsu et al. 2015). It is of
note that Asian Americas have low screening for other dis-
eases, such as breast, colorectal, and cervical cancer, even
after adjusting for sociodemographic and socioeconomic
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Table 1 Sociodemographic, clinical, and health factors among eligible
study participants in the 2015 and 2017 Behavioral Risk Factor
Surveillance System (BRFSS) surveys (n = 6734)

Covariates Had a test for high blood sugar or diabetes in the past three years?
No. %
Age groups
Age < 45 years 3444 51.1
Age > 45 years 3290 489
Sex
Male 3302 49.0
Female 3430 50.9
Refused to answer 2 0.03
Household income
Less than $15,000 435 6.5
$15,000 to < $25,000 819 12.2
$25,000 to < $35,000 599 8.9
$35,000 to < $50,000 697 10.4
$50,000 or more 3058 45.4
Don’t know/not sure/missing 1126 16.7
Education
Did not complete high school 199 3.0
High school graduate 1210 18.0
Some college or technical school 1457 21.6
College graduate 3834 56.9
Don’t know/not sure/missing 34 0.5

Healthcare coverage

Yes 6029 89.5
No 671 10.0
Don’t know/not sure/missing 34 0.5

Have personal doctor or healthcare provider

Yes, only one 4417 65.6
More than one 697 10.4
No 1567 233
Don’t know/not sure/missing 53 0.8
Body mass index (BMI, kg/m?)
Underweight (BMI < 18.50) 251 3.7
Normal weight (18.50 < BMI < 23.00) 1903 28.3
Overweight (23.00 < BMI < 27.50) 2602 38.6
Obese (BMI > 27.50) 1337 19.9
Don’t know/not sure/missing 641 9.5
High blood pressure
Yes 5188 77.0
No 1527 22.7
Don’t know/not sure/missing 19 0.3

High cholesterol

Yes 1593 23.7
No 4192 62.3
Don’t know/not sure/missing 949 14.1
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Table 2  Analyses of diabetes screening by recommended screening groups in Asian Americans
Parameters Had a test for high blood sugar or diabetes in the past three years?
Age < 45 years and BMI > 23 (n = 3041) Age > 45 years (n = 3290)
Odds ratio (95% CI) p-Value Odds ratio (95% CI) p-Value

Sex (ref: female)

Male 1.02 (0.77, 1.34) 0.902 0.81 (0.56, 1.16) 0.241
Household income (ref: less than $15,000)

$15,000 to < $25,000 0.98 (0.47, 2.04) 0.947 2.21(1.05, 4.67) 0.038

$25,000 to < $35,000 0.80 (0.38, 1.70) 0.567 3.29(1.51,7.15) 0.003

$35,000 to < $50,000 0.71 (0.34, 1.48) 0.358 2.75 (1.25, 6.03) 0.012

$50,000 or more 1.09 (0.56, 2.10) 0.804 3.53(1.86, 6.71) 0.000
Education (ref: high school graduate)

Did not complete high school 1.08 (0.38, 3.08) 0.891 1.15 (047, 2.8) 0.756

Some college or technical school 1.07 (0.66, 1.72) 0.794 1.79 (1.06, 3.01) 0.029

College graduate 1.63 (1.07,2.49) 0.022 2.13(1.26, 3.59) 0.004
Healthcare coverage (ref: no)

Yes 1.63 (0.99, 2.68) 0.057 1.94 (0.87, 4.3) 0.103
Personal doctor/healthcare provider (ref: no)

Yes, only one 1.72 (1.27,2.34) 0.001 1.3 (0.67,2.52) 0.439

More than one 1.47 (0.82, 2.63) 0.198 1.07 (0.51, 2.26) 0.85
BMI (ref: normal weight (18.50 < BMI < 23.00)

Underweight (BMI < 18.50) - - 1.08 (0.31, 3.71) 0.906

Overweight (23.00 < BMI < 27.50) - - 1.03 (0.68, 1.57) 0.883

Obese (BMI > 27.50) - - 1.14 (0.68, 1.92) 0.619
High blood pressure (ref: no)

Yes 2.06 (1.24,3.42) 0.005 2.18 (1.5,3.19) < 0.0001
High cholesterol (ref: no)

Yes 0.93 (0.63, 1.37) 0.702 0.77 (0.55, 1.09) 0.146

factors compared to other racial/ethnic groups
(Pourhoseingholi et al. 2012; Tung et al. 2017; Wang et al.
2008). These findings may reflect the need to consider Asian
American cultural beliefs and attitudes towards medical care
in future studies on diabetes screening in this group (Jin et al.
2002; Juckett 2005; Kim and Zane 2016; Kim and Keefe
2010; Tung et al. 2017).

This study has several limitations that need to be consid-
ered. As the BRFSS is a self-reported survey, some misclas-
sification of survey measures may occur and it is difficult to
assess the true accuracy of the entire self-reported BRFSS
dataset (CDC 2012, 2014b, 2016b). However, there have
been studies to evaluate the accuracy of BRFSS datasets.
For instance, a study comparing Massachusetts electronic
health records (EHR) to Massachusetts BRFSS responses
found that the prevalence of obesity (EHR: 22.8%, BRFSS:
23.8%), along with other medical conditions like hyperten-
sion and diabetes, were very similar between the two data
sources (Klompas et al. 2017). In addition, a BRFSS

validation study that examined the correlation between
self-reported BMI with in-clinic BMI measurements found
a correlation of R? = 0.89 for men and a correlation of
R?=0.92 for women (Andresen et al. 2003). In that context,
we believe that any issues surrounding the accuracy of self-
report would be minor if not negligible. Minor loss of accu-
racy due to self-report will likely result in minimal, if any,
non-differential misclassification bias (Schneider et al.
2012). Although we adjusted for multiple
sociodemographic, socioeconomic, and clinical factors,
some residual and unmeasured confounding may remain
(Fewell et al. 2007). However, we adjusted for many of the
covariates included in other studies on diabetes and diabetes
screening in our analyses (Agardh et al. 2011; Arnetz et al.
2014; Casagrande and Cowie 2012; CDC 2017b; Cheung
and Li 2012; Conway et al. 2018; Ganz et al. 2014; Harris
and Eastman 2000; Kautzky-Willeretal. 2016; Narayan etal.
2007; Raparelli et al. 2017; Steele et al. 2017; Tung et al.
2017; Zhang et al. 2012).
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The limitations of our study are countered by several of its
strengths. This is the first study on diabetes screening in Asian
Americans to use the 2014 ADA recommended screening
guidelines for this racial/ethnic group. Although using the
BRFSS causes reliance on self-reported data, it allowed our
study to have a national sample size > 6000 respondents that
accurately represents the distribution of Asian Americans in
the USA. Additionally, we used 2017 BRFSS data, the most
recent survey with information on US diabetes screening.
Relative to other studies on US diabetes screening in Asian
Americans, this study was based off of more contemporary
data (Tung et al. 2017). Given that this study’s data were as
contemporary as possible, our findings accurately portray the
current landscape of diabetes screening in Asian Americans.

Conclusions

Our study sought to determine which sociodemographic, so-
cioeconomic, and clinical factors were associated with diabe-
tes screening in the American Diabetes Association’s (ADA)
recommended screening groups for Asian Americans and
whether these associations differed between the two groups.
The study’s results indicated that, despite differences in which
factors influenced diabetes screening in the two groups, there
was a pattern of decreased diabetes screening with lower ed-
ucation and those without hypertension. We shed some light
on what factors impact diabetes screening in Asian Americans
and highlight the importance of considering cultural factors in
future efforts to increase diabetes screening in this racial
group. The study’s findings demonstrate that further work is
warranted to determine additional factors that play a role in
diabetes screening in Asian Americans in order to develop
culturally sensitive initiatives that will increase the number
of undiagnosed diabetes cases that can be detected early and,
ultimately, reduce future diabetes morbidity and mortality in
this group.
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