
RACIAL DISPARITIES IN BEHAVIOR RISK FACTORS AND DIABETES PREVENTIVE HEALTH

CARE AMONG ASIAN/PACIFIC ISLANDERS WITH TYPE 2 DIABETES

Jianfei Guo, MD; Xia Cui, MD; Fengxia Yan, MD, MSObjective: To estimate behavior risk factors and

diabetes preventive health care among Asian/

Pacific Islanders (API) diagnosed with type 2

diabetes.

Design: Population-based telephone survey.

Participants: APIs and non-Hispanic Whites

(NHW) surveyed in the 2009 Behavioral Risk

Factor Surveillance System (BRFSS) data.

Main Outcome Measures: Diabetes preventive

health care (taking insulin, taking educational

classes, receiving flu shot and pneumococcal

vaccine, blood sugar check, cholesterol check,

HbA1C check, and eye and foot examination),

behavior risk factors (fruit and vegetable consump-

tion, physical exercise, smoking and binge drinking).

Results: By constructing the logistic regression

model, odds ratios (OR) were calculated to

compare the risk factors and preventive care

between NHW and API groups. Compared with

NHW, the APIs were significantly less likely to

check their blood sugar at least once a day (OR

5.59, 95% CI5.393–.886), got flu shots (OR

5.597, 95% CI5.394–.903) and have had

pneumococcal vaccines (OR5.455, 95%

CI5.296–.7). The results also showed that APIs

eat more fruits, are more likely to be physically

active, and are less likely to participate in binge

drinking and smoking. There are no differences

between these two groups for diabetes education,

having seen professionals for diabetes within past

year, having cholesterol or HbA1C checked in past

year, and having an eye or foot exam in past year.

Conclusions: Our results can inform the best

intervention strategies to deliver diabetes pre-

ventive health care services for the APIs with type

2 diabetes and to help NHWs reduce risk factors

for diabetes. (Ethn Dis. 2015;25[2]:220–225)
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INTRODUCTION

In 2006, diabetes mellitus was

estimated to be the sixth leading cause

of death in the United States.1 It is the

leading cause of non-traumatic lower

limb amputation, blindness and kidney

failure.2 Several risk factors can increase

the risk of diabetes and its complica-

tions, such as obesity, physical inactiv-

ity, poor eating habits, tobacco smoking

and binge drinking. The findings from

the Centers for Disease Control and

Prevention, based on 2001–2003

BRFSS data, indicate a slightly lower

percentage of recommended moderate-

intensity physical activity and vigorous

physical activity in Asians/Pacific Islan-

ders (APIs) compared with non-His-

panic Whites (NHW).3 Very few stud-

ies have examined physical activity

levels, as well as other risk factors for

type 2 diabetes among APIs. Effective

diabetes management, including self-

care, keeping diabetes care appoint-

ments and getting vaccinated against

influenza and pneumonia, is important

for reducing diabetes-related morbidity

and mortality. Much evidence indicates

that diabetes can be better controlled by

lifestyle modification.4,5 Differences in

diabetes self-management among racial

and ethnic groups have been linked to

socioeconomic status, disease awareness

and knowledge, and access to health

care – all of which may influence

disparities in diabetes outcomes among

these groups.6–12 In the United States,

Asian American populations have grown

rapidly, from 11.9 million (4.2%) in

2000 to 17.3 million (5.6%) in

2010.13,14 According to the US Census

Bureau, the number of Asian Americans

will increase to more than 40.6 million

(9.2%) by 2050. While the prevalence

of diabetes is less among Asian groups

compared with Africa Americans,

American Indians and Hispanics,

a greater increase in risk for type 2

diabetes has been observed in Asian

Americans compared with NHWs.15

From the National Diabetes Statistics

Report data released in June 2014, the

diabetes prevalence among Asian Amer-

icans is 1.4% higher than in NHWs.16

Because there is little information about

the diabetes management and behavior

risk factors for this population, our

study examined data collected through

a nationwide telephone survey to de-

termine the use of diabetes preventive

health care and the prevalence behavior

risk factors for diabetes among APIs

compared with NHWs.

METHODS

Study Population and Data
The Behavior Risk Factor Surveil-

lance System (BRFSS) is a state-based

system that is used to gather informa-

tion through telephone surveys con-

ducted by the health departments of all

50 states, the District of Columbia,

Guam, Puerto Rico, and the US Virgin

Islands, with help from Centers for

Disease Control and Prevention
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Our study examined data

collected through

a nationwide telephone survey

to determine the use of

diabetes preventive health care

and the prevalence behavior

risk factors for diabetes among

APIs compared with NHWs.
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(CDC). The BRFSS objective is to

collect uniform, state-specific data on

preventive health practices and risk

behaviors that are linked to chronic

diseases, injuries, and preventable in-

fectious diseases that affect the adult

population.17 BRFSS data were consis-

tently used to provide valid and reliable

estimates compared with other national

household survey.18,19 Of the total

432,607 survey participants aged

$18 years in the 2009 BRFSS survey,

52,386 (12.1%) were diagnosed with

diabetes. The analyses in our study were

based on a subgroup of NHWs and

APIs with type 2 diabetes; we used only

respondent records that were complete

and did not have any missing values for

the variables studied.

Definitions
Diabetes status was determined us-

ing responses to the question, ‘‘Have

you ever been told by a doctor that you

have diabetes?’’ BRFSS participants

were considered to have diabetes if they

reported having been told by a doctor

that they had the disease. Study partic-

ipants were considered to have type 2

diabetes if, at diagnosis, they were aged

$30 years or were aged ,30 years and

did not use insulin.20,21

Race and ethnicity status were based

on self-report. Ethnicity was coded as

Hispanic or non-Hispanic. Non-His-

panic participants were assigned one of

the following racial categories: White,

African American/Black, Asian, Native

Hawaiian/Pacific Islander, American

Indian/Native Alaskan (Native Ameri-

can), other, or mixed race. In our study,

we included NHW and Asian, and

included Native Hawaiian/Pacific Is-

lander in the Asian group. Most of the

census data and some of the national

survey data use API as a unit to measure

Native Hawaiian/Pacific Islander and

Asian.22 For the purpose of this article,

we use the term API to indicate Asian/

Pacific Islander/Native Hawaiian.

Diabetes preventive health care vari-

ables included: checked blood sugar at

least once/day; had A1C test within past

year; had blood cholesterol check within

past year; had eye, foot exam in past

year; had flu shot in past year; had

Pneumococcal shot (ever); took educa-

tional class to manage diabetes; and

insulin use. All these variables were

defined into dichotomous variables.

Behavior risk factors included:

smoking; binge drinking; fruit and

vegetable consumption; physical activity;

and body mass index (BMI). Respon-

dents were considered to be smokers if

they reported smoking at least 100

cigarettes in their lifetime and were

currently smokers or they reported

being a former smoker. Those who

never smoked were considered to be

nonsmokers. Participants were consid-

ered to be physically inactive if they had

not participated in any leisure time

physical activity or exercise during the

previous 30 days.23 Binge drinking was

defined as the consumption of $5

drinks on at least one occasion in the

past month. Fruit and vegetable con-

sumption of ,5 times per day was

considered inadequate consumption.24

Obesity was measured using BMI value.

Different cut-off values were used for

NHWs and APIs. BMI $30.0 was

considered obese for NHWs, while

BMI $27.5 is considered obese for

APIs, as recommended by World

Health Organization.25,26

Statistics
Descriptive analysis for socioeco-

nomic characteristics (age, duration of

disease, sex, marital status, education

level, income level, health care access

and inability to see doctor because of

cost) were determined for APIs and

NHWs. The mean, with standard de-

viation, was reported for continuous

variables and percentages, with 95% CI,

were reported for categorical variables.

Individual diabetes preventive health

care and behavior risk factors were

compared for the two defined race

groups using analysis of variance or

Rao-Scott chi-square test. Logistic

regression analyses for complex sample

surveys were performed to calculate

adjusted odds ratios (OR) and 95%

CI. For each indicator of diabetes

preventive care and behavior risk fac-

tors, a logistic model was formulated in

which the logarithm of the odds that

a participant answered ‘‘yes’’ to an

indicator of preventive care and behav-

ior risk factor (eg, Have you had a flu

shot in the past year?) was analyzed as

the dependent variable in a logistic

regression model that included race as

independent variable. To obtain the

adjusted odds ratio of answering ‘‘yes’’

if the participant was API relative to

a participant who was NHW, covariates

including age, sex, diabetes duration,

education, income, employment status,

marriage status and can’t see doctor

because of medical cost were used. The

SAS complex survey procedures were

used to consider several survey study

design factors, such as strata, primary

sample units, and sampling weights.

Statistical significance was determined

to be P#.05. No multiple comparison

correction was applied. All the analyses

were conducted using SAS (version 9.2).

RESULTS

Selected characteristics and risk fac-

tors of the 22,747 study participants,

with type 2 diabetes (378 APIs and

22,369 NHWs) are shown in Table 1.

The APIs (mean age552.5) were youn-

ger than NHWs (mean age 5 62.2)

(P,.0001) and duration of diabetes was

one and a half years less (P5.0464) than

NHWs. Almost 81% of APIs graduated

from college compared with nearly 53%

NHWs. More than 65% of APIs were

employed compared with only 40% of

NHWs and nearly 60% of APIs had

income levels $$50,000 compared to

36% of the NHWs. No difference in

having health insurance was observed.

More than 85% of NHWs and 90%

APIs saw a health care professional for

diabetes in past year and there were no
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significant differences (P5.3468). More

than 20% APIs, compared with 12%

NHWs, could not see a doctor because of

cost (P5.0298).

The frequency of diabetes preventive

care among study participants are

shown in Table 2. In both groups,

attending a diabetes education class

was similar (.50%). Compared with

NHWs, fewer APIs checked their blood

glucose levels at least once a day (59.6%

vs 40.2%, respectively, OR5.59,

95%CI5.393–.886). Similar discrepan-

cies between these two groups were

observed for cholesterol and HbA1C

check as well as feet and eye exams.

More than 20% NHWs were taking

insulin while only 15% of APIs did

(OR5.607, 95%CI5.37–.994).

After controlling for socioeconomic

variables, the results indicated the APIs

were still less likely to check blood sugar

at least once day (OR5.611, 95%

CI5.39–.959). Before controlling the

Table 1. Selected characteristics and other risk factors in Asian Pacific Islanders (API) and non-Hispanic White (NHW) adults
with type 2 diabetes, Behavior Risk Factor Surveillance System, 2009a

NHW, n= 22,369 API, n=378 P

Age, mean years 62.2 (61.8–62.6) 52.5 (50–55) ,.0001b

Duration of disease, mean years 9.8 (9.6–10) 8.3 (7–9.6) .0464
Male, % 52.2 (51–53.3) 62 (52.5–71.5) .0502
Education, % ,.0001b

#High school 11.6 (11–12.3) 5.3 (1.4–9.1)
High school graduate 35.9 (34.8–36.9) 13.8 (8–19.7)
Some college or college graduate 52.5 (51.4–53.6) 80.9 (74.1–87.7)

Marital status, % ,.0001b

Married 64.1 (63.1–65.1) 84.6 (78.7–90.5)
Never married 8.1 (7.4–8.8) 6.2 (1.5–10.9)
Previously married 27.8 (26.9–28.7) 9.2 (5.1–13.4)

Employed, % 40.4 (39.3–41.5) 65.4 (56.1–74.8) ,.0001b

Household income, % ,.0001b

,20000 20.4 (19.5–21.3) 12.7 (6.6–18.8)
20000–50000 43.8 (42.6–45) 27.9 (18.7–37.2)
$50000 35.8 (34.6–37) 59.4 (49.1–69.7)

Health plan, % yes 92.8 (92.1–93.5) 91.7 (86.7–96.6) .6372
Have seen health care professional for diabetes in past year, % 87 (86.2–87.8) 90 (84.5–95.4) .3468
Body mass index, % ,.0001b

Normal 13.6 (12.9–14.3) 41.9 (31.8–52.1)
Overweight 32.2 (31.2–33.3) 35.6 (26.3–45.0)
Obese 54.1 (53–55.3) 22.4 (14.3–30.5)

Can’t see doctor because of medical cost, % 12.0 (11.2–12.9) 20.1 (11.2–29.0) .0298b

a Data are mean (CI) or % (CI).
b P,.05.

Table 2. Frequency of diabetes preventive care in different type of races/ethnicities with type 2 diabetes

% NHW (95% CI) % API (95% CI)
Unadjusted Oddsa

Ratio (95% CI)
Adjusted Odds Ratioa

(95%CI)b

Insulin, yes 22.6 (21.7–23.5) 15 (8.8–21.3) .607 (.370–.994)c .731 (.441–1.210)
Diabetes education 54.7 (53.6–55.8) 52.5 (42.5–62.6) .917 (.611–1.375) .862 (.563–1.320)
Had flu shot in past year 64.7 (63.6–65.8) 52.2 (41.9–62.5) .597 (.394–.903)c .774 (.488–1.227)
Ever had pneumococcal vaccine 59.6 (58.4–60.7) 40.2 (29.9–50.4) .455 (.296–.700)c .564 (.326–.978)c

Check blood sugar at least once a day 61.2 (60–62.3) 48.2 (38.1–58.2) .590 (.393–.886)c .611 (.390–.959)c

Had cholesterol checked within past year 94.2 (93.7–94.8) 95 (91.5–98.5) 1.161 (.552–2.445) 1.160 (.514–2.619)
Had HbA1C test within past year. 91.7 (91–92.4) 91.7 (86.1–97.3) .995 (.477–2.076) 1.321 (.647–2.695)
Had feet checked for sore or irritation in past year 73 (72–74) 66.2 (55.5–76.9) .725 (.448–1.172) .567 (.339–.951)c

Had eye exam in past 12 months 70.2 (69.2–71.3) 71.6 (63.1–80.1) 1.067 (.700–1.628) 1.126 (.695–1.824)

NHW, non-Hispanic White; API5Asian/Pacific Islander.
a Reference group was non-Hispanic Whites.
b Adjusted for age, sex, diabetes duration, education, income, employment status, marriage status and can’t see doctor because of medical cost.
c P,.05.
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covariates, the APIs were significantly

less likely to have had a flu shot in past

year (OR5.597, 95% CI5.394–.903)

and were also significantly less likely to

have had pneumococcal vaccine

(OR5.455, 95% CI5.296–.7). After

controlling for the covariates, the APIs

had comparable frequencies as NHWs for

the flu vaccine (OR 5.774, 95% CI5

.488–1.227), but were still significantly less

likely to have had pneumococcal vaccine

(OR5.564, 95% CI5.326–.978). After

controlling for socioeconomic variables

between the two groups, no significant

difference was observed for having had:

cholesterol checked, HbA1C test, feet

checked and eye exam within past year.

The frequency of behavior risk

factors among participants is shown in

Table 3. The results indicated that APIs

were almost half as likely to be obese

using standard criterion mentioned pre-

viously (Table 1). Using the cut-off value

BMI $27.5, more than 54% of the

NHWs and ,35% APIs were obese,

which was also considered a statistically

significant difference (OR5.431, 95%

CI5.288–.647). APIs were more likely

to participate in exercise (OR52.759,

95% CI51.517–5.018) and less likely to

binge drink alcohol (OR5.134, 95%

CI5.054–.329) than NHWs. Com-

pared to NHWs, more APIs consumed

5 or more servings of fruits and vegeta-

bles daily (OR51.713, 95% CI51.078–

2.722) and were nearly 50% less likely to

smoke (OR5.478, 95% CI5.314–

.727). After adjusting for socioeconomic

variables, APIs were still significantly less

likely to drink (OR50.086, 95%

CI50.032–0.231) and have higher per-

centage of fruit vegetable consuming less

than 5 times a day (OR51.991, 95%

CI51.207–3.284). APIs were also less

likely to smoke (OR50.536, 95%

CI50.35–0.821).

DISCUSSION

Using national survey data to exam-

ine racial disparities of diabetes pre-

ventive health care between APIs and

NHWs, we found that, compared to

NHWs with type 2 diabetes, APIs with

type 2 diabetes were less likely to check

their blood sugar at least once a day and

were less likely to have received pneu-

mococcal vaccination. These differences

remained significant even after adjusting

for other characteristics. Little research

has focused on racial disparities among

Asian populations in regard to health care

use in the management of diabetes. Yet,

our findings are in accord with one study,

using the California Health Interview

Survey (CHIS), which reported that

Asians were significantly less likely than

Whites to check their blood sugar on

regular basis.27 Cultural misunderstand-

ing, lack of information, poor awareness

of services, health care access, and

communication problems may impose

significant barriers for APIs in using

diabetes preventive health care strategies.

The same and other similar studies

showed that Asian patients with diabetes

were less likely to have received HbA1c

tests or foot and eye examination in past

year compared to Whites.27,28 Our

results differ from these findings in that

we found no differences between the two

groups for most of the outcomes in

diabetes management, including: had

seen a health care professional for diabetes

in past year; had cholesterol checked; had

HbA1C test; and had foot and eye

examination in past year. This difference

in findings could be attributed to the

slightly different study population of the

CHIS (ie, data focus on adults aged $60)

where the older participants may see

health care professionals more frequently

and check cholesterol, HbA1C and

perform eye and foot examination more

often. The other possible reason could be

that the BRFSS excludes non-English

speakers who may be less likely to engage

in diabetes management.29 In our study,

both the NHWs and APIs had low rates

of attending educational classes to learn

how to manage their diabetes. This is

similar with the previous study28 and

other studies, which showed that indi-

viduals who received diabetes education

were significantly more likely than those

who had not received the education to be

physically active, to have eye exam, to

have received flu shot and pneumococcal

vaccine, to have checked their blood

daily, to have feet checked and HbA1C

check.30,31 Thus, diabetes education has

been found to be an important factor that

can assist in better self-care that could

prevent or delay potential diabetes com-

plications among persons with type 2

diabetes.

Table 3. Frequency of behavior risk factors in different type of races/ethnicities with type 2 diabetes

% NHW (95% CI) % API (95% CI)
Unadjusted Odds Ratioa

(95% CI)
Adjusted Odds Ratioa

(95% CI)b

Fruit vegetable $5 times/day 22.8 (21.8–23.7) 33.6 (23.3–43.8) 1.713 (1.078–2.722)c 1.991 (1.207–3.284)c

Physically active, yes 78.9 (78–79.8) 87 (80.8–93.2) 2.759 (1.517–5.018)c 1.841 (.953–3.559)
Obese, yes 54.1 (53–55.3) 33.7 (24.7–42.8) .431 (.288–.647)c .277 (.175–.439)c

Smoking, yes 15.3 (14.5–16.2) 8 (2–14.1) .478 (.314–.727)c .536 (.350–.821)c

Binge drinking, yes 5.4 (4.9–6) .8 (.1–1.4) .134 (.054–.329)c .086 (.032–.231)c

NHW, non-Hispanic White; API5Asian/Pacific Islander.
a Reference group was non-Hispanic Whites.
b Adjusted for age, sex, diabetes duration, education, income, employment status, marriage status and can’t see doctor because of medical cost.
c P,.05.
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We also examined disparities in

behavior risk factors between APIs and

NHWs. In the general population, it has

been consistently reported that APIs have

fewer risk factors compared to NHWs.

The 2001–2003 BRFSS data showed

lower rates of physical activity, moderate-

intensity physical activity and vigorous

physical activity among APIs compared

with NHWs.3 Yet, another report

showed no significant difference of rates

of regular physical activity between APIs

and NHWs who are considered pre-

diabetic.32 Our results showed that the

APIs were more likely to participate in

exercise, which is contrary with previous

findings.27,28 Again, this may be linked

to different characteristics of the studied

population. The higher rate of physical

activity in our study may imply that APIs

with type 2 diabetes may be eager to

actively control their diabetes. The other

possible reason is that the self-reported

physical activity may rely on other

covariates such as socioeconomic status

and may explain why no significant

difference exists after adjusting for socio-

economic status. Our results also showed

a lower rate of smoking and less likelihood

of alcohol binge drinking in APIs. After

controlling for other variables, APIs were

still significantly less likely to participate in

binge drinking and smoking. These find-

ings were consistent with the previous

conclusion that APIs with diabetes

or pre-diabetes were less likely to be

smokers or binge drinkers and had fewer

risk factors for complications.32

Changing dietary habits is an im-

portant step in preventing or controlling

diabetes. However, our study of those

diagnosed with diabetes found that only

22.8% NHWs and 33.6% APIs con-

sumed adequate amounts of fruits and

vegetables each day. Fruits and vegeta-

bles consumed daily have been well-

documented in decreasing the risk for

diabetes and other chronic diseases.33

Other studies have found that, for

White and Asian women, eating health-

fully is also associated with an increased

rate of physical activity.32

Limitations
There are several limitations to this

study. First, the type 2 diabetes status

and all the independent variables are

based on self-reported results and were

not verified by medical record review.

Those individuals with severe physical

disease, such as heart attack, stroke, or

mental health problems might not have

been able to complete the survey.

Second, the BRFSS questionnaire is

delivered only in English or Spanish,

which may have eliminated potential

APIs from participating in the study.

Third, we combined the Native Hawai-

ian/Pacific Islander into the Asian

population and BRFSS did not sub-

classify the Asian American population

or report on the duration of US

residence. This missing information

may add some bias to the analysis

because different subgroups of APIs

may make different lifestyle choices

and the duration of residence in the

United States may also lead to the

lifestyle changes. Lastly, the 2009

BRFSS data excluded individuals with-

out land-line telephones and may be

subject to bias.

CONCLUSION

The behavior risk factors and some

diabetes preventive care strategies are

significantly different between APIs and

NHWs. These factors should be ad-

dressed when public health workers

design prevention programs to better

manage diabetes. Behavior modification

and diabetes management should take

into account the characteristics and

cultural norms of the targeted popula-

tion.

REFERENCES

1. Heron M, Hoyert DL, Murphy SL, Xu J,

Kochanek KD, Tejada-Vera B. Deaths: final

data for 2006. Natl Vital Stat Rep. 2009;

57(14):1–134.

2. Centers for Disease Control and Prevention.

National Diabetes Fact Sheet: National Esti-

mates and General Information on Diabetes and

Prediabetes in the United States, 2011. Atlanta,

Ga: U.S. Department of Health and Human

Services, Centers for Disease Control and

Prevention, 2011.

3. Centers for Disease Control and Prevention.

Prevalence of physical activity, including

lifestyle activities among adults–United States,

2000–2001. MMWR Morb Mortal Wkly Rep.

2003;52:764–769.

4. Hardman K, Hunt KJ, Cater RE, Jenkins C,

Hill R, Lackland DT. Diabetes management

and vaccination rates in the Southeast United

States, 2000 through 2007. Ethn Dis.

2011;21(1):13–19.

5. Mohan V, Seedat YK, Pradeepa R. The rising

burden of diabetes and hypertension in

Southeast Asian and African regions: need for

effective strategies for prevention and control

in primary health care settings. Int J Hypertens.

2013;2013:409083.

6. Oladele CRW, Barnett E. Racial/Ethnic and

social class differences in preventive care

practices among persons with diabetes. BMC

Public Health. 2006;6:259–267.

7. Harris M. Racial and ethnic differences in

health care access and health outcomes for

adults with type 2 diabetes. Diabetes Care.

2001;24(3):454–459.

8. Chou AF, Brown AF, Jensen RE, Shih S,

Pawlson G, Scholle SH. Gender and racial

disparities in the management of diabetes

mellitus among Medicare patients. Womens

Health Issues. 2007;17(3):150–161.

9. Nwasuraba C, Khan M, Egede LE. Racial/

Ethnic differences in multiple self-care beha-

viors in adults with diabetes. Gen Int Med.

2007;22:115–120.

10. Egede L, Zheng M. Racial/Ethnic differences in

adult vaccination among individuals with di-

abetes. Am J Public Health. 2003;93(2):324–329.

11. Egede L, Zheng M. Racial/Ethnic differences

in influenza vaccination coverage in high-risk

adults. Am J Public Health. 2003;93(12):

2074–2079.

12. CDC Preventive-care practices among persons

with diabetes–United States, 1995 and 2001.

MMWR Morb Mortal Wkly Rep. 2002;51(43):

965–969.

In our study, both the NHWs

and APIs had low rates of

attending educational classes

to learn how to manage their

diabetes.

DISPARITIES IN RISK FACTORS AND DIABETES CARE - Guo et al

224 Ethnicity & Disease, Volume 25, Spring 2015



13. Barnes JS, Bennett CE. (February 2002). The

Asian Population: 2000. Census 2000. United

States Census Bureau.

14. Humes KR, Jones NA, Ramirez RR. (March

2011). Overview of Race and Hispanic Origin:

2010. United States Census Bureau. United

States Department of Commerce.

15. Fujimoto WY. Diabetes in Asian and Pacific

Islander Americans. In Harris MI, ed., Diabetes

in America. 2nd ed. 1995;661–681.

16. Centers for Disease Control and Prevention.

National Diabetes Statistics Report: Estimates of

Diabetes and Its Burden in the United States,

2014. Atlanta, Ga: US Department of Health

and Human Services; 2014.

17. Centers for Disease Control and Prevention.

Behavioral Risk Factor Surveillance System

Survey Questionnaire. Atlanta, Ga: US De-

partment of Health and Human Services,

Centers for Disease Control and Prevention.

cdc.gov/brfss/annual_data/annual_2009.htm.

Accessed December 10, 2013.

18. Li C, Balluz LS, Ford ES, Okoro CA, Zhao G,

Pierannunzi C. A comparison of prevalence

estimates for selected health indicators and chronic

diseases or conditions from the Behavioral Risk

Factor Surveillance System, the National Health

Interview Survey, and the National Health and

Nutrition Examination Survey, 2007–2008. Prev

Med. 2012;54:381–387.

19. Li C, Wen X, Zhao G, Ford ES, Okoro CA,

Balluz LS. Prevalence of diagnosed cancer

according to duration of diagnosed diabetes

and current insulin use among U.S. adults with

diagnosed diabetes. Diabetes Care. 2013;36:

1569–1576.

20. World Health Organization Study Group.

Prevention of diabetes mellitus, report of

a WHO study group. World Health Organ

Tech. Rep. Ser. 1994;844:1–100.

21. Beckles G, Engelgau MM, Narayan KM.

Population-based assessment of the level of

care among adults with diabetes in the U.S.

Diabetes Care. 1998;21:1432–1438.

22. U.S. Department of Census Bureau of the

Census: United States Census 2000. US

Department of Census; Washington, DC

(2000) (OMB no. 0607–0856).

23. Caspersen CJ, Powell KE, Christenson GM.

Physical activity, exercise, and physical fitness:

definitions and distinctions for health-related

research. Public Health Rep. 1985;100:

126–131.

24. Ramsey F, Ussery-Hall A, Garcia D, et al.

Prevalence of selected risk factors and chronic

diseases- Behavioral Risk Factor Surveilance

System (BRFSS), 39 steps communities,

United States, 2005. MMWR Surveill Summ.

2008;57(11):1–20.

25. WHO/IASO/IOTF. The Asian-Pacific per-

spective: redefining obesity and its treatment.

Health Communications Australia. Melbourne,

Australia, 2004:19.

26. McNeely MJ, Boyko EJ. Diabetes-related

comorbidities in Asian Americans: results of

a national health survey. J Diabetes Complica-

tions. 2005;19(2):101–106.

27. Kim G, Ford KL, Cbiriboga DA, Sorkin DH.

Racial and ethnic disparities in healthcare use,

delayed care and management of diabetes

mellitus in older adults in California. J Am

Geriatri Soc. 2012;60:2319–2325.

28. Richard P, Alexandre PK, Lara A, Akamigbo

AB. Racial and ethnic disparities in the quality

of diabetes care in a nationally representative

sample. Prev Chronic Dis. 2011;8(6):A142.

29. Karter AJ, Ackerson LM, Darbinian AD, et al. Self-

monitoring of blood glucose levels and glycemic

control: the North California Kaiser Permanente

Diabetes registry. Am J Med. 2001;111:1–9.

30. Strine TW, Okoro CA, Chapman DP, Beckles

GLA, Balluz L, Mokdad AH. The impact of

formal diabetes education on the preventive

health practices and behaviors of persons with

type 2 diabetes. Prev Med. 2005;41:79–84.

31. Clement S. Diabetes self-management educa-

tion. Diabetes Care. 1995;18:1204–1214.

32. Zhou QP, Mi K. Comparison of lifestyle

behaviors and related factors between Asian

American and White adults with prediabetes.

Nurs Health Sci. 2012;14:58–66.

33. United States Department of Agriculture.

Dietary guidelines for Americans. 2010.

cnpp.usda.gov/dietaryguidelines.htm. Ac-

cessed October 23, 2014.

34. Karter AJ, Ferara A, Darbinian JA, Ackerson

LM, Selby JV. Self-monitoring of blood

glucose: language and financial barriers in

a managed care population with diabetes.

Diabetes Care. 2000;23:477–483.

AUTHOR CONTRIBUTIONS

Design and concept of study: Guo, Cui
Acquisition of data: Yan
Data analysis and interpretation: Guo, Yan
Manuscript draft: Guo, Cui, Yan
Statistical expertise: Yan
Supervision: Yan

DISPARITIES IN RISK FACTORS AND DIABETES CARE - Guo et al

Ethnicity & Disease, Volume 25, Spring 2015 225



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'AP_Press'] Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /WorkingCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [630.000 810.000]
>> setpagedevice


