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ABSTRACT

Objective: To examine the diabetes self-management and management with healthcare 
providers trends in Asian Americans compared to Non-Hispanic white. Research Method: 
National telephone survey data BRFSS was used to analyze the trend. Total 372532 participants 
were used for our final analyses which included 6640 Asians and 365892 whites. SAS survey 
procedures were constructed to show the difference between Asian and whites. Results: An 
increase trend of type 2 diabetes over 12 years was observed in both Asian and white. There 
was no significant difference of diabetes rate between Asian and white from the raw data 
while Asian was almost 50% more likely to have type2 diabetes after adjusting age, gender 
and BMI. There were increase trend in self-checking blood sugar and feet as well as HbA1C 
checking at least twice a year and checking feet with doctor at least a year. Asian was 50-
60% less likely to perform self-checking management including blood sugar and feet check. 
There were no significant difference of routine checkup, eye and feet checkup with doctors 
within past year as well as checking HbA1C at least twice a year. Conclusion: Increase trend 
was observed in some diabetes management even though several management rates were 
very low in both Asian and white. Asian Americans were less likely to perform self-checking.

Introduction

The National Diabetes Statistics Report data 
released on June 2014 showed that the diabetes 
prevalence in Asian American is 1.4 percent 
high than Non-Hispanic White [1,2]. Research 
using National Health Interview Survey (NHIS) 
data also showed Asian Americans have higher 
prevalence of type 2 diabetes [3]. Effective 
diabetes self- management, including self-care, 
keeping diabetes care appointments and getting 
vaccinated against influenza and pneumonia, 
is very important in reducing diabetes related 
morbidity and mortality. There is evidence 
that by lifestyle modification, medication and 
self-monitoring of blood glucose, diabetes can 
be better controlled [4,5]. The main goal of 
diabetes management is glycemic control and 

a reduction in diabetes related complications, 
morbidity and mortality. Self-management can 
benefit glycemic control as well as the diabetes 
management. Researchers have showed that 
diabetes self-management has great differences 
between racial and ethnic groups because of 
the socioeconomic status, disease knowledge 
and awareness, as well as access to healthcare 
which may influence the racial disparities of 
the diabetes outcomes [6-12]. Even though, no 
significant differences among whites, African 
Americans and Hispanic in HbA1c testing or 
examining feet for sores have been detected 
using 2000 Medical Expenditure Panel Survey 
(MEPS) data [13]. Recent study [14] using 
2009 BRFSS data showed that compared to 
Whites, the Asian Americans were significantly 
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less likely to check their blood sugar at least once 
a day. 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. Several 
trend analyses conducted using national data 
showed an increase rate of diabetes prevalence 
over past decade [3,14]. Also there was study 
revealed increased rate of preventive healthcare 
for diabetes both in Non-Hispanic white and 
Africa American4. The American Diabetes 
Association recommends annual measurements 
of HbA1c, lipids, cholesterol and urine protein; 
dilated eye and foot examinations; and biannual 
measurement of blood pressure [15]. These 
recommendations have been associated with 
the decreases of diabetes complications rate 
[16-20]. The diabetes preventive health care are 
less in minority including Asian Americans [4], 
racial disparities in preventive health care may 
contribute to the higher rate of diabetes-related 
complications and mortality. To examine the 
preventive diabetes self-management changes 
over time as well as the racial differences can 
provide better intervention program to better 
control the diabetes. However, there is little 
information about the preventive health care 
trend over time period in Asian American 
population. 

Research Design and Method

 � Data source

Behavioral Risk Factor Surveillance System 
(BRFSS) from Center for Disease Control and 
Prevention’s (CDC) is a state-based system used 
to gather information through random digit 
dialing conducted by the health departments of 
all 50 states, the District of Columbia, Guam, 
Puerto Rico, and the U.S. Virgin Islands, 
with help from Centers for Disease Control 
and Prevention (CDC). This survey collected 
preventive health practices and chronic disease 
data from individuals aged 18 and older [21]. All 
the data are from self-reported responses. 

 � Study population

The subgroup of non-Hispanic whites and Asian 
Americans who were surveyed between 2002 
and 2013 will be included in this study. Data 
files were downloaded from the CDC website 
in SAS Transport format. The variables which 
missing values exceeded 20% were excluded 
from the study measures. Because same variable 

may have different measurement in different 
year, the related variables in each were checked 
to make sure they are combinable. Total 372532 
participants were used for our final analyses 
which included 6640 Asians and 365892 whites.

 � Race and ethnicity

Race and ethnicity status were based on self-
report data. Ethnicity was coded as Hispanic or 
non-Hispanic. Non-Hispanic participants were 
assigned one of the following racial categories: 
White, African American/Black, Asian, Native 
Hawaiian/Pacific Islander, American Indian/
Native Alaskan (Native American), other, or 
mixed race. We included non-Hispanic white 
and Asian in our study. Other socioeconomic 
status variable including age, gender, education, 
income, access to health care and US born 
also will be adjusted. If more than 5% missing 
values are observed for any socioeconomic status 
variable, the unknown level will be added for 
that variable.

 � Diabetes status and typology

Diabetes status was determined using 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. Women who reported 
diabetes only when pregnant and respondents 
told they had pre-diabetes or borderline diabetes 
will be treated as non-diabetic individuals. Study 
participants were considered to have type 2 
diabetes if their age at diagnosis was 30 years or 
older or if their age at diagnosis was less than 30 
years and they did not use insulin [22,23]. 

 � Preventive healthcare 

The frequency for each individual outcome will 
be presented first. Furthermore, the preventive 
health care variables will be reclassified as two 
groups: 1) Personally manage their diabetes: if 
they reported checking their blood sugar levels 
at least once a day and if they checked their 
feet for sores or irritations at least once a day, 
they will be treated as personally manage their 
diabetes well. Otherwise, they will be treated as 
no personally manage their diabetes. 2) Mange 
diabetes via healthcare provider: if they visited a 
healthcare professional for diabetes within past 
year, had their hemoglobin A1c checked at least 
twice a year, and had their feet checked for sores 
or irritations by doctor at least once a year, and 
checked eye by doctor within past year, they will 
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be treated as mange diabetes well via healthcare 
provider. Otherwise, they will be treated as no 
manage diabetes via healthcare provider. 

 � Statistical analysis

The 12 years data were merged and created new 
design variables that consider primary sampling 
unit, stratum and sampling weight in order to 
accommodate different sampling designs between 
2002-2010 and 2011-2013. In order to increase 
the robustness of the analysis and decrease the 
standard error in Asian group, the data were 
pooled in to four three-year period subgroups. 
Demographic characteristics between Asian 
and whites were summarized using weighted 
percentages and standard errors for these 
percentages. Rao-Scott Chi-Square Test [24-26] 
a design adjusted Pearson Chi-Square test which 
considered complex survey design was performed 
to compare the racial difference of demographic 
characteristics as well as the preventive healthcare 
utilization. The raw diabetes prevalence within 
these two races in 12 years was reported using 
bar graph and smoothed curve. Odds ratio plot 
was displayed to show the differences between 
Asian and white after adjusting age, gender 
and BMI. In order to adjust possible covariate 
for the difference of preventive healthcare use 
between Asians and white, logistics regression 
for complex survey design was constructed and 
adjusted odds ratios were reported for the pooled 
subgroups. Non-parametric trend test across 
years were used to examine the preventive health 
care change trends. All data management and 
analyses were performed using the SAS system 
(version 9.4; SAS institute; Cary, NC) and its 

complex survey-specific procedures to consider 
the complex survey design. P-value less than 
0.05 will be considered as statistically significant. 
No multiple comparisons were considered in this 
study.

Results

Demographic characteristics of type 2 diabetes 
individual of both 6640 Asians and 365892 
whites were displayed in TABLE 1. In the 
BRFSS data over 12 years, Whites had higher 
percentage of 65 or older person while Asian 
Americans had more male participants, higher 
education level and employed rate. Asian 
Americans also had more participants earned 
$50,000 or more and good health condition. 
As expected, Asian’s obese rate was lower than 
whites while there were a significant increase 
obese rate in both Asian and whites (TABLE 1). 
All demographic characteristics and obese status 
of Asian were significantly different from those 
of whites (p<0.05) except the income of Asian 
in 2005-2007 (p=0.1068). FIGURE 1 showed 
the raw diabetes prevalence in Asian over 12 year 
period was from 5.5% in year 2002 to 8.3% in 
year 2013 which was lower than prevalence in 
white (6.3%-9.5%). These differences were not 
statistically significant.

FIGURE 2 showed the age, sex and BMI adjusted 
type 2 diabetes prevalence odds ratio between 
Asian and whites. The prevalence in Asian was 
50-60% higher than whites in year 2002-2004, 
2008-2013 and this prevalence was 30% higher 
in year 2005-2007. Our results also showed that 

Table 1. Demographic Characteristics of type 2 diabetes Asian and whites, BRFSS 2002-20013
2002-2004 2005-2007 2008-2010 2011-2013

Asians Whites Asians Whites Asians Whites Asians Whites
Column %(SE) Column %(SE) Column %(SE) Column %(SE)

N 743 45135 1358 81473 2095 109086 2444 130198

Age≥65 (%) 25.42 
(4.41) 45.30 (0.40) 36.76 (3.17) 44.74 (0.31) 31.07 

(1.86) 44.27 (0.26) 36.40 
(2.35) 46.06 (0.25)

Male (%) 62.24 
(4.84) 50.95 (0.40) 64.66 (2.99) 51.58 (0.32) 65.03 

(1.93) 52.08 (0.27) 57.04 
(2.41) 51.26 (0.26)

Education 
(Some college 

or graduate) (%)

82.15 
(4.12) 49.67 (0.40) 77.75 (2.58) 52.09 (0.32) 77.37 

(1.75) 54.27 (0.26) 71.78 
(2.41) 49.26 (0.26)

Income (50,000 
or more) (%)

48.08 
(4.99) 27.84 (0.41) 40.70 (3.28) 34.39 (0.35) 49.53 

(2.28) 37.01 (0.29) 49.32 
(2.55) 34.52 (0.28)

Employed (%) 58.94 
(5.13) 41.35 (0.40) 58.89 (3.15) 41.31 (0.32) 55.91 

(2.12) 40.51 (0.27) 55.87 
(2.44) 37.07 (0.26)

Health 
condition good 

(%)

67.25 
(4.85) 54.53 (0.40) 62.85 (3.19) 56.17 (0.32) 68.91 

(1.97) 58.49 (0.26) 63.10 
(2.40) 57.40 (0.26)

Obese (%) 10.73 
(2.43) 48.61 (0.41) 18.65 (2.42) 51.31 (0.33) 20.24 

(1.75) 53.23 (0.27) 22.16 
(2.02) 54.11 (0.27)
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the type 2 diabetes rates had increase trend in 
both Asian and whites.

Personal diabetes management in Asian and 
whites over 12 years was listed in TABLE 2. 
Half of Asians and almost 40% of whites didn’t 
self-check their blood sugar or feet at least once a 
day. Even though the rate for both self-checking 
blood sugar and feet was only lower than 30% 
in Asian and lower than 50% in whites, there 
was an increase trend observed in sugar self-
checking and feet self-checking (P<0.001) while 
there were no trend changes after combining two 
self-checking (p=0.0711). Over 12 years period, 

compare to their white counterparts, Asians were 
almost half less likely to self-check blood sugar 
at least once day and were almost 60% less likely 
to self-check their feet for sore or irritations and 
these differences were statistically significant. 
Even after adjusting demographic characteristics 
and BMI, there were still significant differences 
of self-checking blood sugar and feet at least once 
a day between Asian and white. 

TABLE 3 showed the diabetes management 
using healthcare providers. The routine checkup 
with doctors in 2002-2004 periods had higher 
standard error than other period in both Asian 

Figure 1. The raw diabetes prevalence in Asian and White, 2002-2013
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Figure 2. Odds ratio of type 2 diabetes after adjusting age, gender and BMI for Asian and whites, 2002-2013.
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and white because there were no measurements 
of routine checkup in year 2003 and 2004. For 
year period 2005-2013, there was no significant 
trend changes of routine checkup (p=0.4176). 
There was an increase trend of checking feet 
for sore with doctors (p<0.001) and HbA1C 
checking at least twice a year (p<0.001) while 
there was no increase trend of eye checking 
(p=0.0871). Compared to white, there was no 
significant difference of routine checkup, feet 
and eye check with doctors. The percentage 
of checking HbA1C at least twice a year was 
from 81%-90% over 12 years in Asian and this 
percentage in whites was around 90%. There 
was no significant difference of checking A1C at 
least twice a year over 12 years period. The rate 
of performing four diabetes management with 
healthcare provider was only around 20% in 
Asian and 30% in whites. There was significantly 
difference between Asian and white for year 
2002-2004 (odds ratio=0.61(0.41-0.92)), 2008-
2010 (odds ratio=0.46(0.37-0.57)) and 2011-
2013 (odds ratio=0.48(0.40-0.59)). Even after 
adjusting demographic factors and BMI levels, 
there was still significant difference for year 
2008-2010 (odds ratio=0.47(0.37-0.60)) and 
2011-2013 (odds ratio=0.52(0.41-0.64)).

Discussion 

The type II diabetes disproportionally distributed 
among different race/ethnicities and minorities 

possessed higher rate of diabetes compared to 
white [27]. In this current study, the 12 years 
BRFSS data were utilized to compare the 
diabetes complications and diabetes preventive 
health care use. The results showed that the 
prevalence of diabetes in Asian was lower than 
prevalence in white before adjusting age, gender 
and BMI which is not consistent with the report 
from American Diabetes Association, where they 
reported that the Asian population had higher 
type II diabetes prevalence compare to their 
white counterparts [28]. This may because of the 
telephone survey sampling of Asian population. 
After adjusting age, gender and BMI level, the 
diabetes prevalence in Asian within 12 years was 
50% - 110% higher than the diabetes prevalence 
in white and all odds ratios were statistically 
significant. So our data can well coincide with 
the previous study. Several studies explained 
the possible reasons of this difference [29-35] 
which built the foundation for our study. The 
reason included environmental risk as well as 
the race factors. Using same criterion of obesity 
for Asian population, the obesity rate in Asian 
is significantly lower than white while this 
difference became not statistically significant if 
different criterion were applied as mention by 
WHO expert consultation [36]. Adjusting for 
BMI means at the same BMI level, the diabetes 
prevalence in Asian was much higher than the 
prevalence in white. Proper preventive diabetes 
management can reduce the diabetes mortality 

Table 2. Personal diabetes management in Asian American and whites, 2002-2013

    Asian White Raw Odds ratio 
(95% CI)

Adjusted Odds 
ratio (95% CI)

  Year        
Self-checking blood 
sugar at least once 

a day
2002-2004 35.79(4.96) 58.12(0.45) 0.40(0.26-0.61) 0.50(0.32-0.79)
2005-2007 51.05(3.92) 62.91(0.37) 0.61(0.45-0.84) 0.67(0.47-0.93)
2008-2010 47.55(3.44) 61.78(0.33) 0.56(0.43-0.74) 0.72(0.53-0.97)
2011-2013 46.80(2.78) 61.25(0.36) 0.56(0.45-0.69) 0.64(0.50-0.82)

Self-checking feet for 
sores or irritations at 

least once a day
2002-2004 45.29(5.58) 67.93(0.44) 0.39(0.25-0.61) 0.40(0.26-0.61)
2005-2007 48.03(3.99) 68.14(0.37) 0.43(0.32-0.59) 0.46(0.32-0.64)
2008-2010 46.88(3.50) 65.23(0.33) 0.47(0.36-0.62) 0.60(0.45-0.82)
2011-2013 40.79(2.77) 63.57(0.35) 0.39(0.31-0.50) 0.42(0.33-0.54)

Personally management
2002-2004 17.47(3.29) 41.75(0.44) 0.30(0.19-0.46) 0.35(0.21-0.58)
2005-2007 25.20(3.60) 44.85(0.38) 0.41(0.28-0.60) 0.45(0.30-0.68)
2008-2010 28.89(3.16) 42.58(0.32) 0.55(0.40-0.74) 0.84(0.60-1.17)

  2011-2013 20.71(2.11) 41.02(0.35) 0.38(0.29-0.48) 0.44(0.33-0.58)
Personal management was defined as check sugar at least once a day and check feet at least once a day.
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and morbidity. Study using 2008-2012 BRFSS 
data showed us that there were racial disparity 
of health care services between Black and white 
among adults 65 years or older with diabetes 
[37]. Our results proved that Asian Americans 
were significantly less likely to check their blood 
sugar. These differences remained unchanged 
even after adjusting possible demographic risk 
factors. Blood sugar is the major factor to affect 
the process of diabetes. The reduced blood sugar 
check may lead to worse diabetes outcome, such 
as diabetes retinopathy. The good parts found 
from this study was both Asian and white had 
an increase trend of performing self-preventive 
health care over 12 year period. Our studies 
also showed that Asian population was more 
likely to check their eyes compare to their 
white counterparts. One possibility is that the 
people who suffered from diabetes retinopathy 
badly were more likely to check their eyes with 
doctors. Those who have more cardiovascular 

disease complications were more likely to get 
severe situation which makes them more to 
check blood sugar once a day, check HbA1C 
at least twice a year and more likely to perform 
routine checkup. Results from this study showed 
that both Asian and white had higher checkup 
rate with health care provider while the self-
management rates were lower. Half of the 
participants didn’t report self-management for 
blood sugar check as well as the eyes and feet 
check. Some researchers found out that Asian 
were the least race to get recommended diabetes 
screening which may contribute to the lower 
rate of blood sugar self-checking [38]. Our study 
suggested that preventive health care utilization 
to manage the type 2 diabetes is an important 
medical issue for both Asian and white. Further 
studies need to examine the effect of preventive 
health care on diabetes complications for both 
Asian and white. The strength of this study is 
that 12 years of national large survey data was 

Table 3. Health management of diabetes using health care in Asian American and whites, 2002-
2013

    Asian White Raw Odds ratio 
(95% CI)

Adjusted Odds 
ratio (95% CI)

Routine checkup within 
past year Year

2002-2004 93.30(6.07) 90.13(1.36) 1.53(0.22-10.48) 2.02(0.23-18.13)
2005-2007 88.15(2.00) 87.03(0.23) 1.11(0.76-1.62) 1.21(0.81-1.80)
2008-2010 86.05(1.48) 87.01(0.19) 0.92(0.72-1.18) 1.03(0.78-1.35)
2011-2013 84.36(1.67) 87.04(0.19) 0.80(0.62-1.03) 0.87(0.65-1.15)

Checking feet for sores 
or irritations with doctor 

within past year
2002-2004 55.33(5.58) 68.07(0.43) 0.58(0.37-0.91) 0.56(0.35-0.90)
2005-2007 62.38(3.98) 70.12(0.35) 0.71(0.51-0.99) 0.75(0.52-1.08)
2008-2010 69.37(3.43) 71.76(0.31) 0.89(0.65-1.22) 0.94(0.66-1.34)
2011-2013 68.95(2.63) 72.86(0.33) 0.83(0.65-1.06) 0.85(0.65-1.12)

Checking eye with doctor 
within past year

2002-2004 60.88(5.92) 69.83(0.43) 0.67(0.41-1.10) 0.72(0.42-1.21)
2005-2007 74.93(3.40) 70.72(0.35) 1.24(0.87-1.77) 1.26(0.83-1.90)
2008-2010 69.21(3.38) 69.66(0.32) 0.98(0.72-1.34) 0.91(0.64-1.30)
2011-2013 73.97(2.49) 68.67(0.34) 1.30(1.00-1.67) 1.25(0.95-1.64)

Checking HbA1C at least 
twice a year

2002-2004 81.37(6.43) 89.32(0.35) 0.52(0.23-1.20) 0.83(0.37-1.87)
2005-2007 90.26(2.63) 89.75(0.25) 1.06(0.59-1.91) 1.25(0.70-2.25)
2008-2010 88.56(2.51) 91.14(0.21) 0.75(0.46-1.23) 1.04(0.57-1.90)
2011-2013 90.42(1.65) 91.87(0.23) 0.84(0.57-1.22) 0.82(0.53-1.26)

Health care management
2002-2004 21.82(3.49) 31.23(0.41) 0.61(0.41-0.92) 0.65(0.42-1.01)
2005-2007 31.89(3.05) 31.01(0.30) 1.04(0.79-1.37) 1.02(0.76-1.39)
2008-2010 14.98(1.40) 27.73(0.23) 0.46(0.37-0.57) 0.47(0.37-0.60)

  2011-2013 9.43(0.87) 17.67(0.17) 0.48(0.40-0.59) 0.52(0.41-0.64)
Healthcare management included routine checkup, check feet or eye within past a year  and checked HbA1C at least 
twice a year.
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used. Nevertheless, several limitations in this 
study need to be improved: first, all the variables 
included in this study such as the type 2 diabetes 
status are based on self-reported results and there 
is no way to verify by medical record review. 
Secondly, those individuals with severe physical 
disease, such as heart attack, stroke might not 
have been able to complete the survey. Although 
a previous research showed relatively high 
agreement of determining the diabetes status 
based on self-reports and those based on clinical 
diagnoses (kappa=0.76; sensitivity=75%), 
bias may occur due to the misclassification of 
diabetes and other variables status [39]. Another 
limitation came from the BRFSS data collection 
where exclude people without telephone and 

those with cell phone only before year 2011. The 
excluded people may be minority in majority 
and they may have higher cardiovascular disease 
which may lower the coverage of cardiovascular 
disease in Asian. The last limitation to this 
study may because of the questionnaire design 
where the language only has English version and 
Spanish version. Majority of Asian population 
especially older population can’t understand 
both languages which may reduce the Asian 
population with Diabetes. In the Kaiser 
study, Asian American who had difficulty to 
communicate in English had a lower frequency 
of home glucose monitoring [40] which related 
to poorer glucose control [41] then led to the 
occurrence of diabetes and its complications.
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