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OBJECTIVE — Hispanics have higher rates of diabetes and diabetes-related complications
than do non-Hispanic whites. A meta-analysis was conducted to estimate the difference between
the mean values of A1C for these two groups.

RESEARCH DESIGN AND METHODS — We executed a PubMed search of articles
published from 1993 through July 2007. Data sources included PubMed, Web of Science,
Cumulative Index to Nursing and Allied Health, the Cochrane Library, Combined Health Infor-
mation Database, and Education Resources Information Center. Data on sample size, age, sex,
A1C, geographical location, and study design were extracted. Cross-sectional data and baseline
data from clinical trials and cohort studies for Hispanics and non-Hispanic whites with diabetes
were included. Studies were excluded if they included individuals �18 years of age or patients
with pre-diabetes or gestational diabetes.

RESULTS — A total of 495 studies were reviewed, of which 73 contained data on A1C for
Hispanics and non-Hispanic whites, and 11 met the inclusion criteria. Meta-analysis revealed a
statistically significant mean difference (P � 0.0001) of �0.46 (95% CI �0.63 to �0.33),
correlating to an �0.5% higher A1C for Hispanics. Grouping studies by design (cross-sectional
or cohort), method of data collection for A1C (chart review or blood sampling), and care type
(managed or nonmanaged) yielded similar results.

CONCLUSIONS — In this meta-analysis, A1C was �0.5% higher in Hispanic patients with
diabetes than in non-Hispanic patients. Understanding the reasons for this disparity should be a
focus for future research.
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E thnic minorities in the U.S. are dis-
proportionately affected by diabetes
(1). For adults �18 years of age, the

age-adjusted prevalence of diagnosed di-

abetes is 10.5% for Hispanic or Latino in-
dividuals compared with 6.8% for non-
Hispanic whites (1). The Hispanic
population is the fastest growing minority

group in the U.S., and Hispanics have a
higher lifetime risk of diabetes than do
non-Hispanic whites (2,3). Diabetes has a
major adverse impact on life years and
quality-adjusted life years in all U.S. sub-
populations, with an even greater impact
among minority individuals including
Hispanics (3). Specifically, Hispanics
have higher rates of many diabetes com-
plications such as retinopathy, neuropa-
thy, and lower leg amputations than do
non-Hispanic whites (4–9).

Improvements in glycemic control
have been shown to prevent microvascu-
lar complications, and large trials have
demonstrated the need for glucose con-
trol among patients with diabetes
(10,11). Literature reviews have sug-
gested that A1C is higher among minority
populations than among nonminority
populations, and a previous meta-
analysis confirmed higher levels of A1C
among African Americans than among
non-Hispanic whites (12,13). Factors
that may underlie lack of A1C control in-
clude language barriers, inadequate ac-
cess to care, lack of insurance coverage,
low socioeconomic status, quality-of-care
factors, self-care behaviors, and biological
differences (14,15). Variance in A1C be-
tween populations may be due to poor
control and/or biological differences
across ethnic groups.

Although a number of studies varying
in size and design have shown ethnic dif-
ferences in glycemic control between His-
panics and non-Hispanic whites, to date
there has not been a systematic analysis of
these data. We reviewed the literature
(1993–July 2007) for studies in which
comparisons between these populations
were made and conducted a meta-
analysis using standardized statistical
methods. This time period was selected
because the A1C measurement, a marker
of attachment of glucose to the erythro-
cyte over the previous 3 months, became
more standardized over the past 10–15
years. Hispanic refers to populations who
trace their origin to Spain or a Spanish-
speaking country. We used this criterion
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for defining Hispanic populations in this
article and restricted our focus to such
populations residing in the U.S.

RESEARCH DESIGN AND
METHODS

Identification of studies
We conducted a MEDLINE search in
PubMed, using Medical Subject Heading
(MeSH) terms and restricted the search to
entries from 1993 through July 2007. We
used the search terms “Diabetes Mellitus”
(MeSH) or “Diabetes Mellitus, type 2”
(MeSH) and “Hemoglobin A, Glycosy-
lated” (MeSH) and “Hispanic Americans”
(MeSH) or “Mexican Americans” (MeSH).
The MeSH term “Hispanic Americans”
when exploded includes Hispanic Amer-
icans, Spanish Americans, Cuban Ameri-
cans, Hispanics, Latinos, and Puerto
Ricans. We applied the limits “All Adult,
�18 years of age,” and “English lan-
guage.” We initially retrieved 1,271 ab-
s t rac t s and eva lua ted them for
applicability to the project. Publications
accepted had to include patients with di-

abetes and contain comparative data for
both Hispanics (of any area) and non-
Hispanic whites. We rejected abstracts
that included patients with gestational di-
abetes or pre-diabetes. However, we ac-
cepted studies that included both type 1
and type 2 diabetes. We collected addi-
tional references from bibliographies of
reviews, original research articles, and
other articles of interest. Web of Science,
Cumulative Index to Nursing and Allied
Health, the Cochrane Library, Combined
Health Information Database, and Educa-
tion Resources Information Center were
databases that we also searched. A total of
495 abstracts were applicable to the
project.

A variety of study designs were found
(Table 1). If the SD of the A1C was not
reported or could not be obtained from
the authors, we did not include the study
in the meta-analysis. We accepted author-
reported data only if we were assured by
written communication that the informa-
tion was obtained from the original com-
puterized dataset. If a study was an
intervention trial, it was excluded because

of potential selection bias in patient re-
cruitment. If there was more than one
publication from the same database, we
accepted the most recent data file that was
published.

Data extraction
Two investigators (J.K.K. and R.A.B.) in-
dependently reviewed each study for the
following data: 1) sample size (N), 2)
mean and SD of participants’ age, 3) num-
ber of men and women, 4) A1C mean and
SD, 5) geographic location of the re-
search, and 6) study design. Figure 1
shows a flow diagram of the literature re-
view. Eleven studies (16–26) contained
glycemia-related data for Hispanics and
non-Hispanic whites including A1C
mean value and SD (Table 1). For three of
the studies (15,17,18) included in this
meta-analysis, the authors personally
provided A1C data or SDs.

Statistical analysis
A primary meta-analysis was conducted
on the 11 studies (16–26). Six individual
meta-analyses were conducted on subsets
including study type (cohort and cross-
sectional studies), method of data collec-
tion (chart review and blood sampling),
and care type (managed or nonmanaged).
Baseline data are summarized in Table 1
for the 11 studies that met the inclusion
criteria. Individual meta-analyses were
conducted on the subsets to judge the
sensitivity of the results and justify the
conclusions of the primary analysis. In
addition to the meta-analyses performed
in the subsets, two additional analyses
were done to further examine the effect of
age or BMI on A1C differences between
Hispanics and non-Hispanic whites.
Without patient-level data, the summary
meta-analysis could not be adjusted for
possible confounding effects of age and
BMI. The first of these two additional
meta-analyses was done on the subset of
studies in which there were no differences
in age between the two groups. The second
analysis was done on the subset of studies in
which there was no difference in BMI be-
tween the two groups (Table 1). A mean
difference in A1C was calculated between
Hispanics and non-Hispanic whites. For
each study, a 95% CI was calculated.

Homogeneity of the effect sizes across
studies was first assessed using a �2 test to
determine whether a fixed- or random-
effects approach should be implemented.
A fixed-effects approach treats the set ofFigure 1—Flow diagram of systematic review of literature.

Kirk and Associates

DIABETES CARE, VOLUME 31, NUMBER 2, FEBRUARY 2008 241

D
ow

nloaded from
 http://ada.silverchair.com

/care/article-pdf/31/2/240/597851/zdc00208000240.pdf by guest on 18 April 2024



studies as homogeneous and considers
them representative of all potential stud-
ies of interest, whereas the random-effects
approach treats the studies as heteroge-
neous and considers them to be a sample
from a population of comparable studies.
The homogeneity test results indicated
the use of random-effects models in five of
the seven meta-analyses. As the more con-
servative approach to meta-analyses, ran-

dom-effects models were used in all seven
cases. All tests of effect were two sided,
and P � 0.05 was considered to be statis-
tically significant.

RESULTS — Differences existed in the
age of participants across studies, but
most included patients �50 of age (Table
1). Four studies designated the popula-

tion as Hispanic, three as Mexican Amer-
ican, and two as Latino. Four studies were
done in a managed care setting; five used
chart review, and six used blood sampling
to obtain A1C data (Table 1). BMI and age
were reported for 10 of the 11 studies.
Statistical comparison of mean age be-
tween non-Hispanic whites and Hispan-
ics showed no difference in age in five of
the studies. The same comparison for BMI

Figure 2—Mean A1C (%) differences between Hispanics and non-Hispanic whites. *Cross-sectional study; †prospective cohort study; ‡data
obtained from chart review; §A1C sample from study-initiated blood draw; �managed care; ¶nonmanaged care.

Figure 3—Summary of mean A1C (%) differences between Hispanics and non-Hispanic whites.
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resulted in no difference between the
groups in six of the studies. Two separate
additional meta-analyses were performed
including only these five and six studies,
respectively.

One of the 11 studies indicated signif-
icantly higher A1C levels in Hispanics
than in non-Hispanic whites (Fig. 2).
Each meta-analysis resulted in statistically
significant differences in A1C levels be-
tween Hispanics and non-Hispanic
whites. The summary mean A1C (%) dif-
ference size was �0.46 (95% CI �0.54 to
�0.39), which indicated that non-
Hispanic whites had A1C values that were
�0.5% below those of Hispanics (Fig. 3).
The mean differences were similar regard-
less of study design. The estimated mean
difference for cross-sectional studies was
�0.52 (�0.71 to 0.32) and for prospec-
tive cohort studies was �0.40 (�0.42 to
�0.37). Similarly, when studies were di-
vided into two groups according to data
collection type, the mean A1C (percent)
differences were consistent with the re-
sults from the summary analysis. Studies
in which the A1C values were collected
from chart reviews had a mean difference
of �0.45 (�0.55 to �0.35), and studies
in which the values were obtained from
baseline blood sampling had a mean dif-
ference of �0.55 (�0.59 to �0.51). For
managed care studies the mean difference
was �0.38 (0.43 to �0.33), and for non-
managed care it was �0.57 (�0.78 to
�0.36). The supporting analysis, includ-
ing only studies in which there was no
difference in age, had a mean difference of
�0.48 (�0.63 to �0.33). Likewise, the
analysis including only studies in which
there was no difference in BMI had a mean
difference of �0.50 (�0.70 to �0.30).
Both results support the primary meta-
analysis and indicate that despite differ-
ences in age or BMI between non-
Hispanic whites and Hispanics in some
studies included in this analysis, the dif-
ferences in A1C are persistent.

CONCLUSIONS — This meta-analy-
sis shows that, in general, A1C is higher in
Hispanics than in non-Hispanic whites
with an overall mean A1C difference of
0.5%. The consistency of the findings is
notable. This meta-analysis combined 11
studies to evaluate the overall mean dif-
ference. For the studies that were ex-
cluded but that reported A1C above
target thresholds (i.e., �7%), glycemic
control was worse among Hispanics
than among non-Hispanic whites (27–
32). The strengths of this analysis are its

inclusion of a variety of study designs,
the ability to examine A1C differences
by study type, data collection methods,
and care type, and the use of previously
unpublished data (15,17,18).

The reasons for the disparity in A1C
found in this meta-analysis are not well
established in the literature. Hispanic pa-
tients with diabetes have been reported to
have a higher prevalence of cardiovascu-
lar disease risk factors than non-Hispanic
whites (4–6). Differences in biology, ac-
cess to care, insurance status, and adher-
ence to diabetes treatment regimens
(medication, nutrition, behavior, and
others) are all plausible explanations of
the disparity. Beliefs about diabetes com-
mon among Hispanics may also result in
behaviors that limit diabetes self-
management (33–35). A recent compari-
son of 2004 Behavioral Risk Factor
Surveillance System data for Hispanics
and non-Hispanic whites indicates that
Hispanics have lower quality of diabetes
care (36).

A limitation to the analysis is publi-
cation bias. However, we performed nu-
merous searches on this topic and
contacted multiple investigators to re-
trieve unpublished data on A1C means
and SDs. The heterogeneity of the stud-
ies adds to the limitations of the analysis
in that individuals classified as Hispanic
have a variety of places of origin. In
some studies, Hispanics (20) were likely
to be recent migrants from Mexico and
Central America, whereas others (17)
included Spanish-speaking populations
who have been in the U.S. for a consid-
erable length of time. Nevertheless, re-
sults are probably generalizable to
Hispanic and non-Hispanic white adult
patients with type 2 diabetes because
the data included a broad range of pa-
tient ages, geographic settings, and
study types. Another limitation to this
meta-analysis is that despite the com-
prehensive review of abstracts, the po-
tential for omission exists if an abstract
initially reviewed through our search
process did not specifically address ra-
cial disparities.

The results of this meta-analysis,
however, depend in part on the accuracy,
standardization, and reliability of the A1C
measurement across studies. A recent
evaluation of ethnic differences in A1C
among patients in the Diabetes Preven-
tion Program with impaired glucose tol-
erance indicated that hemoglobin
glycation or red cell survival may differ
among ethnic groups (37). Additionally,

the relationship between A1C and com-
plications related to medical costs has
been investigated using a computer-
simulated model in individuals with type
2 diabetes developed by the National In-
stitutes of Health (38). Using this model,
Hispanics had the highest predicted com-
plication rates and the highest predicted
costs for eye disease, renal disease, and
neuropathy/lower extremity amputation.

Although the studies included in our
analysis used a variety of designs, a con-
sistency in the degree of disparity of gly-
cemic control was found regardless of
study type. Multiple separate meta-
analyses were conducted across study
types (prospective cohort, cross-
sectional, or retrospective chart review).
Additional meta-analyses were also per-
formed according to whether A1C data
were collected by blood sampling or ob-
tained post hoc from medical chart review
and by sex, with all resulting in the same
outcome. Hispanics with diabetes have an
�0.5% higher A1C across studies. Of
note is the fact that a 1% reduction in A1C
has been correlated with an estimated
21% reduction in vascular complications
(39). For this meta-analysis, an estimated
reduction would correspond to about a
10.5% decreased risk. The reported find-
ings are significant because ethnic dispar-
ities in glycemic control may be directly
related to vascular outcomes.

Future researchers should focus not
only on discovering the source of dispar-
ities in glycemic control that exist be-
tween minority populations and non-
Hispanic whites but also on reducing
these disparities—specifically, how much
of these disparities is due to biological dif-
ferences, types of lifestyles, health care ac-
cess and utilization, or socioeconomic
factors. Although an overall 0.5% differ-
ence in A1C among studies between His-
panics and non-Hispanic whites was
found, the largest difference in A1C was
among the nonmanaged care group of
studies. These data suggest that Hispanic
patients with diabetes in nonmanaged
care settings are different with regard to
A1C values. Potential fragmented care,
access to care, and quality of care should
be further evaluated in this population.
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