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OBJECTIVE

To examine diabetes incidence in a diverse cohort of U.S. Hispanic/Latinos.

RESEARCH DESIGN AND METHODS

The Hispanic Community Health Study/Study of Latinos is a prospective cohort
study with participants aged 18–74 years from four U.S. metropolitan areas. Par-
ticipants were assessed for diabetes at the baseline examination (2008–2011),
annually via telephone interview, and at a second examination (2014–2017).

RESULTS

A total of 11,619 participants returned for the second examination. The overall
age-adjusted diabetes incidence rate was 22.1 cases/1,000 person-years. The inci-
dence was high among those with Puerto Rican and Mexican backgrounds as
well as those aged ‡45 years and with a BMI ‡30 kg/m2. Significant differences in
diabetes awareness, treatment, and health insurance coverage, but not glycemic
control, were observed across Hispanic/Latino background groups, age groups,
and BMI categories.

CONCLUSIONS

Differences in diabetes incidence by Hispanic/Latino background, age, and BMI
suggest the susceptibility of these factors.

The prevalence of diabetes is higher among Hispanic/Latinos compared with non-His-
panic Whites (1), and the prevalence and incidence of diabetes is rising among His-
panic/Latinos since the 1980s, while the prevalence has leveled off and incidence
decreased among non-Hispanic Whites (2,3). This is a cause for public health concern,
as Hispanics are the largest minority group in the U.S., representing >60 million peo-
ple and 18.1% of the population (4). The objective of this study is to determine the
incidence of diabetes in a diverse cohort of Hispanic/Latinos in the U.S.

RESEARCH DESIGN AND METHODS

The Hispanic Community Health Study/Study of Latinos (HCHS/SOL) is an observa-
tional population study designed to assess chronic diseases and risk factors among
Hispanic/Latinos (5,6). From 2008 to 2011, 16,415 participants aged 18–74 years
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were recruited across four metropolitan
areas in the U.S.: Chicago, Miami, New
York, and San Diego. Study participants
underwent a baseline examination, and
11,619 returned for a second examina-
tion (visit 2) �6 years later from 2014 to
2017 (5). In addition, participants were
contacted annually for a telephone fol-
low-up interview to identify any clinical
events or mortality. The HCHS/SOL study
design, baseline examination, and proce-
dures have been published previously
(5,6).

Diabetes Assessment
Study procedures regarding diabetes
ascertainment have previously been
described in detail (7). Diabetes was
defined based on self-report at annual
follow-up call or at the visit 2 examina-
tion, which additionally included use of
antihyperglycemic medication or Ameri-
can Diabetes Association laboratory crite-
ria (8). Glycemic control was defined as
an A1C level <7.0% (53 mmol/mol) (9).

Statistical Analyses
Statistical analyses were conducted on all
HCHS/SOL participants with diabetes data
who completed both the baseline and
visit 2 examinations. All reported preva-
lence and incidence rate (IR) values and
corresponding 95% CIs were weighted to
adjust for sampling probability and non-
response at baseline and visit 2, trimmed
to handle extreme values of the weights,
and calibrated to the age, sex, and His-
panic/Latino background distributions
from the 2010 U.S. Census for the four
study field centers (6). By using the sam-
pling weights that adjusted for the non-
response for visit 2, the inference of the
IR estimates based on only participants
who returned to visit 2 applies to the
HCHS/SOL study population without
diabetes at baseline. Sample sizes (N)
reported are unweighted. Age-adjusted IR
and 95% CIs were calculated for new
cases of diabetes that occurred after the
baseline examination and up until the
visit 2 examination and are presented per
1,000 person-years (PY) of follow-up. In
order to account for interval-censored
data from annual follow-ups for diabetes
incidence, a Poisson regression model
was used with an offset for the time
between annual follow-ups. Among peo-
ple with diabetes, percentages were
obtained for diabetes awareness, health

insurance coverage, antihyperglycemic
medication use, and glycemic control. Par-
ticipant characteristics include sex, age at
visit 2, Hispanic/Latino background (deter-
mined by self-report), and BMI (calculated
as kilograms per meter squared from
measures at the clinic examination). All
analyses were performed using SAS ver-
sion 9.4 (SAS Institute) and SUDAAN
release 10.0.0 (RTI International).

RESULTS

For the target population of the HCHS/
SOL, the overall age-adjusted diabetes IR
was 22.1 cases/1,000 PY (95% CI 20.6,
23.8) and was similar among men and
women (Table 1). Diabetes prevalence at
visit 2 was 24.5% (95% CI 23.5, 25.6). At
visit 2, differences were observed by His-
panic/Latino background, with individuals
with Puerto Rican and South American
backgrounds having the highest and low-
est IR and prevalence, respectively. As
expected, higher prevalence rates were
observed among older age groups. How-
ever, the IRs for the 45–64 and $65-
year-old age groups were not substan-
tially different. Generally, diabetes IR and
prevalence increased with increasing BMI
category, with the obese category having
the highest IR and prevalence. In the
underweight category, small sample sizes
and wide CIs limit accurate interpretation
of these results.

Among individuals with diabetes, differ-
ences in diabetes awareness, access to
health care, and treatment were observed
by age, BMI, and Hispanic/Latino back-
ground. No significant differences in glyce-
mic control were observed for these
factors. Women (compared with men)
had slightly greater diabetes awareness,
treatment for diabetes, and glycemic
control, despite having similar health
insurance coverage. Among background
groups, those with Puerto Rican and Cen-
tral American backgrounds had the high-
est and lowest proportion of diabetes
awareness, respectively, and those with a
Dominican background had the highest
proportion receiving treatment, yet lowest
A1C control. Among age groups, the $65-
year-old age category had the highest pro-
portion of diabetes awareness, diabetes
treatment, and health insurance coverage.

CONCLUSIONS

In the target population of the HCHS/
SOL, the incidence of diabetes was 22.1

cases/1,000 PY, and the prevalence of
diabetes increased from 16.9% at base-
line (7) to 24.5% over a median follow-
up of �6 years. Diabetes incidence in
Hispanic/Latinos was higher in our study
compared with a previous national study
reporting an overall incidence of 8.8/
1,000 people in 2008, which was higher
among Hispanic/Latinos at �14.0/1,000
people (2). This higher incidence in the
HCHS/SOL was expected, as this is a lon-
gitudinal observation of an older cohort
that continues to be screened for diabe-
tes, which has its strengths and
limitations.

Across background groups, people with
a South American background had the
lowest incidence and prevalence of diabe-
tes, while those with Puerto Rican and
Mexican backgrounds had the highest inci-
dence and prevalence. These results are
consistent with findings from the Hispanic
Health and Nutrition Examination Survey
reporting a higher prevalence of diabetes
among people with a Puerto Rican back-
ground (10). The incidence of diabetes
was high among people with a BMI $30
kg/m2, and findings from the HCHS/SOL
also show that the prevalence of obesity
at baseline is higher in those with Puerto
Rican and Mexican backgrounds (11).

Health insurance coverage and diabe-
tes awareness were high at visit 2. It is
likely that health insurance coverage
increased due to the implementation of
the Affordable Care Act, and diabetes
awareness increased due to health insur-
ance coverage and the study results
being returned to participants at base-
line. Compared with other background
groups, those with a Cuban background
had the highest proportion with glycemic
control despite having the lowest propor-
tion insured, and those with a Dominican
background had the lowest glycemic con-
trol despite having the highest treatment.
In addition, changes in diabetes treat-
ment and glycemic control were not
significant and varied in direction by His-
panic/Latino background group, indicat-
ing that barriers to health persist in this
population.

To our knowledge, this is the first study
to examine diabetes incidence across a
longitudinal cohort of diverse Hispanic/
Latino background groups. Limitations
include participants not returning for a
clinic examination and not distinguishing
between type 1 and type 2 diabetes.
However, prevalence of diabetes was low
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in individuals aged <30 years, suggest-
ing a large majority of people with dia-
betes in our study have type 2 diabetes
(7). Future studies in HCHS/SOL should
be proposed to evaluate potential
mechanisms of disease not included in
our analysis, such as other coexist-
ing chronic conditions, the early onset
and chronicity of obesity, systemic
inflammation, early life exposures or
events, nutritional factors, chronic con-
ditions, environmental exposures,
genetics/genomics, and others. Fur-
ther interventions should be consid-
ered to address health disparities by
Hispanic/Latino background groups.
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