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ABSTRACT

Objective A healthy diet is important for diabetes
prevention and control; however, few studies have
assessed dietary intake among US Hispanics/Latinos, a
diverse population with a significant burden of diabetes.
To address this gap in the literature, we determined intake
of energy, macro/micronutrients, and vitamin supplements
among Hispanics/Latinos by glycemic status and heritage.
Research design and methods Cross-sectional study

of adults aged 18-74 years from the Hispanic Community
Health Study/Study of Latinos (2008—2011) with complete
baseline data on glycemic status and two 24-hour dietary
recalls (n=13089). Age-adjusted and sex-adjusted

and multivariable-adjusted measures of intake were
determined by glycemic status and heritage.

Results Mean age-adjusted and sex-adjusted energy
intake was significantly lower among Hispanics/Latinos
with diagnosed diabetes compared with those with normal
glycemic status (1665 vs 1873 kcal, P<0.001). Fiber
intake was higher among those with diagnosed diabetes
versus normal glycemic status (P<0.01). Among those
with diagnosed diabetes, energy intake was highest
among those with Cuban heritage compared with most
other heritage groups (P<0.01 for all, except Mexicans),
but there was no difference after additional adjustment.
Fiber intake was significantly lower for those of Cuban
heritage (vs Dominican, Central American, and Mexican),
and sodium intake was significantly higher (vs all other
heritage groups) (P<0.01 for all); findings were null

after additional adjustment. There was no difference in
supplemental intake of vitamin D, calcium, magnesium, or
potassium by glycemic status.

Conclusions As part of the care of Hispanics/Latinos with
diabetes, attention should be made to fiber and sodium
consumption.

INTRODUCTION

Hispanics/Latinos represent 17.6% of the
total US population and are more likely to
have diagnosed diabetes than other ethnic
groups.'* US data from 2013 to 2015 indicated
that 12.1% of Hispanics reported diagnosed
diabetes compared with 7.4% of non-Hispanic

Significance of this study

What is already known about this subject?

» The prevalence of diabetes among US Hispanics/
Latinos is significantly higher compared with
non-Hispanic whites.

» A healthy diet is important for diabetes prevention
and control; thus, diet modification is often the first
line of treatment.

What are the new findings?

» Among those with diagnosed diabetes, energy and
sodium intake was higher and fiber intake was
lower for those with Cuban heritage compared with
most other heritage groups; thus, dietary intake
may be specific to heritage.

How might these results change the focus of

research or clinical practice?

» Given the importance of healthy diets in the
self-management of diabetes, physicians should
understand variation in dietary intake by Hispanic/
Latino heritage and, with this knowledge, inform
patients on nutrients especially important for
reducing cardiovascular disease risk.

whites.” However, the prevalence of diabetes
varies by Hispanic/Latino heritage. Baseline
data (2008-2011) from the Hispanic Commu-
nity Health Study/Study of Latinos (HCHS/
SOL), which included participants from four
communities in the USA, estimated that the
prevalence of diabetes ranged from 10.2%
among those with South American heritage to
18.3% among those with Mexican heritage.”
In addition to the higher prevalence of
diabetes among Hispanics/Latinos, previous
work has shown that Mexican Americans may
have worse control of diabetes compared with
other racial/ethnic groups. In a US survey,
Mexican Americans were less likely to meet
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Alc and low-density lipoprotein (LDL) cholesterol goals
compared with non-Hispanic whites (43.5% vs 52.9%
for Alc<7.0%and 47.4% vs 62.1% for LDL<100mg/
dL), and about one-third of Mexican Americans had
elevated blood pressure (=140/90mm Hg) compared
with one-quarter of non-Hispanic whites.* Poor control
of diabetes may result in higher rates of some complica-
tions. For example, Hispanics from a national survey with
diabetes have been shown to have a higher prevalence of
end-stage renal disease compared with whites; however,
cardiovascular disease and visual impairment have been
shown to be lower in Hispanics with diabetes.’

A healthy diet is important for diabetes prevention and
control; thus, diet modification is often the first line of
treatment before initiating pharmacological therapy.’
Previous research from a US health survey reported that
between 1982 and 2006 the percent of calories from total
fat, saturated fat, and protein among Mexican Americans
decreased while carbohydrate and total energy intake
increased.” Other studies using US data have shown that
Hispanics have higher intakes of dietary fiber compared
with other racial/ethnic groups, although consump-
tion was still below recommendations.® Data from the
entire HCHS/SOL showed that dietary intake varied by
Hispanic/Latino heritage; those with Cuban heritage
had higher intakes of energy while those with Dominican
heritage reported the lowest intake of energy.” However,
few studies have assessed dietary intake among Hispanics
by glycemic status. Previous work assessing nutritional
intake by awareness of diabetes showed that energy
intake was similar among those with diagnosed and undi-
agnosed diabetes. In addition, awareness of diabetes was
associated with lower carbohydrate and sugar intake in
some Hispanic/Latino heritage groups.'’ Finally, in a
national study among adults with diabetes, energy intake
was similar for non-Hispanic whites and Mexican Ameri-
cans; intake was lower for those with diabetes compared
with those without diabetes."'

There are several micronutrients that may be
important for diabetes prevention and management.
Some studies have shown that low vitamin D and calcium
levels are associated with worse glycemic control while
other studies have shown no association.'”* Neverthe-
less, persons with diabetes are at an increased risk of
fractures; thus, calcium and vitamin D are important for
bone health in this population.'” Vitamin C and potas-
sium are makers for fruits and vegetable intake since
they are found in a variety of produce, and potassium has
been shown to influence insulin secretion.'® '’ In some
studies, magnesium deficiency has been associated with
type 2 diabetes.'® ' Despite these associations, the Amer-
ican Diabetes Association (ADA) does not have specific
micronutrient guidelines for persons with diabetes since
the scientific evidence is insufficient.

The purpose of this study was to use baseline data from
the HCHS/SOL to report energy, macronutrient and
micronutrient intake, and supplemental intake of key
vitamins among Hispanics/Latinos by glycemic status

(diagnosed diabetes, undiagnosed diabetes, pre-dia-
betes, and normal glucose status). In addition, intake by
glycemic status was assessed by Hispanic/Latino heritage.
Results from this study provide a first and comprehen-
sive look at the diet of Hispanics/Latinos in four large
US communities by glycemic status and Hispanic/Latino
heritage.

RESEARCH DESIGN AND METHODS

The HCHS/SOL is a community-based cohort study of
16415 self-identified Hispanic/Latino adults aged 18-74
years from randomly selected households in four US
field centers (Chicago, Illinois; Miami, Florida; Bronx,
New York; San Diego, California). Baseline data were
collected at a clinic visit in 2008-2011. Sample design
and cohort selection have been previously described.”
Participants provided consent to participate in the
research. The household-level response rate was 33.5%,
and of the individuals who were screened, selected, and
met eligibility criteria, 41.7% were enrolled; non-re-
sponse adjustment is described in the ‘Statistical anal-
ysis’ section.

Study participants

Participants were adults aged 18-74 years who had
complete information on glycemic status and who had
completed both 24-hour dietary recalls (n=13089).
Participants self-reported sociodemographic characteris-
tics (age, sex, Hispanic/Latino heritage, education level,
years living in the USA or its territories, and household
annual income); time since diagnosis of diabetes; use of
insulin and oral medications; and minutes of sedentary
time per day. Height and weight were measured during
the examination to determine body mass index (BMI,
kg/ m?).

Glycemic status

Glycemic status was defined as a fourlevel categorical
variable: diagnosed diabetes, undiagnosed diabetes,
pre-diabetes, and normal glucose status. Specifically,
adults who self-reported a physician diagnosis of
diabetes were classified as having diagnosed diabetes
(n=1825). Undiagnosed diabetes was defined as having
an Alc26.5%, a fasting plasma glucose (FPG)>=126mg/
dL, or 2-hour plasma glucose from an oral glucose toler-
ance test (2HPG)>=200mg/dL and no physician diag-
nosis of diabetes (n=1005); pre-diabetes was defined as
having an Alc 5.7% to <6.5%, an FPG 100 to <126 mg/
dL, or a 2HPG 140 to <200mg/dL and no physician
diagnosis of diabetes (n=5261); normal glucose level was
defined as having an Alc<5.7% and an FPG<100mg/dL
and 2HPG<140mg/dL (n=4998). Medication use was
not included as part of the definition of glycemic status
since roughly 15% of adults with diabetes do not take any
glycemic medications and adults with pre-diabetes are
often using oral diabetes medications.
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Dietary intake

Participants were asked to report all foods and beverages
consumed in the past 24 hours during the baseline inter-
view.” #! A second 24-hour dietary recall was performed
by telephone approximately 30 days after the interview.
Interviews were conducted with the Nutrition Data
System for Research software V.11 developed by the Nutri-
tion Coordination Center at the University of Minnesota.
Dietary intake was determined by averaging the two
24-hour dietary recalls; 83% of participants in the HCHS/
SOL had both dietary recalls (n=14160). Interviews were
conducted using the computerized multiple-pass method
where interviewers collect a quick list of all foods and
beverages consumed in the previous day; probe for foods
potentially forgotten in the quick list; collect the time
and occasion for each food; collect a detailed description
of the food, the amount, and additions (eg, salt, oil) and
review the 24-hour day; and conduct a final probe for
anything else consumed. Diet assessment was performed
using the Nutrition Data System for Research software
developed by the Nutrition Coordinating Center at the
University of Minnesota; the database included common
foods, brand name foods, and common Hispanic/Latino
foods. Recalls that were deemed unreliable by the inter-
viewer or where energy intake was below the 1st or above
the 99th percentile by sex were excluded (n=617, 1.9%).
Our analysis reports on total energy intake; percent of
calories from carbohydrates, protein, total fat, saturated
fat, polyunsaturated fat, and monounsaturated fat; fiber;
cholesterol; alcohol; sodium; vitamin D; calcium; magne-
sium, and potassium. In addition, participants reported
any supplements taken in the past 24hours. Our anal-
ysis reports on mean supplemental intake of vitamin D
(n=3056), calcium (n=3411), magnesium (n=2569), and
potassium (n=2024) among those who reported taking
the supplement in the past 30 days.

Participants additionally reported on whether they
ate' mainly Hispanic foods or mostly Hispanic foods and
some American food,? equal amounts of both Hispanic
and American foods, or® mostly American food and some
Hispanic food or mainly American food. Participants
reported the frequency of eating at fast-food restaurants,
including Latino and Chinese food, as never, less than
once a week, 1-2 times per week, 3-4 times per week, or
>b times per week.

Statistical analysis

The percent distribution (%, SE) of study participant
characteristics was determined by fourlevel glycemic
status (diagnosed diabetes, undiagnosed diabetes, pre-di-
abetes, and normal glucose status). Dietary intake (mean,
SE) was determined by glycemic status and was age-ad-
justed and sex-adjusted to adults with diagnosed diabetes
in the HCHS/SOL. Adjusted estimates are presented
to allow for comparisons across glycemic status groups
without concern for differences in the age (age groups
18-44, 45-64, =65 years) and sex distributions. In addi-
tion, dietary intake was determined by Hispanic/Latino

heritage and adjusted for demographic and behavioral
factors, including education level, years living in the USA,
field center, BMI, and sedentary time. Additional adjust-
ment was conducted to understand whether differences
in heritage remained after controlling for demographic
and behavioral factors. Regression analysis was used to
determine whether there was an interaction between
glycemic status and Hispanic/Latino heritage while
adjusting for covariates. Descriptive statistics were used
to compare eating behavior characteristics (Hispanic vs
American foods and fastfood restaurant use) by glycemic
status and heritage. All statistical analyses used sample
weights to account for the HCHS/SOL sampling design
using SUDAAN (SUDAAN User’s Manual, Release 9.2,
2008; Research Triangle Institute). The HCHS/SOL
sampling weights are a product of a base weight (recip-
rocal of the probability of selection) and three adjust-
ments: (1) non-response adjustments made relative to the
sampling frame, (2) trimming to handle extreme values,
and (3) calibration of weights to the 2010 U.S. Census
target population according to age, sex, and Hispanic/
Latino background.

RESULTS

Participant characteristics

Among Hispanic/Latino adults with diagnosed diabetes,
52.5% were aged 45-64 years compared with 18.2% among
those with normal glucose levels (P<0.001) (online supple-
mental table 1). Among adults with diagnosed diabetes, the
percentage of Mexican heritage was the highest (35.9%)
followed by Puerto Rican heritage (21.8%) and Cuban
heritage (20.2%); Mexican heritage was also the highest
percentage for the other glycemic status groups. Compared
with adults with normal glucose levels, fewer Hispanic/
Latino adults with diagnosed diabetes had a high school
diploma/General Equivalency Diploma (GED) (68.2% vs
88.2%) and more had a household income <$20 000 (54.6%
vs 42.4%) (P<0.001 for both). Fewer adults with diagnosed
diabetes had lived in the USA<10 years (18.3%) compared
with those with normal glucose levels (37.2%, P<0.001).
Mean BMI was higher for those with diagnosed diabetes
compared with those with normal glucose levels (31.9vs
27.7kg/m% (P<0.001). Among those with diagnosed
diabetes, a large percentage had a duration of diabetes <5
years (43.4%) and most were taking oral diabetes medica-
tions (81.3%).

Dietary intake by glycemic status
Mean age-adjusted and sex-adjusted energy intake among
Hispanic/Latino adults with diagnosed diabetes was 1665
kcal/day with 51.4% of calories from carbohydrates,
18.3% from protein, and 31.3% from total fat (table 1).
Age-adjusted and sex-adjusted energy intake was
130-208 kcal/day lower (P<0.001) for those with diag-
nosed diabetes compared with all other glycemic status
groups, but the composition of macronutrients was
similar by glycemic status.
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Table 1

Age-sex adjusted mean (SE) dietary intake of energy, macronutrients, and micronutrients by glycemic status,

Hispanic Community Health Study/Study of Latinos (HCHS/SOL) 2008-2011

Diagnosed Undiagnosed Pre-diabetes Normal glucose
Guidelinest diabetes (n=1825) diabetes (n=1005) (n=5261) levels (n=4998)
Total calories (kcal) 1665 (21.5) 1795 (32.0)* 1816 (15.8)* 1873 (21.5)*
Percent of calories from
Carbohydrates (%) 45-65 51.4 (0.35) 53.2 (0.37)* 53.3 (0.24)* 52.9 (0.28)*
Protein (%) 10-35 18.3 (0.15) 17.1 (0.19)* 16.8 (0.10)* 16.5 (0.13)*
Total fat (%) 20-35 31.3 (0.27) 30.2 (0.32) 30.3 (0.20)* 30.6 (0.24)
Saturated fat (%) <10 10.1 (0.11) 9.9 (0.16) 9 (0.09) 9.9 (0.11)
Polyunsaturated fat (%) 6.8 (0.09) 6.4 (0.12) 5 (0.06)* 6.8 (0.10)
Monounsaturated fat (%) 11.6 (0.14) 11.2 (0.14) 11.2 (0.09) 11.3 (0.10)
Fiber (g/1000 kcal) 14 11.1 (0.18) 10.7 (0.27) .9 (0.15)* 10.0 (0.17)*
Cholesterol (mg) <300 251 (5.4) 247 (6.8) 250 (3.7) 244 (4.1)
Sodium (mg) 2300 2963 (56.5) 3097 (68.1) 3016 (38.3) 3107 (45.1)
Alcohol (g) 14-28 1.4 (0.22) 3.0 (0.46)* 1(0.23)* 4.4 (0.45)*
Dietary sources
Vitamin D (ug) 5-15 5.4 (0.16) 4.9 (0.16) 5.2 (0.14) 5.1 (0.14)
Calcium (mg) 1000-1200 775 (13.8) 741 (15.5) 767 (10.5) 787 (14.1)
Magnesium (mg) 310-420 279 (4.4) 286 (5.6) 281 (5.6) 293 (4.6)
Potassium (mg) 4700 2426 (34.2) 2475 (47.0) 2442 (21.2) 2546 (38.6)
Supplemental sources:t
Vitamin D (ug) 18.3 (5.63) 9.6 (0.55) 11.2 (0.77) 9.5 (0.66)
Calcium (mg) 392 (20.6) 364 (21.9) 361 (15.8) 346 (19.4)
Magnesium (mg) 84.1 (5.54) 76.5 (7.40) 89.0 (4.83) 89.5 (9.50)
Potassium (mg) 67.7 (4.21) 63.5 (4.34) 68.4 (5.87) 61.5 (2.34)

Age and sex adjusted to adults with diagnosed diabetes in the HCHS/SOL (20.4% age 20-44 years, 52.5% age 45-64 years, 27.1% age

65-74 years).
*P<0.01 versus diagnosed diabetes.

TAmong those taking the supplement of interest; vitamin D (n=3056), calcium (n=3411), magnesium (n=2569), and potassium (n=2024).
+Guidelines are the healthy eating guidelines for most Americans by the Office of Disease Prevention and Promotion.” 2 Recommendations

may change depending on health status, age, or activity level.

Among adults with diagnosed diabetes, age-adjusted
and sex-adjusted intake of fiber was 11.1 g/1000 kcal,
which was 1.1g/kcal higher compared with those
with normal glucose levels (P<0.001); sodium intake
(2963 mg) was also high but similar by glycemic status.
Intake of cholesterol, vitamin D, calcium, magnesium,
and potassium from food sources was also similar by
glycemic status. Alcohol intake was lowest for those with
diagnosed diabetes (P<0.01 vs all other glycemic status
groups). Among those who took vitamin D supplements
(20.4%), vitamin D supplementation was higher, but
not significantly, among those with diagnosed diabetes
(18.3vs 9.5 pg among those with normal glucose levels).
There was no difference in supplemental intake of
calcium, magnesium, or potassium by glycemic status.

Dietary intake by Hispanic/Latino heritage and glycemic
status

Mean age-adjusted and sex-adjusted energy intake
among adults with diagnosed diabetes was significantly

higher among those with Cuban heritage (1806 kcal)
compared with those with Dominican, Central Amer-
ican, Puerto Rican, or South American heritage (P<0.01
for all) (figure 1 and online supplemental table 2). After
adjustment for education level, years living in the USA,
BMI, sedentary time, and field center, mean energy
intake was similar by Hispanic/Latino heritage. Results
were similar among those with undiagnosed diabetes,
pre-diabetes, and those with normal glucose levels. There
was no interaction between glycemic status and heritage
in total energy intake.

Among those with diagnosed diabetes, there were few
differences in the percent of calories from carbohydrates,
protein, total fat, or saturated fat by Hispanic/Latino
heritage (figure 2 and supplemental tables 3-6). Among
adults with pre-diabetes, those with Cuban heritage had
a lower percent of calories from carbohydrates and a
higher intake of percent of calories from total fat, satu-
rated fat, and monounsaturated fat compared with those
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with Dominican or Central American heritage but these
associations diminished after additional adjustment.
Among those with diagnosed diabetes, intake of monoun-
saturated fat was highest for adults with Cuban heritage
compared with those with Dominican, Central American,
Puerto Rican, or South American heritage (P<0.01 for
all); however, these differences did not remain after addi-
tional adjustment (online supplemental table 7). There
was no interaction between glycemic status and heritage
for these macronutrients.
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Age-adjusted and sex-adjusted intake of energy (kcal/day) by glycemic status and Hispanic/Latino heritage,
Hispanic Community Health Study/Study of Latinos 2008-2011.

Among those with diagnosed diabetes, age-adjusted and
sex-adjusted mean fiber intake was significantly lower for
adults with Cuban heritage (9.7g/1000 kcal) compared
with those with Dominican (11.4g/1000 kcal), Central
American (11.4g/1000 kcal), or Mexican (13.4g/1000
kcal) heritage (P<0.01 for all) (online supplemental
table 8). These differences became non-significant after
additional adjustment. Similar differences by heritage
were seen among those with undiagnosed diabetes,
pre-diabetes, and normal glucose levels but associations

W Mexican Puerto Rican  m South American

Monounsaturated Fat

Saturated Fat

Figure 2 Age-adjusted and sex-adjusted percent of calories from macronutrients among adults with diagnosed diabetes by
Hispanic/Latino heritage, Hispanic Community Health Study/Study of Latinos 2008-2011.
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remained after adjustment. There was no interaction
between glycemic status and heritage in fiber intake.

Among adults with diagnosed diabetes, there were few
differences in age-adjusted and sex-adjusted cholesterol
intake by heritage, ranging from 201 mg for those with
Dominican heritage to 264 mg for those with Puerto Rican
heritage (online supplemental table 9). Sodium intake
was highest for adults with Cuban heritage compared
with all other heritage groups, regardless of glycemic
status (online supplemental table 10). There were few
differences in alcohol, vitamin D, calcium, or potassium
intake by heritage, regardless of glycemic status; magne-
sium intake was higher for those with Cuban heritage
compared with those with Dominican, Central Amer-
ican, or Puerto Rican heritage, regardless of glycemic
status but these associations diminished after adjustment
(online supplemental tables 11-15).

There were few differences in supplemental intake
of vitamins by heritage (data not shown). Estimates for
supplemental vitamin D intake among those with diag-
nosed diabetes taking a supplement (n=522) were unre-
liable to report by heritage. Supplemental intake of
calcium, magnesium, and potassium was similar by heri-
tage for all glycemic status groups.

Hispanic foods by Hispanic/Latino heritage and glycemic
status

Overall, the prevalence of consuming mainly or mostly
Hispanic foods was significantly higher for those with
Cuban heritage compared with those with Mexican or
Puerto Rican heritage, regardless of glycemic status
(P<0.01 for all) (figure 3). Among those with diagnosed
diabetes, 91.2% of those with Cuban heritage reported
consuming mainly Hispanic foods compared with 74.3%
of those with Mexican heritage, 63.5% of those with

M Cuban (Ref) Dominican  m Central American

100
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N w Y w (o)) ~N o]
© © © ©o© ©o o o o

=
o

Diagnosed Diabetes Undiagnosed Diabetes

Puerto Rican heritage, and 73.7% of those with South
American heritage (P<0.001 for all). Among those with
diagnosed diabetes, 59.5% of those with Cuban heritage
reported never eating fast food compared with 39.2%
of those with Dominican heritage, 41.7% of those with
Central American heritage, 20.8% of those with Mexican
heritage, and 30.1% of those with Puerto Rican heritage
(P<0.01 for all) (data not shown).

CONCLUSIONS

The ADA recommends a healthy, nutrient-dense,
and balanced diet as a central component of diabetes
prevention and self-management efforts; these recom-
mendations are similar and often refer to the healthy
eating guidelines for most Americans by the Office of
Disease Prevention and Promotion.’ ** We found that
energy intake was on average 130-208 kcal/day lower
for US Hispanic/Latino adults with diagnosed diabetes
compared with those without diagnosed diabetes, but
macronutrient composition was similar by glycemic status.
The percent of saturated fat approximates the recom-
mended maximum intake of 10% of total calories. There
were few other differences in dietary intake by glycemic
status among Hispanics/Latinos. Fiber intake was higher
among Hispanics/Latinos with diabetes compared with
those with normal glucose levels; however, intake was well
below the recommendations of 14g/1000 kcal. Sodium
intake was elevated and above the recommended limit of
2300mg/ day, regardless of glycemic status. Cholesterol
intake was similar by glycemic status and fell within the
general guidelines of <300 mg/day; however, Hispanics/
Latinos with diagnosed diabetes consumed on average
251 mg/day, which is above the recommended limit of
200mg/day for adults at high risk for cardiovascular

W Mexican Puerto Rican = South American

I*** - B L] .

Prediabetes Normal Glucose Levels

Figure 3 Prevalence of consuming mainly Hispanic foods or mostly Hispanic foods and some American foods by Hispanic/
Latino heritage, Hispanic Community Health Study/Study of Latinos 2008-2011.
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disease, such as those with diabetes. Calcium intake was
well below recommendations of 1000-1200mg/day,
with intake at 775 mg for those with diagnosed diabetes;
adults with diabetes are at a higher risk of bone frac-
ture; thus, calcium is an important nutrient for those
with diabetes.”” ** Vitamin D intake was low, regardless
of glycemic status, which is also crucial for bone health.
Finally, magnesium and potassium intakes were below
recommendations, regardless of glycemic status; magne-
sium deficiency has been associated with diabetes, and
potassium is a marker for fruit and vegetable intake.'”"

Among adults with diagnosed diabetes, those with
Cuban heritage had higher energy intake compared
with all other Hispanic/Latino heritage groups with
the exception of those with Mexican heritage. However,
there were no differences in energy intake by heritage
after adjusting for sociodemographic factors, field center,
BMI, and sedentary time. Results also showed that those
with Cuban heritage more often consumed tradition-
ally Hispanic foods and were less likely to eat fast food
compared with most other Hispanic/Latino heritage
groups; higher energy consumption among Cubans may
be related to cooking practices at home. Further study is
needed to examine these associations and their impact
on diabetes risk. Macronutrient intake was relatively
similar by heritage among those with diagnosed diabetes.
However, those with Cuban heritage had significantly
higher intakes of monounsaturated fat, which is heart-
healthy, compared with most other Hispanic/Latino
heritage groups. Among those with diagnosed diabetes,
fiber was significantly lower and sodium was significantly
higher for those with Cuban heritage compared with
other heritage groups; again, these associations were not
seen after adjustment.

Although Hispanics/Latinos with diagnosed diabetes
consumed significantly less energy compared with those
without diabetes, when the results were stratified by
Hispanic/Latino heritage there was little difference in
consumption by glycemic status. The finding of no signif-
icant interaction between glycemic status and Hispanic/
Latino heritage was shown for all dietary outcomes. Thus,
dietary intake may be specific to heritage, which has been
shown previously’; but glycemic status has seemingly
little influence on differences in dietary intake across
Hispanic/Latino groups. Given the importance of healthy
diets in the self-management and prevention of diabetes,
physicians and patients should scrutinize dietary intake
with specific attention to nutrients especially important
for cardiovascular disease risk, including saturated fat,
fiber, sodium, calcium, and vitamin D intakes.

Compared with a national sample of non-Hispanic
white and black adults with diabetes in 2007-2010,
Hispanics/Latinos with diagnosed diabetes from the
HCHS/SOL consumed fewer calories, less saturated fat,
more dietary fiber, and less sodium“; however, dietary
fiber and sodium intake among Hispanics/Latinos
were still not within recommendations. Given that US
Hispanics have a higher prevalence of diabetes and US

Hispanics with diabetes are less likely to meet Alc and
LDL-cholesterol targets compared with non-Hispanic
whites, it is unclear what role dietary intake has with
these outcomes.?* Future studies should investigate how
dietary intake in Hispanics/Latinos with several different
heritages may influence diabetes control and prevention
of complications. Results from the current study showed
variation in frequency of eating traditionally Hispanic
foods and of eating fast food by heritage. Use of national
data that do not distinguish Hispanic/Latino heritage
may not be appropriate for practitioners or for public
health messages.

One strength of this study was the use of a large and
diverse sample of Hispanics/Latinos living in the USA that
included several Hispanic/Latino heritage groups. Two
24-hour dietary recalls were used to determine dietary
intake, which is a reliable method to determine average
intake.”” However, dietary intake was self-reported, which
could result in measurement error or bias; individuals
who are overweight may under-report intake.”' Standard-
ized clinical measures of glycemia were used to determine
glycemic status; however, a second follow-up measure of
glycemia was not available to confirm glycemic status
in the HCHS/SOL, potentially causing non-differential
misclassification of glycemic status. In addition, we could
not distinguish type 1 and type 2 diabetes but, as recom-
mended by the ADA, all persons with diabetes should be
following a healthy diet. Although the HCHS/SOL is a
large representative study of the communities surveyed
with good representation of the various Hispanic/Latino
heritage groups, estimates cannot be generalized to the
entire US Hispanic/Latino population. Nevertheless,
the four field centers are among the largest US metro-
politan areas with Hispanic/Latino population or with
the largest percent of the specific heritage group (eg,
Cubans in Miami).

In large samples of Hispanic/Latinos living in the USA,
those with diagnosed diabetes are generally adhering
to the ADA’s dietary recommendations. However, fiber
intake should increase and, among those with or at risk
for cardiovascular disease, cholesterol intake should
decrease. These results are the first to examine dietary
intake by glycemic status and Hispanic/Latino heritage
in this high-risk population group. Physicians and public
health officials should consider these results when devel-
oping culturally specific nutrition programs. Future
research that aims to understand the behavioral differ-
ences in dietary intake by Hispanic/Latino heritage may
give insight into reaching these groups most effectively
for better disease control and prevention.
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