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ABSTRACT
Background: Vegetarian-type dietary patterns have been associated with reducing the risk of developing diabetes and

may function as an effective strategy for diabetes management.

Objectives: We aimed to examine the associations between adherence to plant-based diet indices and the risk of

developing diabetes in the Boston Puerto Rican Health Study.

Methods: Puerto Rican adults (n = 646), aged 45–75 y and free of diabetes at baseline, were included. Dietary intake

was assessed via a validated FFQ. Three plant-based dietary indices were calculated: an overall plant-based diet index

(PDI), a healthful plant-based diet index (hPDI), and an unhealthful plant-based diet index (uPDI). Incident diabetes was

defined as fasting plasma glucose ≥ 126 mg/dL (7.0 mmol/L), glycated hemoglobin ≥ 6.5% (48 mmol/mol), or use of

hypoglycemic agents during follow-up. Cox proportional hazards were used to evaluate associations between the dietary

patterns and incidence of diabetes, adjusting for potential confounders, such as age, sex, socioeconomic status, lifestyle

factors, obesity, total energy intake, depressive symptomatology, and plasma concentrations of lipids.

Results: During a mean of 4.2 y of follow-up, we identified 134 diabetes cases. After adjustment for covariates, higher

hPDI was associated with lower risk of developing diabetes (adjusted HR for the highest compared with the lowest

tertile: 0.54; 95% CI: 0.31, 0.94; P-trend = 0.03). In contrast, the PDI and uPDI were not significantly associated with

the risk of diabetes (P-trend > 0.3 for both).

Conclusions: The healthful plant-based dietary index, but not the total plant-based dietary index, was inversely

associated with diabetes risk. These findings suggest that the quality of plant-based diets must be considered

when recommending plant-based diets for the prevention of diabetes. This trial was registered at clinicaltrials.gov as

NCT01231958. J Nutr 2021;151:3795–3800.
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Introduction

There is growing evidence that a healthy overall dietary pattern,
rather than a focus on individual components, might be a
better strategy for decreasing the risk of developing diabetes (1).
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Several studies have assessed the relation between vegetarian-
type dietary patterns and the associated risk of developing
diabetes (2–6). A defining feature of vegetarian diets is the
absence of animal-based foods, specifically meat. Consuming
meat products has been associated with a higher risk of diabetes,
suggesting that meat may be an independent dietary risk
factor (7–9). Furthermore, the American Diabetes Association
has recommended plant-based eating patterns as an effective
approach for disease management in individuals with diabetes
(10). The shift to plant-based dietary patterns provides for an
interesting approach to further characterize the role of the diet
in the risk of developing diabetes.

A prospective analysis of 3 cohort studies in US men and
women (the Nurses’ Health Studies and Health Professionals
Follow-Up Study) conceptualized a graded plant-based dietary
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pattern based on 3 indices: an overall plant-based diet index
(PDI), a healthful plant-based diet index (hPDI), and an
unhealthful plant-based diet index (uPDI) (11). They found
that the PDI and hPDI were associated with a lower risk of
developing type 2 diabetes, whereas the uPDI was associated
with increased risk (11). The population studied had significant
socioeconomic homogeneity, potentially leading to biased
results. Therefore, it is important to investigate if these results
can be replicated in other diverse populations. To determine
the applicability of these results we examined the relation
between graded plant-based dietary patterns and diabetes risk
in the population examined by the Boston Puerto Rican Health
Study. Diabetes is prevalent in this population consisting of
participants with a low socioeconomic status and a culturally
based dietary pattern that differs considerably from that of the
general US population (e.g., higher intake of rice, beans, and
root vegetables and lower intake of fruit and other vegetables
than non-Hispanic whites) (12–14). At baseline, the prevalence
of type 2 diabetes was 39.5% in this cohort, identified by high
fasting glucose concentration or use of hypoglycemic agents
(12). We hypothesized that greater adherence to the hPDI would
be associated with a lower incidence of diabetes, whereas greater
adherence to the uPDI would be associated with a higher
incidence of diabetes during ∼5 y of follow-up.

Methods
Study participants
Our analysis included participants enrolled in the ongoing longitudinal
Boston Puerto Rican Health Study (NCT01231958), which began in
2004 (12, 13, 15). Objectives of the Boston Puerto Rican Health
Study include examination of relations between stress, heart disease,
physical and cognitive function, and bone outcomes in Puerto Rican
adults living in the greater Boston area. The recruitment of self-
identified Puerto Rican adults (aged 45–75 y) was conducted by
door-to-door enumeration in randomly selected Hispanic-dense census
blocks, with community-based recruitment approaches. The study
included 1502 participants at baseline. We excluded participants with
diabetes at baseline (fasting plasma glucose ≥ 126 mg/dL, glycated
hemoglobin ≥ 6.5%, or use of hypoglycemic agents; n = 774) (16).
We further excluded participants lost to follow-up (n = 39) and those
with missing dietary intake data (n = 11) or with energy intakes <600
or >4800 kcal/d at baseline (n = 70) (13), leaving 646 participants for
analyses (Supplemental Figure 1). The study protocols for the Boston
Puerto Rican Health Study were approved by the institutional review
board at Tufts Medical Center and before their participation in the
study, all participants provided written informed consent.

Assessment of dietary intake and plant-based diet
score
A validated semiquantitative FFQ developed and tested specifically for
this population was used to assess dietary intake (17). The 3 plant-based
diet indices evaluated were PDI, hPDI, and uPDI (11). A total of 18
defined food groups were denoted as either a healthy plant food group,
a less healthy plant food group, or an animal-based food group (11).
Plant foods were categorized as healthy or unhealthy based on existing
knowledge of relations between the plant foods and health outcomes
such as diabetes (11). The foods were then established in the 18 food
groups as outlined by the plant-based diet indices of Satija et al. (11).
Healthy plant food groups included vegetables, whole grains, legumes,
fruits, vegetable oils, nuts, and tea/coffee (11). Unhealthy plant food
groups included refined grains, fruit juices, sugar-sweetened beverages,
potatoes, and sweets and desserts (11). The animal food group included
fish, animal fats, eggs, dairy, seafood, meat, and miscellaneous animal-
based foods (11). Individual food items were summed based on their
frequencies of consumption and mixed dishes were deconstructed into

individual food items and then added to the applicable food group. Each
food group was ranked into quintiles and then allotted a positive score
or a reverse score (11). For positive contribution to scores, participants
in the highest quintile received a score of 5, whereas participants in the
lowest quintile received a score of 1 (11). Reverse scores were defined
for negative contributions: those in the highest quintile received a score
of 1, whereas those in the lowest quintile received a score of 5 (11). For
the hPDI, the healthy plant food group was assigned positive scores, and
both the less healthy plant food group and the animal food group were
assigned reverse scores (11). For the uPDI, the unhealthy plant food
group was assigned a positive score and both the healthy plant food
group and animal food group were assigned reverse scores (11). For the
PDI, both the healthy and unhealthy plant food groups were assigned
positive scores and the animal food group was assigned reverse scores
(11).

In addition, we adapted the 3 plant-based diet indices to create an
alternate PDI, alternate hPDI, and alternate uPDI. The food groups
provisionally classified as plant food were excluded from the plant-
based diet score. Tea/coffee was removed from the healthy plant food
groups. Sweets/desserts and sugar-sweetened beverages were removed
from the unhealthy plant food groups. The remaining 15 defined food
groups were assigned to either the healthy plant food groups, the less
healthy plant food groups, or the animal-based food group (11). The
ranking and scoring for the 3 alternate plant-based diet indices were
consistent with the previous plant-based diet scores.

Assessment of diabetes
The participants were asked to fast for 12 h preceding the morning
blood draw, which was conducted by a certified phlebotomist in the
participant’s home. An enzymatic, kinetic reaction on the Olympus
AU400e with Olympus glucose reagents (Olympus America Inc.) was
used to measure serum glucose with a 2% intra-assay CV (13).
Glycosylated hemoglobin was evaluated by a 2-step process where
the final value was decided by a ratio of glycated hemoglobin to
hemoglobin in conjunction with a conversion factor (13). Using the
Roche Unimate hemoglobin A1c kit (Roche Diagnostics), whole-blood
hemolysate was determined by latex-enhanced immunoturbidimetric
assay to establish glycated hemoglobin, and by the colorimetric
endpoint for hemoglobin, on the Cobas FARA (13). Information was
collected on prescription and over-the-counter medications by having
the participants show the bottles of medication they were currently
taking. The use of hypoglycemic agents included any of the following
medications: metformin, insulin, glinides, sulfonylureas, glitazones, and
α-glucosidase inhibitors. For this study, diabetes status was defined as
having fasting plasma glucose ≥ 126 mg/dL (7.0 mmol/L), glycated
hemoglobin ≥ 6.5% (48 mmol/mol), or use of hypoglycemic agents (16).

Assessment of covariates
Trained bilingual interviewers collected information on age, sex,
education level, household income, marital status, alcohol history,
smoking history, medication use, and acculturation. The income-to-
poverty ratio was calculated using year-specific poverty thresholds and
guidelines from the US Department of Health and Human Services. To
quantify physical activity, the modified Paffenbarger questionnaire from
the Harvard Alumni Activity Survey was used to estimate a physical
activity score (18, 19). The physical activity score was determined by
the sum of hours expended on usual 24-h activities, including sedentary,
light, moderate, or heavy activity and sleeping, multiplied by weighing
factors that correspond to the rate of oxygen consumption correlated
with the activities. Psychological acculturation was assessed with a
scale determining psychological attachment toward either US or Puerto
Rican culture (20). The Center for Epidemiology Studies Depression
(CES-D) Scale was used to evaluate depressive symptomatology (21,
22). Height, weight, and blood pressure were measured in duplicate
during the survey and the averages were obtained for each measurement.
BMI (in kg/m2) was calculated using weight (kg) divided by height
(m) squared. Hypertension status was defined as mean systolic blood
pressure ≥ 140 mm Hg, mean diastolic blood pressure ≥ 90 mm Hg, or
use of antihypertensive medications. Plasma triglycerides (mmol/L) were
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TABLE 1 Baseline characteristics by tertile of PDI among Boston Puerto Rican participants without diabetes at baseline1

Tertile 1 Tertile 2 Tertile 3 P

n 204 243 199
PDI, median (range) 48 (35–51) 54 (52–57) 61 (58–71)
Age,2 y 54.9 ± 0.5 55.5 ± 0.5 56.0 ± 0.5 0.143

Sex 0.164

Men 30.9 28.4 24.6
Women 69.1 71.6 75.4

Education 0.674

<5th grade 17.2 17.9 19.6
5th–8th grade 25.0 22.5 23.6
9th–12th grade 45.1 42.1 36.2
Some college or more 12.7 17.5 20.6

Marital status 0.544

Married/living as married, spouse in HH 28.9 30.0 33.2
Married, spouse not in HH 4.4 0.83 4.5
Divorced/separated 38.7 47.5 34.7
Widowed 12.3 11.3 11.6
Never married 15.7 10.4 16.1

Income-to-poverty ratio5 132 ± 16.6 156 ± 15.4 166 ± 16.9 0.1443

Total energy,5 kcal/d 1909 ± 60.8 2351 ± 56.4 2562 ± 62.7 <0.0013

Smoking status 0.654

Never (<100 cigarettes in entire life) 41.7 44.9 45.2
Smoked in the past, but not currently 30.9 28.8 27.1
Currently smoke 27.5 26.3 27.6

Alcohol frequency 0.634

None within past year 50.3 49.4 50.5
Moderate 39.9 36.4 43.9
Heavy 9.9 14.2 5.6

Physical activity score5 31.8 ± 0.4 32.8 ± 0.3 32.8 ± 0.4 0.043

Psychological acculturation score5 17.9 ± 0.5 19.2 ± 0.5 19.1 ± 0.5 0.093

Depressive symptomatology score5 19.7 ± 0.9 18.7 ± 0.9 18.6 ± 1.0 0.413

BMI,5 kg/m2 29.5 ± 0.4 29.6 ± 0.4 30.0 ± 0.5 0.413

Hypertension 0.304

No hypertension 41.7 46.3 46.9
Hypertension 58.3 53.8 53.1

Plasma triglycerides,5 mmol/L 1.7 ± 0.1 1.8 ± 0.1 1.7 ± 0.1 0.793

Use of antilipemic agents 0.824

Not taking medications 77.0 76.5 77.9
Taking medications 23.0 23.5 22.1

1Values are means ± SEs or percentages. Baseline diabetes status was defined as fasting plasma glucose ≥ 126 mg/dL (7.0 mmol/L), glycated
hemoglobin ≥ 6.5% (48 mmol/mol), or use of hypoglycemic agents. The PDI was defined by 18 food groups according to healthy, less healthy, and
animal food groups. For all tertiles, a higher score is indicative of greater adherence to the dietary pattern. HH, household; PDI, overall plant-based
diet index.
2Adjusted for sex.
3P-trend was calculated by using the median value of each PDI tertile as a continuous variable for continuous variables.
4P-difference was calculated using the median value of each PDI tertile as a continuous variable for categorical variables.
5Adjusted for age and sex.

analyzed from EDTA plasma with an enzymatic endpoint reaction on
the Olympus AU400e with Olympus triglycerides reagents (OSR6133)
(Olympus America Inc.). Antilipemic agents were defined by the use of
any of the following medications: HMG CoA reductase and omega-3
fatty acid supplements.

Statistical analysis
Baseline descriptive statistics were assessed for baseline characteristics
of the participants stratified by tertile of the plant-based diet indices.
Values for categorical covariates are shown as percentages, and for
continuous covariates as means ± SEs, adjusted for age and sex. Food
group intake was assessed by tertile of the 3 plant-based diet indices and
presented as means ± SDs.

Cox proportional hazards were used to calculate HRs and 95%
CIs to determine associations between the plant-based diet indices and
the incidence of diabetes as a binary outcome in participants without
diabetes. The proportional hazard assumption was satisfied. We first
adjusted for age and sex (model 1); then for age, sex, total energy (kcal),
and BMI (model 2); then further adjusted for education level, marital

status, income-to-poverty ratio, total energy intake, smoking status,
alcohol frequency, physical activity score, psychological acculturation
score, depressive symptomatology, BMI, hypertension status, plasma
triglyceride concentration, and antilipemic agents (model 3). Further,
secondary analyses were conducted using the 3 alternate plant-based
diet indices. There was a concern for overadjustment in our models, thus
sensitivity analyses were conducted by excluding covariates, including
hypertension status, plasma triglyceride concentration, and antilipemic
agents, that may act as mediators on the pathway linking the plant-
based dietary indices to diabetes. Statistical analyses were conducted
using SAS version 9.4 (SAS Institute).

Results

Age- and sex-adjusted baseline characteristics are presented by
PDI (Table 1), hPDI (Supplemental Table 1), and uPDI tertiles
(Supplemental Table 2). Participants with higher PDI were more
likely to have higher total energy intake and higher physical
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TABLE 2 Incidence of diabetes by tertile of PDI among participants without baseline diabetes1

Tertile 1 Tertile 2 Tertile 3 P-trend2

n (person-years) 204 (746) 243 (938) 199 (796)
PDI, median (range) 48 (35–51) 54 (52–57) 61 (58–71)
Cases 44 48 42
Crude incidence rate/1000 person-years 59.0 51.2 52.8
Model 13 1.00 (Ref.) 0.77 (0.50, 1.17) 0.77 (0.50, 1.19) 0.26
Model 24 1.00 (Ref.) 0.80 (0.52, 1.23) 0.77 (0.49, 1.22) 0.29
Model 35 1.00 (Ref.) 0.86 (0.54, 1.38) 0.79 (0.48, 1.30) 0.36
Model 46 1.00 (Ref.) 0.84 (0.53, 1.35) 0.77 (0.47, 1.27) 0.32
Alternate PDI5,7 1.00 (Ref.) 0.83 (0.50, 1.36) 0.84 (0.52, 1.34) 0.45

1GED, General Educational Development; PDI, overall plant-based diet index.
2P-trend was calculated using the median value of each PDI or alternate PDI tertile as a continuous variable.
3Adjusted for age and sex.
4Adjusted for age, sex, total energy (kcal), and BMI (kg/m2).
5Adjusted for age, sex, education (<5th grade, 5th–8th grade, 9th–12th grade or GED, some college or more), marital status (married/living as married/spouse in household,
married and spouse not in household, divorced/separated, widowed, or never married), income-to-poverty ratio (total household income/threshold dollar amount), total energy
(kcal), smoking status (<100 cigarettes in entire life, past but not current, or current), alcohol frequency (none, moderate, or heavy), physical activity score, psychological
acculturation score, depressive symptomatology score, BMI (kg/m2), hypertension (y/n), plasma cholesterol (mmol/L), and antilipemic agents (y/n).
6Adjusted for age, sex, education (<5th grade, 5th–8th grade, 9th–12th grade or GED, some college or more), marital status (married/living as married/spouse in household,
married and spouse not in household, divorced/separated, widowed, or never married), income-to-poverty ratio (total household income/threshold dollar amount), total energy
(kcal), smoking status (<100 cigarettes in entire life, past but not current, or current), alcohol frequency (none, moderate, or heavy), physical activity score, psychological
acculturation score, depressive symptomatology score, and BMI (kg/m2).
7Alternate PDI was calculated by removing tea and coffee from the healthy plant food groups and removing sweets and desserts, and sugar-sweetened beverages, from the
unhealthy plant food groups.

activity scores (Table 1). On the other hand, participants with
higher hPDI were older, more likely to be women, nonsmokers,
and current users of lipid-lowering medications. They were also
less likely to be heavy alcohol drinkers (Supplemental Table 1).
Supplemental Table 3 presents actual intake of the food groups
by PDI, hPDI, and uPDI tertiles.

During a mean of 4.2 y of follow-up, we documented
134 cases for incident diabetes. An inverse nonsignificant
trend between the PDI and risk of diabetes was observed
(HR for the highest compared with lowest tertile: 0.79; 95%
CI: 0.48, 1.30; P-trend = 0.36) (Table 2). Higher hPDI was
associated with a significantly lower risk of diabetes after
adjustment for covariates (HR for the highest compared with
lowest tertile: 0.54; 95% CI: 0.31, 0.94; P-trend = 0.03)
(Figure 1, Supplemental Table 4). We did not observe a
significant association between the uPDI and risk of diabetes
(HR for the highest compared with lowest tertile: 1.19; 95%
CI: 0.66, 2.14; P-trend = 0.60) (Figure 1, Supplemental Table
4). Removing tea/coffee from the healthy plant food groups
and removing sweets/desserts and sugar-sweetened beverages
from the unhealthy plant food groups did not substantially
change the results for the alternate PDI and uPDI (Table 2,
Figure 1, Supplemental Table 5). Higher alternate hPDI was
significantly associated with a lower risk of diabetes (HR for the
highest compared with lowest tertile: 0.50; 95% CI: 0.30, 0.86;
P-trend = 0.01) (Figure 1, Supplemental Table 5). Excluding
hypertension status, plasma triglyceride concentration, and
antilipemic agents did not change results materially (Model
4) (Table 2, Supplemental Tables 4, 5). Further, we did not
observe any significant interactions between the plant-based
dietary indices and age, sex, BMI, or income-to-poverty ratio,
in relation to diabetes risk (P > 0.05 for all) (data not
shown).

Discussion

In this sample of self-identified Puerto Rican adults living in
Massachusetts, greater adherence to the hPDI was associated

with a lower risk of developing diabetes (P-trend = 0.03).
Greater adherence to the PDI appeared to be protective in the
development of incident diabetes (P-trend = 0.36).

The observed inverse association between the hPDI and
diabetes risk is consistent with other epidemiologic studies (11,
23). Results from 3 prospective US cohorts found that, after
pooled multivariable adjustments, the HR comparing the 2
extreme deciles of the hPDI was 0.55 (95% CI: 0.51, 0.59)
for risk of incident type 2 diabetes (11). Similar significant
inverse associations between the hPDI and diabetes risk were
also observed in the Singapore Chinese Health Study; after
multivariable adjustment, the HR for the highest compared
with the lowest quintile of the hPDI was 0.81 (95% CI:
0.75, 0.89) (23). Previous clinical trials have shown that a
vegetarian or vegan diet could significantly increase insulin
sensitivity, improve glycemic control, and lower plasma lipid
concentrations and body weight, in comparison with other more
conventional diets (24–26). Collectively, these observations
confirm the broad applicability of adherence to the hPDI diet
decreasing the risk of developing diabetes.

These findings have important public health implications,
given the disproportionately high prevalence of diabetes in the
Puerto Rican population (12, 27). In addition, among Boston
Puerto Rican study participants, higher psychological accultur-
ation by US orientation was associated with higher diet quality
as assessed by higher scores for the Alternate Healthy Eating
Index-2010 (AHEI-2010) and the Mediterranean Diet Score
(MeDS) (28); whereas, lower acculturation by a psychological-
based scale, years living in the mainland United States, and
a language-based scale was associated with greater adherence
to traditional dietary patterns (28). However, adjustment for
the psychological acculturation score in the analyses did not
materially change the observed association between hPDI and
diabetes risk. Many of the traditional foods consumed by this
population, including beans, oatmeal, and nuts, are also found
in the healthful plant-based dietary pattern (11, 29). This is,
therefore, a starting point for encouraging increased use of
healthy plant-based foods in this population. By providing
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FIGURE 1 Adjusted HRs with 95% CIs for incidence of diabetes by tertile of hPDI (A), uPDI (B), alternate hPDI (C), or alternate uPDI (D). Models
adjusted for age, sex, education (<5th grade, 5th–8th grade, 9th–12th grade or General Educational Development, some college or more), marital
status (married/living as married/spouse in household, married and spouse not in household, divorced/separated, widowed, or never married),
income-to-poverty ratio (total household income/threshold dollar amount), total energy (kcal), smoking (<100 cigarettes in entire life, past but
not current, or current), alcohol frequency (none, moderate, or heavy), physical activity score, psychological acculturation score, depressive
symptomatology score, BMI (kg/m2), hypertension (y/n), plasma cholesterol (mmol/L), and antilipemic agents (y/n). Alternate hPDI and uPDI
were calculated by removing tea and coffee from the healthy plant food groups and removing sweets and desserts, and sugar-sweetened
beverages, from the unhealthy plant food groups. hPDI, healthful plant-based diet index; uPDI, unhealthful plant-based diet index.

education on the health benefits and identification of culturally
significant hPDI foods, one can encourage the transition to an
hPDI diet. Ultimately this dietary change has the potential to
reduce the prevalence of diabetes in this population.

We observed a nonsignificant trend between a higher PDI
and lower risk of diabetes (adjusted HR: 0.79, for the 2 extreme
tertiles). This inverse relation is consistent with previous studies
conducted in Asian and non-Hispanic white populations.
In the Singapore Chinese Health Study (n = 45,411), the
multivariable-adjusted HR comparing the highest with the
lowest quintile for the PDI was 0.83 (95% CI: 0.76, 0.92) for
diabetes risk (P-trend < 0.001) (23). Further, the Rotterdam
Study (n = 6798) reported an HR of 0.87 (95% CI: 0.79,
0.99) linked to a risk of diabetes with a higher plant-based
dietary index (30). Similar results were observed in 3 prospective
cohort studies consisting of 69,949 older women from the
Nurses’ Health Study I, 90,239 middle-aged women from the
Nurses’ Health Study II, and 40,539 men from the Health
Professionals Follow-Up Study (11). The nonsignificant results
in our study are likely due to the relatively small sample size
and the small number of diabetes cases. As a result of the
small number of incident diabetes cases and relatively small
starting baseline cohort of 1502 study participants, our study
may lack the statistical power to detect significant associations
of diet as depicted by the PDI and uPDI with diabetes risk.
However, the uPDI in our study demonstrated an observed

positive association with diabetes risk although this trend was
not significant. Despite the null findings observed for the PDI
and uPDI scores, our study was still able to detect significant
associations between diabetes risk and the hPDI.

Our study confirmed the association of the hPDI diet with
decreased risk of incident diabetes in a representative sample
of Puerto Rican adults living in the Boston area. The results
in the Puerto Rican adult population are consistent with
prior studies conducted in different populations, demonstrating
the broad applicability of the hPDI diet across various
cultures and socioeconomic classes. We adjusted for potential
confounders, including age, sex, socioeconomic status, lifestyle
factors, obesity, total energy intake, depression, and plasma
concentrations of lipid profiles. Further, the FFQ used to capture
dietary intake in this study has previously been validated
and adapted for this population. In addition, by investigating
an overall plant-based dietary index, a healthful plant-based
dietary index, and an unhealthful plant-based dietary index,
we were able to examine graded plant-based dietary patterns
to identify beneficial and opposing effects for the incidence of
diabetes.

There are several potential limitations to our study. First,
generalizability of the results may be limited owing to the
specific cultural context of this Puerto Rican cohort. In addition,
the semiquantitative FFQ captured self-reported dietary intake
which leads to inevitable errors in measurement, which may
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attenuate the association toward the null if the misclassification
is nondifferential. Likewise, the plant-based dietary patterns
were assessed based on baseline dietary measures, which
may not accurately predict diabetes incidence over time.
Further, another limitation is the scoring for the 3 plant-
based diet indices which consider all components to contribute
an equal weight, yet the impact of each plant food may
differentially influence the outcome of diabetes. Subsequently,
the small sample size limited further analyses of the individual
components of the 3 plant-based diet indices. Correspondingly,
the participants in our analyses were more likely to be women.
The interactions between the plant-based diet exposures and
sex, concerning the risk of diabetes, were tested and found
to be not significant. However, this could be due to the lack
of statistical power to detect the small-to-moderate gender
difference. Finally, because the study is observational, the
analyses may be predisposed to residual confounding despite
controlling for a wide spectrum of confounders. Therefore, it is
important to continue to test the associations between plant-
based dietary patterns and the risk of diabetes among other
populations, particularly other Hispanic groups with different
dietary patterns.

In summary, the current study suggests the favorable
effects of a healthful plant-based dietary pattern on the risk
of developing diabetes. The findings of this study suggest
that adhering to a diet comprising healthy plant-based foods
decreases the risk of developing diabetes in a Puerto Rican
population and might be an independent modifiable risk factor.
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