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Abstract

Background Obesity and metabolic syndrome (MetS) have been implicated as rising risk factors for the development of
colorectal cancers. A rapid increase in the prevalence of obesity and severe obesity among Hispanic patients in the United
States may present substantially increased risk for advanced colorectal neoplasia in this population. Currently, there is very
little research in this area.

Aims We sought to identify metabolic risk factors for advanced adenomas (AA) in Hispanic Americans.

Methods We retrospectively reviewed data from the Los Angeles General (LAG) Medical Center of asymptomatic His-
panic patients above 45 years of age who underwent their first colonoscopies following a positive screening FBT. Patient
demographics, metabolic characteristics, as well as colon polyp size and histology were recorded. Polyps were classified as
adenomas or AA (including both high-risk adenomas and high-risk serrated polyps). Relative risk for AA was assessed by
multivariate logistical regression analyses.

Results Of the 672 patients in our study, 41.4% were male, 67% had adenomas, and 16% had AA. The mean BMI was
31.2 kg/m®. The mean HDL-C was 49.5 mg/dL (1.28 mmol/L) and the mean triglyceride level was 151 mg/dL. 44.6%
had diabetes and 64.1% had hypertension. When comparing patients with AA to patients with no adenoma, male sex,
BMI >34.9 kg/m?, and elevated fasting triglyceride levels were associated with an increased risk of AA. FIB-4 >1.45 was
also associated with an increased risk of AA in males. There was no significant difference in the risk of AA with diabetes,
hypertension, FIB-4 score, LDL-C level, and HDL-C level.

Conclusions Hispanic patients with a positive FBT were observed to have a high incidence of AA. Class II obesity
(BMI > 35 kg/m?), elevated triglyceride levels were identified as risk factors among males in our study. Early interventions
to address these modifiable risk factors in at-risk populations, such as multi-disciplinary weight management programs for
the treatment of obesity and related co-morbidities, could potentially lead to risk reduction and CRC prevention.
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Introduction

Colorectal cancer (CRC) is the third leading cause of cancer-
related deaths in U.S. [1]. Over the past two decades, there
have been notable declines in overall CRC incidence and
mortality largely due to the widespread implementation of
screening processes, including colonoscopy, CT colonogra-
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(45%) compared to the general U.S. adult population (40%)
[2]. Closely linked to obesity, MetS—comprising of insulin
resistance, central obesity, dyslipidemia, and elevated blood
pressure—is also highly prevalent in the Hispanics [7]. We
speculate that obesity and elements of MetS may impact
the development of CRC in the Hispanic population. Our
study sought to assess the association of obesity and ele-
ments of MetS with advanced adenoma (AA)—a precursor
to CRC—in Hispanic patients after a positive FBT.

Materials and Methods
Study Design and Population

This is a retrospective study of Hispanic patients at least
45 years of age who underwent a diagnostic colonoscopy
between December 2016 and December 2020 following
a positive FBT at Los Angeles General Medical Center
(LAG), formerly known as Los Angeles County + Univer-
sity of Southern California Medical Center. LAG is a large
urban safety-net hospital and serves as a major referral cen-
ter for uninsured and underinsured patients in Los Angeles
County. Patients at average-risk for colon cancer are most
commonly screened using FBT, either FIT or FOBT, in
this underserved population as it is non-invasive and inex-
pensive, with studies showing higher adherence rates with
its use in safety-net populations as compared to screening
colonoscopies [8]. If positive, the patient is referred for
colonoscopy.

Using the electronic medical record (EMR), patients
scheduled for an outpatient colonoscopy with an indication
which included the term “fecal immunohistochemistry test,”
“FIT,” “fecal occult blood test,” “FOBT,” “FBT,” or “fecal
blood test” were screened to ensure they met study criteria.
Patients who self-identified as Hispanic in the demograph-
ics section on EMR and had no prior colonoscopy were
included. Patients with poor quality bowel preparation, his-
tory of colorectal cancer, first degree relative with colorectal
cancer, or prior colectomy were excluded from the study.
Approval from the institutional review board was obtained
and all research was performed in accordance with relevant
guidelines and regulations.

Demographic and Clinical Data

Demographics and Patient History Demographic informa-
tion, including sex and country of origin, were self-reported
and obtained from the EMR. If country of origin was not
recorded in the EMR, it was labeled as unknown. Medica-
tion lists and any obesity-related medical co-morbidities
including diabetes, hypertension, and dyslipidemia at the
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time of colonoscopy were reviewed. Family history and
social history, including alcohol and tobacco use, were self-
reported and extracted from the EMR.

Laboratory Values and Clinical Information The date of
a positive FBT was documented. All laboratory and other
clinical data were collected from the date of colonoscopy
or within twelve months of colonoscopy. Clinical data
included height and weight, used to calculate body mass
index (BMI). Laboratory data of interest included fasting
glucose (FG), glycated hemoglobin (HbAlc), low density
lipoprotein (LDL-C), high density lipoprotein (HDL-C), tri-
glycerides (TG), total cholesterol, aspartate aminotransami-
nase (AST), alanine aminotransferase (ALT), albumin, and
platelet count. Metabolic syndrome was defined as having
any three of the following:

e Obesity: BMI> 30 kg/m?.

e Low HDL-C: HDL-C <40 mg/dL in males, < 50 mg/
dL in females.

e Elevated TG: TG > 150 mg/dL or prescription of an anti-
hyperlipidemic medication.

e Impaired FG: FG> 110 mg/dL, diagnosis of type 2 dia-
betes, or an anti-diabetic prescription.

e Hypertension: Elevated systolic blood pressure
(SBP>130 mmHg) or diastolic blood pressure
(DBP>85 mmHg), diagnosis of hypertension, or an
anti-hypertensive prescription.

Colonoscopy and Polyp Data Patients were referred for
a colonoscopy by their referring providers after a docu-
mented positive FBT. All colonoscopies were performed by
gastroenterology fellows with attending supervision. Data
obtained from the colonoscopy reports included procedure
date, quality of bowel preparation, number of polyps, size
and location of largest polyp, endoscopic appearance and
histology of largest polyp, and method of removal of larg-
est polyp. Any extracted polyps were placed in a standard
formalin solution and reviewed by an attending patholo-
gist. Extracted polyps were classified as adenomas or as AA
(including both high risk adenomas and high-risk serrated
polyps). High risk features of adenomatous polyps include
size > 10 mm, high-grade dysplasia, and villous or tubulovil-
lous histology. Features of high-risk serrated polyps include
size> 10 mm, presence of high-grade dysplasia, proximal
colon location, or > 3 non-advanced serrated adenomas.

Statistical Analysis

Patient demographics were reported as mean (standard devi-
ation) for continuous variables, frequency and percentage
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for categorical variables. Variables distribution between no
adenoma vs. high risk group were compared using t-test
or Chi-square test when appropriate. Multivariable pois-
son regression with robust variance were used for model-
ing outcomes (1) Any adenoma vs. normal; (2) High risk
adenoma vs. normal. Linearity assumptions for continuous
variables were checked by LOESS plot and fractional poly-
nomial test. Continuous variables were tested using splines,
categorization by clinical meaningful cutoffs, transforma-
tions, and final model was chosen based on smallest model
Akaike information criterion (AIC) and Bayesian informa-
tion criterion (BIC values). With prior research indicating
lipids acting differently based on sex, additional analysis
were conducted by different sex cohort. Significance level
was set as 0.05, 2-sided. All analysis were performed using
SAS 9.4 (SAS Institute Inc., Cary, NC, USA.).

Results
Demographics

Our study included 672 patients of Hispanic origin who
underwent colonoscopy after a positive FBT. No adenoma
was present in only 224 (33%) of patients with the remain-
ing 67% having at least one. AA was found in 105 patients
(16%). The 343 patients (51%) with adenomas which are
not AA were not included in the analyses. The summative
demographic data of all patients, of patients with AA, and of
patients with no adenoma are shown in Table 1.

Amongst the total patient cohort, the mean age was 58.9
years and 41.4% were male. The mean BMI was 31.2 kg/m?.
44.6% of the study population had diabetes with a mean Hb
Alc 6.6%, and 64.1% had hypertension. Statins were used by
51.6% of patients. Mean HDL-C, LDL-C, and triglyceride

level were 49.5 mg/dL (1.28 mmol/L), 93.1 mg/dL(2.41
mmol/L) and 151 mg/dL (3.91 mmol/L) respectively.

Among patients with AA, the mean age was 59.3 years,
60.0% were male, and the mean BMI was 32.2 kg/m?.
44.8% of patients with AA had diabetes with a mean Hb Alc
of 6.5%, and 73.3% had hypertension. Mean HDL-C was
46.4 mg/dL (1.20 mmol/L), mean LDL-C was 85.1 mg/dL
(2.20 mmol/L), and mean triglyceride level was 160.6 mg/dL
(4.16 mmol/L). In patients with no adenoma, the mean age
was 57.7 years, 45.5% were male, and the mean BMI was
31.3 kg/m?. In this group, 57.6% had hypertension, 40.6%
had diabetes with a mean Hb Alc 6.5%. Mean HDL-C was
51.5 mg/dL (1.33 mmol/L), mean LDL-C 99.9 mg/dL (2.59
mmol/L), and mean triglyceride was 139.1 mg/dL (3.60
mmol/L). When comparing patients with AA to patients
with no adenoma, those with AA were predominantly male,
had significantly more hypertension, significantly higher
statin use, significantly higher HDL-C levels, and signifi-
cantly lower LDL-C levels.

Metabolic Determinants and Advanced Adenoma

Using multivariate regression analysis, we compared the
105 patients with AA to the 224 patients with no adenoma
to determine the relative risk for BMI, various metabolic
determinants, and FIB-4. The analyses of metabolic risk
factors for AA are shown in Table 2; Fig. 1.

When comparing patients with AA to patients with
no adenoma, male sex (RR 2.146, 95% CI 1.460-3.156,
p=0.0001), BMI>34.9 kg/m® (RR 1.788, 95% CI 1.034—
3.0942, p=0.04) and elevated triglyceride levels (per
10-unit increase, RR 1.016, 95% CI 1.00-1.0283, p=0.02)
were associated with an increased risk of AA. There was no
significant difference in the risk of AA with diabetes, hyper-
tension, FIB-4 score, LDL-C level, and HDL-C level.

Table 1 Demographics All Patients Patients with AA  Patients with No  p-value
(N=672) (N=105) Adenoma (AA
(N=224) vs. No
Adenoma)
Demographic data of His- Percentage of Total Cohort 100% 16% 33%
panic patients who underwent Age (years) 58.9+8.0 59.3+9.9 57.7+7.8 0.12
colonoscopy after positive Male (%) 414 60.0 45.5 <0.0001*
FOBT. Groups were stratified BMI (kg/m2) 31.2+6.7 322+79 31.3+6.6 0.27
by all patients (n=672), patients  Aspirin Use (%) 38 343 348 0.92
in Wlll(‘)’? 1‘*63 vere identified Statin Use (%) 51.6 59.1 43.8 0.01%
f;’h‘o o, d;ﬁoan‘:a sg;:‘:;seﬁl Number of Polyps 24431 43435 0 <0.0001*
fied (n =2247 33%)_ The 343 Hypertension (%) 64.1 73.3 57.6 0.006*
patients (51%) with adenomas Diabetes (%) 44.6 44.8 40.6 0.48
which are not AA were no Hgb Alc (%) 6.6+1.5 6.5+1.4 65+1.3 0.88
included in the analysis. T-tests  HpL-C (mg/dL) 49.5+14.5 46.4+142 51.5+12.7 0.005*
were performed to compare LDL-C (mg/dL) 93.1+38.0 85.1+37.0 99.9.+35.1 0.003*
characteristics of patients with . .
Triglycerides (mg/dL) 151+89.4 160.6+116.2 139.1+80.3 0.09

AA to patients with no adenoma
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Table 2 Metabolic Risk Factors of Advanced Colorectal Adenoma

Risk Factors Relative Risk (95% CI)  p-value
Sex (males vs. females) 2.146 (1.460-3.156) 0.0001*
Body Mass Index (kg/m?)
<25.0 1
25.0-29.9 1.183 (0.681-2.056) 0.55
30.0-34.9 0.982 (0.533-1.812) 0.95
>34.9 1.788 (1.034-3.092) 0.04*
Diabetes 0.739 (0.526-1.039) 0.08
Hypertension 1.117 (0.749-1.667) 0.59
Triglycerides (per 10-unit 1.016 (1.00-1.0283) 0.02*
increase)
HDL-C <40 mg/dL 0.791 (0.555-1.127) 0.19
LDL-C>100 mg/dL 0.795 (0.542—-1.167) 0.24
FIB-4>=1.45 1.080 (0.774-1.508) 0.65

Multivariate logistical regression analyses of BMI, metabolic deter-
minants, and FIB-4 on the risk of advanced colorectal adenoma on
colonoscopy in Hispanic patients with a positive FOBT. Patients with
AA were compared to patients with no adenoma for each risk factor

Sex-Based Differences in Metabolic Determinants
and Advanced Adenoma

Using multivariate regression analysis, we compared males
with AA to males with no adenoma. The analyses of met-
abolic risk factors for AA in males are shown in Table 3;
Fig. 1. Multivariate regression analysis also compared
females with AA to females with no adenoma. The analyses
for metabolic risk factors for AA in females are shown in
Table 4; Fig. 1.

In males, BMI >34.9 kg/m? (RR 1.974, 95% CI 1.162—
3.352, p=0.01) almost doubled AA risk. Elevated tri-
glyceride level (per 10-unit increase, RR 1.015, 95% CI
1.0016-1.0291, p=0.03) and FIB-4 score greater than 1.45
(RR 1.574, 95% CI 1.066-2.324, p=0.02) also signifi-
cantly increased the risk for AA in males. Other metabolic
determinants including diabetes, hypertension, HDL-C, and
LDL-C levels were not associated with increased risk of AA
in males. In females, none of the observed metabolic fac-
tors, BMI, nor FIB-4 score were associated with increased
risk of AA.

Discussion

In this retrospective study of the metabolic risk-factors of
AA in Hispanic patients after positive FBT, we found that
male sex, class II obesity, and elevated triglyceride level
was associated with an increased risk of AA. When stratify-
ing by sex, we found that obesity and elevated triglyceride
level posed an increased risk of AA in males. On the other
hand, these metabolic risks were not significant in females
with AA. Overall, there was a high prevalence of obesity,
metabolic syndromes, and advanced hepatic fibrosis in our

@ Springer

study population. Our study sought to better understand the
association of adenoma and individual metabolic risk fac-
tors in Hispanic patients, a cohort that is currently under-
represented in research.

Metabolic Determinants of AA

Several studies have provided evidence that the components
of metabolic syndrome—including insulin resistance, obe-
sity, and dyslipidemia—are associated with an increased
risk of developing colorectal cancer in Non-Hispanic Whites
and Asians [2, 9-14]. The focus on separate elements of
metabolic syndrome enhances our understanding of how
these various components contribute to risk of colorectal
adenoma development, both individually and together as
a syndrome. Identification of key metabolic risk factors
for colorectal adenoma and malignancy provides valuable
information for risk stratification, and targets for possible
risk reduction.

In line with other studies, we found an increased risk of
AA in patients with class II obesity in our study popula-
tion. Approximately 52% of patients in our study had obe-
sity, with a mean BMI of 31.2 kg/m?. Based on CDC data
(2017-2018) [15], Hispanic adults in the United States had
a higher prevalence of obesity (44.8%) compared to non-
Hispanic whites (42.2%).

The association between obesity and colorectal adenoma
and malignancy has been established previously in numerous
studies [16]. In some, waist circumference, visceral obesity,
and waist to hip ratio were also found to be independent risk
factors for colorectal adenoma [10, 17, 18]. Another study
found a significant positive association between BMI and
colorectal cancer risk with any 1 kg/m? increase in BMI con-
ferring additional colorectal cancer risk (HR 1.03 for males,
HR 1.02 for females) [19]. Furthermore, in both males and
females, BMI is significantly associated with higher rates of
mortality in colon cancer [12]. Our study adds to this data,
confirming these findings in Hispanic patients.

The mechanism linking obesity and metabolic syn-
dromes with CRC remains unclear. Insulin resistance, a key
feature to the pathophysiology of MetS, has been implicated
in colonic carcinogenesis by promoting cell proliferation,
and inhibiting apoptosis through hyperinsulinemia and the
release of insulin like growth factors [20]. A significant asso-
ciation has been found between the prevalence of colorectal
adenomas and increasing levels of glucose, levels of hemo-
globin Alc, and C-peptide [21]. Diabetes was not associ-
ated with an increased risk of AA in our study, although this
may be due to the lower mean Hgb Alc levels noted in our
patient population (mean Hgb Alc 6.6+ 1.5). In one study,
it has been shown that poor glycemic control in patients
with type 2 diabetes mellitus, defined as Hgb Alc>7.5%,



Digestive Diseases and Sciences (2024) 69:1403-1410

1407

RISK FACTORS

Sex (males vs females)

Body Mass Index (kg/m2)
<25.0

RR [95% CI], P-VALUE

2.146 [1.460, 3.156], 0.0001*

25.0-29.9 ::{7
v

3 [0.681, 2.056], 0.55
1.176 [0.657, 2.103], 0.59
1.240 [0.299, 5.147], 0.77

30.0-34.9 —
b
>34.9 ‘%
L 4
Diabetes _.‘_
———
Hypertension — 1.117 [0.749,
le— 1.075 [0.692, 1.67
4 1.360 [0.664, 2.745
Triglycerides (per 10-unit... 1.016 [1.000, 1.028], 0.02*
. 1.015 [1.002, 1.0291, 0.03*
1.014 [0.986, 1.043], 0.33
HDL <40 mgn‘dL 0.791 [0.555 7], 0.19
= 0.766 [0.518, 1.133], 0.18
0.935 [0.445 , 0.86
LDL =100 mg/dL — 0.795 [0.542, 1.167], 0.24
—— 0.865 [0.572, 1.307], 0.49
——T 0.660 [0.334, 1.3011], 0.23
FIB-4 >=1.45 —— ,0.65
—— 10.02*
—— ,0.18

e All Patients

Relative Risk Ratio

4 5 6 7 &

¢ Males < Females

Fig. 1 Forest plot of metabolic determinants and relative risk of AA in all patients, in male patients, and in female patients. For group, the respec-
tive cohort with AA were compared to the respective cohort with no adenoma

independently predicts a higher tendency to develop adeno-
matous polyps and an increased risk for colorectal cancer
compared to well-controlled diabetes [22]. While our study
found higher incidences of insulin resistance in our His-
panic patients, we did not find an association with increased
incidence of AA.

In our study, the presence of elevated triglyceride lev-
els were associated with an increased risk of AA in males,
while the presence of hypertension, HDL-C, and LDL-C
had no association with AA. Similarly, mixed results have
been noted in other studies. One large study revealed that
the prevalence of colorectal adenoma was higher in indi-
viduals with higher triglyceride, total cholesterol, and blood
pressure levels [13]. However, in another study, there were
mixed results, showing a statistically significant increase
in both non-neoplastic polyps and AA in patients with

hypertension [23]. Another systematic review and a meta-
analysis of colonoscopy studies in Asia between 2000 and
2014 showed that people with adenoma were more likely to
have unfavorable cholesterol profiles at the time of colonos-
copy than those without adenoma [24].

Sex Based Differences in AA Risk Factors

Our study identified more AA in males (23%) compared to
females (11%) after a positive FBT. Males are also known to
have a higher incidence and mortality of CRC than women
[25]. In addition, the sensitivity and positive predictive
value of fecal occult blood tests are higher among men than
among women [26]. Furthermore, a large cross-sectional
study reported that a larger proportion of women exhibited
flat- and depressed-type colorectal neoplasia, often seen in
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Table 3 Metabolic Risk Factors of Advanced Colorectal Adenoma in
Males

Risk Factors Relative Risk (95% CI) p-value
Body Mass Index (kg/m?)
<25.0 1
25.0-29.9 1.176 (0.657-2.103) 0.59
30.0-34.9 0.888 (0.456-1.732) 0.73
>34.9 1.974 (1.162-3.352) 0.01*
Diabetes 0.844 (0.567-1.257) 0.40

Hypertension
Triglycerides (per 10-unit
increase)

HDL-C <40 mg/dL

1.075 (0.692-1.670)  0.75
1.015 (1.0015-1.0291)  0.03*

0.766 (0.518-1.133) 0.18
LDL-C>100 mg/dL 0.865 (0.572-1.307) 0.49
FIB-4>=1.45 1.574 (1.066-2.324) 0.02*
Multivariate logistical regression analyses of BMI, metabolic deter-
minants, and FIB-4 on the risk of advanced colorectal adenoma on
colonoscopy in Hispanic male patients with a positive FOBT. Male
patients with AA were compared to male patients with no adenoma
for each risk factor

Table 4 Metabolic Risk Factors of Advanced Colorectal Adenoma in
Females

Risk Factors Relative Risk (95% CI)  p-value
Body Mass Index (kg/m?)
<25.0 1
25.0-29.9 1.240 (0.299-5.147) 0.77
30.0-34.9 1.125 (0.250-5.065) 0.88
>34.9 1.610 (0.395-6.554) 0.51
Diabetes 0.683 (0.367-1.272) 0.23
Hypertension 1.350 (0.664-2.745) 0.41
Triglycerides (per 10-unit 1.014 (0.986-1.0426) 0.33
increase)
HDL <40 mg/dL 0.935 (0.445-1.968) 0.86
LDL>100 mg/dL 0.660 (0.334-1.301) 0.23
FIB-4>=1.45 0.595 (0.279-1.265) 0.18

Multivariate logistical regression analyses of BMI, metabolic deter-
minants, and FIB-4 on the risk of advanced colorectal adenoma
on colonoscopy in Hispanic female patients with a positive FOBT.
Female patients with AA were compared to female patients with no
adenoma for each risk factor

right-sided colonic malignancies, whereas men had a higher
percentage of polypoid neoplasia, which are more easily
detectable [27].

Prevalence of AA and Obesity in Hispanic Patients

In our study, 67% and 16% of patients with positive FBT
were found to have any colorectal adenomas and AA,
respectively, on colonoscopy. In a recent systematic review
of adenoma detection by colonoscopy in individuals with
positive FIT, the pooled adenoma detection rate was 47.8%
(44.1-51.6) and the pooled AA detection rate was 25.3%
(22-29) [28]. While some literature suggests that there are
no significant differences between non-Hispanic whites and
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Hispanics in the United States [29], our study demonstrates
higher than expected incidences of adenoma, but lower than
expected AA in our Hispanic cohort. In another study that
examined a colorectal neoplasia in FIT positive patients in a
predominantly Hispanic community, AA detection rate was
11.1% [30]. Similarly, prior studies report AA prevalence in
U.S. Hispanics ranging from 3.5 to 12.7% [31-33]. While
lower than expected, our study’s AA rates are consistent
with other studies that examine the Hispanic population.

We calculated FIB-4 scores to assess the proportion of
patients with underlying fibrosis, which may be attributable
to NAFLD given the known association with obesity, meta-
bolic syndrome, and Hispanic ethnicity [34]. Our study has
shown an association of AA with FIB-4 31.45 (°F2 fibrosis)
in male Hispanic patients. Several studies have also demon-
strated that NAFLD is a risk factor for colorectal adenoma,
but this has been more studied in Asian populations [35—
37]. Our study identified an association between hepatic
fibrosis and colorectal neoplasia in the Hispanic population,
highlighting the importance of emphasizing CRC screening
in these patients.

Strengths and Limitations

Our study has some limitations as a single-center retrospec-
tive study. The information was obtained via chart review
of each patient history, reflective of what was updated in
the patient’s EMR. The data of waist circumferential in
our study population was not recorded in EMR. This may
underestimate the proportion of patients with metabolic
syndrome. Additionally, the fecal blood test (FBT) used as
an initial screening for colon cancer in our study population,
often overestimates the prevalence of colonic neoplasia.
Several strengths to our study include the fact that our
study population represents an underserved Hispanic popu-
lation in Los Angeles’s largest safety-net hospital. Our study
also adds to existing knowledge by focusing on the increas-
ing Hispanic population in the United States and their met-
abolic risk factors in the development of colon neoplasia.
There is limited research in this area with a focus on His-
panic patients. In addition, the use of FBT as the screen-
ing method of choice in our study is important, as FBTs
are widely used as the initial screening method of choice
at safety-net medical centers in an effort to improve screen-
ing rates given its cost-effectiveness, reductions in colonos-
copy-related complications, and ease of completion [38].

Conclusion and Implications
Hispanic patients with a positive FBT were observed to

have a higher-than-expected incidence of adenomas, but a
lower-than-expected incidence of AA, with class II obesity
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(BMI > 35 kg/m?) and elevated triglyceride identified as risk
factors for AA in Hispanic males. Our study highlights the
importance of identifying and characterizing risk factors
for colorectal neoplasia in the rapidly increasing Hispanic.
Early interventions to address these modifiable risk factors
in vulnerable populations, such as multi-disciplinary weight
management programs for the treatment of obesity and
related co-morbidities, could potentially lead to risk reduc-
tion and disease prevention.
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