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Abstract

Introduction
Consumption of sugar-sweetened beverages (SSBs) is associated
with cardiovascular disease risk factors. This study examined the
relationships between SSB consumption and demographic, health
behavior, health service, and health condition characteristics of
adult patients of a network of federally qualified health centers
(FQHCs) in a low-income, urban setting.

Methods
Validated, standardized self-reported health behavior questions
were incorporated into the electronic health record (EHR) and
asked of patients yearly, at 4 FQHCs. We conducted cross-section-
al analysis of EHR data collected in 2013 from 12,214 adult pa-
tients by using logistic regression.

Results
Forty percent of adult patients consumed 1 or more SSBs daily.
The adjusted odds ratios indicated that patients who consumed
more than 1 SSB daily were more likely to be aged 18 to 29 years
versus age 70 or older, current smokers versus never smoking, eat-

ing no servings of fruits and/or vegetables daily or 1 to 4 servings
daily versus 5 or more servings daily, and not walking or biking
more than 10 blocks in the past 30 days. Patients consuming 1 or
more servings of SSBs daily were less likely to speak Spanish than
English, be women than men, be diagnosed with type 2 diabetes
versus no diabetes, and be diagnosed with hypertension versus no
hypertension.

Conclusion
SSB consumption differed by certain demographic characteristics,
health behaviors, and health conditions. Recording SSB intake and
other health behaviors data in the EHR could help clinicians in
identifying and counseling patients to promote health behavior
changes. Future studies should investigate how EHR data on pa-
tient health behavior can be used to improve the health of patients
and communities.

Introduction
On a given day,  half  of  the US population consumes a  sugar-
sweetened beverage  (SSB)  (1).  SSB intake  is  associated  with
weight gain, high blood pressure, type 2 diabetes, and metabolic
syndrome — all of which are risk factors for cardiovascular dis-
ease, 1 of the leading causes of preventable death in the United
States (2–9). People living in poverty and having food insecurity
are disproportionally burdened by some of these risk factors for
many reasons, including the low cost of energy-dense foods such
as SSBs (10). Previous studies have examined the associations of
behavioral and sociodemographic characteristics with SSB intake
among adults  at  national,  state,  and regional  levels  (1,11–15).
However,  to  our  knowledge,  no studies  measure these associ-
ations  among  a  patient  population  in  a  primary  care  setting.
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Primary care providers (PCPs) can reduce the number of prevent-
able cardiovascular-related deaths by discussing health-related
lifestyle behaviors and promoting behavior change with their pa-
tients (16). Correspondingly, primary care centers that incorporate
patient-reported health behaviors such as SSB consumption into
their electronic health record (EHR) systems can share this in-
formation with public health agencies and help them coordinate
health promotion among patients and other populations (17,18). In
addition, the data may be used to examine patient outcomes in the
context of population trends (19). Better understanding the so-
ciodemographic and behavioral factors of this high-risk popula-
tion can help public health and clinical systems improve efforts to
reduce SSB consumption.

The primary objective of this study was to examine the relation-
ships between SSB consumption and demographic, health behavi-
or, health service, and health condition characteristic variables of
adult patients served by a network of hospital-affiliated federally
qualified health centers (FQHCs) in a low-income urban setting.

Methods
Data sources

In 2010, a multistakeholder effort entitled Bronx CATCH (Col-
lective Action to Transform Community Health), and led by Mon-
tefiore Medical Center (MMC), the New York City Department of
Health  and  Mental  Hygiene  (DOHMH),  and  the  Bronx  Com-
munity Health Network, was established to improve the health of
patients and communities (20). Agreeing that the primary care and
public health sectors have a common goal of improving health and
that community factors (eg, access to recreational areas) and clin-
ical interventions (eg, prescribing cholesterol-lowering medica-
tion) are complementary in improving health, stakeholders de-
cided to collaborate to achieve this common goal. In addition to
implementing patient-based services such as EHR-based diabetes
prevention program referrals and community-based services such
as working with grocers  to promote healthier  food options,  in
2012, Bronx CATCH incorporated 5 standardized self-reported
questions about dietary intake and physical activity habits into
MMC’s EHR structure. These questions were chosen from the
New York City Community Health Survey (CHS), a telephone
survey conducted annually by the New York City DOHMH using
questions from the Centers for Disease Control and Prevention Be-
havioral Risk Factor Surveillance System (21,22). Two of the 5
CHS questions quantify daily SSB consumption. These questions
were incorporated into the EHR for all adults and children aged 6
years or older, and programmed to appear routinely at the first vis-

it of the calendar year for all patients and then to recur annually.
This  report  includes  data  only  from patients  aged 18 years  or
older.

After integrating the 5 CHS dietary and physical activity lifestyle
behavior questions into the EHR structure, responses to the ques-
tions were systematically incorporated into the workflow of select
MMC-affiliated FQHCs. If adult patients did not have responses
to the risk assessment questions (RAQs) documented in the EHR
within the past year, then the EHR would automatically prompt
the nurse to ask the questions during the vital signs assessment and
input the patient’s responses. The answers, along with clinical and
demographic data, were extracted from the EHR by MMC inform-
ation technology personnel.

Study population and inclusion criteria

Patients in the MMC EHR database were selected for study inclu-
sion if the database indicated they 1) received care from 1 of the 4
FQHCs included in the study, 2) answered the SSB questions in
2013, 3) were aged 18 or older, and 4) had sufficient information
in their medical record to be classified as having type 2 diabetes,
prediabetes, or no diabetes. All patients who met the 4 inclusion
criteria were included in the study. There was no a priori power
calculation.

The outcome variable for this analysis was binary and scored 1 if
an individual had less than 1 SSB a day and 0 if he or she con-
sumed 1  or  more  daily  servings  of  SSB.  The  number  of  SSB
drinks was the sum of the answers to 2 questions: “How often do
you drink sugar-sweetened soda? Do not  include diet  soda or
seltzer,” and “How often do you drink other sweetened drinks like
sweetened  iced  tea,  sports  drinks,  fruit  punch,  or  other  fruit-
flavored drinks? Do not include diet soda, sugar-free drinks, or
100% juice.” As stated in the New York City CHS, 1 SSB serving
was defined as 12 ounces (22). Answers could have been given
per day, per week, or per year, and all answers were standardized
to number of servings per day.

Variables

We included numerous covariates in the analysis. These covari-
ates included demographic, health behavior, health service, and
health condition variables.

The demographic variables were age, sex, race/ethnicity, and lan-
guage preference. The reported age was the individual’s age, de-
termined by the individual’s birth date when the SSB RAQs were
answered. Race/ethnicity and language preference were self-repor-
ted by patients when they were first seen at the health center. Race
and ethnicity were reported separately by the patient. The derived
variable was a combination of the 2 responses. People who identi-
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fied as Latino or Hispanic were coded as that ethnic group regard-
less of any additional racial classification. The racial classification
was used to code the race/ethnicity variable for patients who re-
ported themselves as non-Hispanic or non-Latino. All racial cat-
egories were mutually exclusive. Patients could have declined to
answer the question.

This study included 4 health behavior variables. First, smoking
status was defined as the most recent smoking status in the EHR
dating 5 years before answering the SSB RAQs. Second was the
number of servings of daily fruit and/or vegetable consumption.
Examples of 1 serving are 1 medium apple, a handful of broccoli,
or a cup of carrots. Third is participation in physical activity or ex-
ercise other than the individual’s regular job in the past 30 days,
such as running, calisthenics, golf, gardening, or walking. Fourth
is walking or biking more than 10 blocks as part of getting to and
from work, school, public transportation or to do errands in the
past 30 days. The last 3 questions were consistent with the New
York City CHS (22).

The health services variables included insurance status as well as
the number of outpatient visits at any of the 4 FQHCs in the last
year before answering the SSB RAQs. Insurance status was coded
using the payment method during the clinical visit on the day of or
latest day before answering the SSB RAQs.

Weight status, diabetes status, and the diagnosis of hypertension
and hyperlipidemia were categorized as health condition variables.
Weight status was classified using body mass index (BMI) cat-
egories as underweight/normal weight (<25.0 kg/m2), overweight
(25.0–29.9 kg/m2) or obese (≥30.0 kg/m2). We used the measure-
ment closest  to the date of answering the SSB RAQs that was
within 14 days before or after answering the SSB RAQ. Patients
with BMI values <15 kg/m2 and >85 kg/m2 were considered out-
liers.

We used hemoglobin A1C (HbA1C) results, International Classi-
fication of Diseases, Ninth Revision (ICD-9) codes, and a diagnos-
is list starting in 2010 to categorize patients as having no diabetes,
prediabetes, or type 2 diabetes. The January 2010 start date was
chosen because it coincided with the American Diabetes Associ-
ation’s (ADA’s) update of its recommendations to categorize an
HbA1C of 5.7%–6.49% as prediabetes and an HbA1C of ≥6.5% as
overt diabetes (23). The scheme used to categorize diabetes status
was adopted from previously published studies (24–26).

Patients were considered to have hypertension if they had an ICD-
9 diagnosis of 401.1 or 401.9 and a diagnosis of hyperlipidemia if
they had an ICD-9 diagnosis of 272.0–272.4. The analyses were
conducted by using a parameter searching for the ICD-9 diagnosis
1 year and 5 years before answering the SSB RAQs. There were

nonsignificant differences in outcomes when using either the 1-
year or 5-year parameter, so only the 5-year parameter was repor-
ted.

Statistical analysis

Pairwise deletion was used in the analysis, given the small per-
centage of missing, unknown and outlier values, with the excep-
tion of race/ethnicity. The race/ethnicity variable had a higher per-
centage of missing or unknown values, so an additional category,
unknown/missing/refused,  was made for these individuals and
they were included in the analysis. This methodology of using
pairwise deletion with the exception of variables with a high pro-
portion of missing or unknown values, in which an additional cat-
egory was created, was adopted from Park et al (13).

Bivariate analysis using Pearson χ2 test for categorical variables
was performed to assess the association of the covariates between
subjects who consumed <1 and ≥1 SSB daily. During the model
building stage, crude odds ratios (ORs) and 90% confidence inter-
vals (CIs) were calculated for the dependent variable and all cov-
ariates. Variables with significant differences (P < .10) and all
demographic  variables  were  entered into  a  logistic  regression
model. To test the final model, adjusted ORs and 95% CIs were
determined. Demographic variables were categorically entered in-
to the model given the known differences in health disparities for
different demographic groups. All analyses were conducted in R
version 3.0.1 (the R project for statistical computing).

Results
Of the 13,072 adult patients who answered the RAQs at the 4 par-
ticipating FQHCs in 2013, 858 patients were excluded from the
study because they did not answer the SSB RAQs (n = 58) or were
classified as having type 1 diabetes or an undetermined diabetes
classification (n = 800). Missing or unknown values ranged from
0.22% for the walking or biking covariate to 4.90% for the weight
status covariate. Thirty-nine percent of subjects had missing or un-
known race/ethnicity classification. The sample population charac-
teristics are reported (Table 1). The 4 participating FQHCs had
36,100, 12,102, 19,260, and 32,994 total adult patient visits in
2013. The characteristics of the community where the FQHCs are
located are reported in the Appendix.

Patient characteristics by level of SSB intake are provided in Ta-
ble 2.  Although 40.2% of the study population consumed 1 or
more servings of SSBs per day, the proportion was highest among
patients aged 18 to 29, male, and preferentially English speaking.
Among health behavior characteristics, patients who were current
smokers, ate less than 5 servings of fruits or vegetables daily, and
walked or biked less than 10 blocks in the past 30 days had the
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highest prevalence of consuming 1 or more SSBs per day. People
with Medicaid or no health insurance and individuals with 1 PCP
visit had the highest proportion of participants who drank 1 or
more SSBs daily. Adults with healthier clinical measurements, in-
cluding being underweight/normal weight and not having already-
diagnosed  diabetes,  hypertension,  or  hyperlipidemia,  had  the
highest prevalence of daily SSB consumption (P < .001 for all
variables based on χ2 tests).

 As measured by crude odds ratios with 90% CIs in the univari-
able model, all covariates except for race/ethnicity and exercising
within the last 30 days were significantly associated with daily
SSB intake (Table 3). The multivariable logistic regression model
demonstrated that patients who drank ≥1 servings of a SSB daily
were more likely to be aged 18 to 29 years versus age ≥70 years
(adjusted  OR = 1.55,  95% CI  =  1.24–1.93),  a  current  smoker
versus never smoking (adjusted OR = 1.99, 95% CI = 1.78–2.22),
never eating fruits and/or vegetables daily compared with eating
≥5 servings  daily  (adjusted OR = 2.61,  95% CI = 1.97–3.45),
walking or biking ≤10 blocks daily in the last 30 days (adjusted
OR = 1.26, 95% CI = 1.15–1.38). Furthermore, patients who drank
≥1 servings of a SSB daily were less likely to be preferentially
speaking Spanish versus English (adjusted OR = 0.85, 95% CI =
0.74–0.97), female versus male (adjusted OR = 0.82, 95% CI =
0.74–0.91), diagnosed with type 2 diabetes versus not having dia-
betes (adjusted OR = 0.56, 95% CI = 0.47–0.65) and diagnosed
with hypertension versus no hypertension (adjusted OR = 0.86,
95% CI = 0.76–0.97).

Discussion
To our knowledge, this is the first study examining the relation-
ship  of  SSB consumption  with  demographic,  health  behavior,
health service, and health characteristics among adult patients in a
clinical setting by using standardized health behavior questions in-
tegrated into the EHR system. Our analysis demonstrates that SSB
intake may be interrelated with other unhealthy behaviors, associ-
ated with younger age, and inversely associated with individuals
who have diagnosed type 2 diabetes and hypertension.

Our findings are akin to previous studies in that SSB intake is
highly associated with younger age (1,13). Previous studies have
mixed results regarding the association of health behaviors and
SSB consumption (13–15). The discrepancies may be caused by
many factors, such as the use of various definitions of the health
behaviors in different studies (27).

This study also found that a known diagnosis of type 2 diabetes is
statistically associated with a reduced likelihood of daily SSB con-
sumption. Although the causal relationship between SSB intake

and diagnosis of type 2 diabetes cannot be established because of
the cross-sectional study design, it does suggest that patients de-
creased their sugar consumption as a reactive measure to their dia-
gnosis of type 2 diabetes.

Methods used in our study to integrate health behavior RAQs into
the EHR system of FQHCs can provide opportunities for both
primary care centers and public health agencies to improve the
health of patients and populations respectively. Programming the
EHR to automatically prompt nurses to ask patients the RAQs an-
nually and allowing providers the ability to review the answers to
the RAQs offer clinicians a unique opportunity to discuss lifestyle
changes with their patients. Patients are more likely to attempt be-
havior changes when counseled to do so by a health care provider
(28,29). Given the findings of our study, SSB intake may be a use-
ful indicator of other unhealthy behaviors and could aid clinicians
in identifying and counseling patients. Having a record of a pa-
tient’s health behaviors can allow the provider to assess behavior
changes over time. Furthermore, primary care centers can use this
information at an aggregate level to assess what unhealthy behavi-
ors are prevalent among their patient population compared with
the community population and implement health center initiatives
to address those behaviors (19). This was the primary reason why
the FQHC agreed to incorporate the RAQs into the health centers’
workflow. Primary care centers partnering with public health entit-
ies can coordinate and promote use of public services related to
specific health behaviors.

Furthermore, studies using methods similar to ours can reveal po-
tential  mechanisms underlying the  relationship  between com-
munity factors (eg, food environment), health behaviors (eg, SSB
consumption), and health outcomes (eg, obesity). Most current
epidemiological approaches to health research reported these vari-
ables at an aggregate level by various data sources. However, the
mechanisms that relate these variables cannot be ascertained with
only aggregate-level data. Future studies using patient-level data,
obtained using methods outlined in our study, in conjunction with
community factor data provided by public health agencies, may
further our understanding of these mechanisms.

This study has several limitations. First, all health behavior covari-
ates are self-reported and may be subject to recall bias. Second,
the daily fruit and vegetable consumption RAQ does not define
what is a fruit or a vegetable. Some participants might have in-
cluded ketchup or potatoes in their daily fruit and vegetable tally,
and others may have difficulty estimating the amount of fruits or
vegetables that were incorporated into a mixed dish, stew, or soup.
Finally,  39%  of  participants  in  the  study  had  unknown,  un-
answered,  or  declined data  regarding their  race/ethnicity.  The
likely reason is that many participants’ racial backgrounds are di-
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verse and could not be categorized into 1 of the racial groups lis-
ted in the questionnaire. Future studies may benefit from giving
more racial options in the questionnaire.

More than 40% of adult patients consumed 1 or more SSBs daily.
Given the distinct characteristic associations and predictors of SSB
consumption, our findings could aid clinicians in identifying and
counseling patients  about  unhealthy behaviors.  Future  studies
should explore how patient-level health behavior data captured in
EHRs can be used to improve the health of  patients  and com-
munities.
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Tables

Table 1. Characteristics of Adult Patients at Federally Qualified Health Centers Who Answered Questions About Consumption of
Sugar-Sweetened Beverages, Bronx, New York, 2013

Variable n (%a)

Demographic variables

Age, y 12,214 (100.0)

18–29 2,526 (20.7)

30–39 1,882 (15.4)

40–49 2,202 (18.0)

50–59 2,465 (20.2)

60–69 1,728 (14.4)

≥70 1,411 (11.6)

Sex 12,214 (100.0)

Male 3,495 (28.6)

Female 8,719 (71.4)

Race/ethnicity 12,214 (100.0)

White 58 (0.5)

Black or African American 1,259 (10.3)

Hispanic or Latino 5,924 (48.5)

Asian 56 (0.5)

Other 156 (1.3)

Unknown/missing/refused 4,761 (39.0)

Preferred language 12,132 (100.0)

English 9,224 (76.0)

Spanish 2,632 (21.7)

Vietnamese 50 (0.4)

Cambodian 43 (0.4)

Other 183 (1.5)

Health behavior variables

Smoking status 12,103 (100.0)

Never smoked 7,754 (64.1)

Former smoker 2,215 (18.3)

Current smoker 2,134 (17.6)

Fruit and/or vegetable consumption, servings/dayb 12,157 (100.0)

Abbreviations: BMI, body mass index; PCP, primary care provider.
a Percentages may not total 100% because of rounding.
b One serving equals 1 medium apple, a handful of broccoli, or a cup of carrots.
c Participating in any physical activities other than an individual’s regular job or exercises such as running, calisthenics, golf, gardening, or walking for exercise in
the past 30 days.
d Walking or biking more than 10 blocks as part of getting to and from work, school, public transportation or to do errands in the past 30 days.
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(continued)

Table 1. Characteristics of Adult Patients at Federally Qualified Health Centers Who Answered Questions About Consumption of
Sugar-Sweetened Beverages, Bronx, New York, 2013

Variable n (%a)

0 3,231 (26.6)

1–4 8,504 (70.0)

5 or more 422 (3.5)

Exercisec 12,214 (100.0)

Yes 8,198 (67.1)

No 4,016 (32.9)

Walk/Biked 12,188 (100.0)

Yes 7,306 (60.0)

No 4,882 (40.1)

Health service variables

Insurance 11,816 (100.0)

Medicare or commercial 5,067 (43.6)

Medicaid or uninsured 6,543 (56.4)

Outpatient PCP visits per year 12,214 (100.0)

1 1,712 (14.0)

2–6 4,546 (37.2)

7–12 3,221 (26.4)

≥13 2,735 (22.4)

Health condition variables

Weight status 11,816 (100.0)

Underweight/normal weight (BMI <25 kg/m2) 2,735 (23.2)

Overweight (BMI 25–29.9 kg/m2) 3,851 (32.6)

Obese (BMI ≥30 kg/m2) 5,230 (44.3)

Diabetes status 12,214 (100.0)

No diabetes 7,107 (58.2)

Prediabetes 2,715 (22.2)

Type 2 diabetes 2,392 (19.6)

Hypertension 12,214 (100.0)

No 6,828 (55.9)

Yes 5,386 (44.1)

Hyperlipidemia 12,214 (100.0)

Abbreviations: BMI, body mass index; PCP, primary care provider.
a Percentages may not total 100% because of rounding.
b One serving equals 1 medium apple, a handful of broccoli, or a cup of carrots.
c Participating in any physical activities other than an individual’s regular job or exercises such as running, calisthenics, golf, gardening, or walking for exercise in
the past 30 days.
d Walking or biking more than 10 blocks as part of getting to and from work, school, public transportation or to do errands in the past 30 days.
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(continued)

Table 1. Characteristics of Adult Patients at Federally Qualified Health Centers Who Answered Questions About Consumption of
Sugar-Sweetened Beverages, Bronx, New York, 2013

Variable n (%a)

No 8,193 (67.1)

Yes 4,021 (32.9)

Abbreviations: BMI, body mass index; PCP, primary care provider.
a Percentages may not total 100% because of rounding.
b One serving equals 1 medium apple, a handful of broccoli, or a cup of carrots.
c Participating in any physical activities other than an individual’s regular job or exercises such as running, calisthenics, golf, gardening, or walking for exercise in
the past 30 days.
d Walking or biking more than 10 blocks as part of getting to and from work, school, public transportation or to do errands in the past 30 days.
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Table 2. Prevalence of Sugar-Sweetened Beverage Consumption and Association With Characteristics Among Adult Patients Seen
at a Federally Qualified Health Center in Bronx, New York, 2013

Variable

Sugar-Sweetened Beverage Consumptiona

<1 Serving/Day, n (%b) ≥1 Serving/Day, n (%b) P Valuec

Demographic variables

Age, y 7,303 (59.8) 4,911 (40.2)

18–29 1,137 (45.0) 1,389 (55.0)

<.001

30–39 1,029 (54.7) 853 (45.3)

40–49 1,305 (59.3) 897 (40.7)

50–59 1,625 (65.9) 840 (34.1)

60–69 1,211 (70.1) 517 (29.9)

≥70 996 (70.6) 415 (29.4)

Sex 7,303 (59.8) 4,911 (40.2)

Male 1,970 (56.4) 1,525 (43.6)
<.001

Female 5,333 (61.2) 3,386 (38.8)

Race/ethnicity 7,303 (59.8) 4,911 (40.2)

White 31 (53.4) 27 (46.6)

.48

Black or African American 752 (59.7) 507 (40.3)

Hispanic or Latino 3,526 (59.5) 2,398 (40.5)

Asian 40 (71.4) 16 (28.6)

Other 93 (59.6) 63 (40.4)

Unknown/missing/refused 2,861 (60.1) 1,900 (39.9)

Preferred language 7,251 (59.8) 4,881 (40.2)

English 5,318 (57.7) 3,906 (42.3)

<.001

Spanish 1,731 (65.8) 901 (34.2)

Vietnamese 38 (76.0) 12 (24.0)

Cambodian 34 (79.1) 9 (20.9)

Other 130 (71.0) 53 (29.0)

Health behaviors

Smoking status 7,246 (59.9) 4,857 (40.1)

Never smoked 4,897 (63.2) 2,857 (36.8)
<.001Former smoker 1,379 (62.3) 836 (37.7)

Abbreviations: BMI, body mass index; CI, confidence interval; PCP, primary care provider.
a Sugar-sweetened beverage includes sugar-sweetened soda, sweetened ice tea, sports drinks, and other fruit-flavored drinks but does not include 100% juice.
One serving equals 12 ounces.
b Percentages may not total 100% because of rounding.
c χ2 test was used as the test statistic.
d One serving equals 1 medium apple, a handful of broccoli, or a cup of carrots.
e Participating in any physical activities other than one’s regular job or exercises such as running, calisthenics, golf, gardening, or walking for exercise in past 30
days.
f Walking or biking more than 10 blocks as part of getting to and from work, school, public transportation or to do errands in past 30 days.
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(continued)

Table 2. Prevalence of Sugar-Sweetened Beverage Consumption and Association With Characteristics Among Adult Patients Seen
at a Federally Qualified Health Center in Bronx, New York, 2013

Variable

Sugar-Sweetened Beverage Consumptiona

<1 Serving/Day, n (%b) ≥1 Serving/Day, n (%b) P Valuec

Current smoker 970 (45.5) 1,164 (54.5)

Fruit and/or vegetable consumption,
servings/dayd

7,279 (59.9) 4,878 (40.1)

None 1,649 (51.0) 1,582 (49.0)

<.0011–4 servings 5,312 (62.5) 3,192 (37.5)

5 or more servings 318 (75.4) 104 (24.6)

Exercisee 7,303 (59.8) 4,911 (40.2)

Yes 4,912 (40.2) 3,286 (40.1)
.68

No 2,391 (19.6) 1,625 (40.5)

Walk/bikef 7,288 (59.8) 4,900 (40.2)

Yes 4,512 (61.8) 2,794 (38.2)
<.001

No 2,776 (56.9) 2,106 (43.1)

Health service

Insurance 7,288 (59.8) 4,900 (40.2)

Medicare or commercial 4,512 (61.8) 2,794 (38.2)
<.001

Medicaid or uninsured 2,776 (56.9) 2,106 (43.1)

Outpatient PCP visits per year 7,303 (59.8) 4,911 (40.2)

1 892 (52.1) 820 (47.9)

<.001
2–6 2,612 (57.5) 1,934 (42.5)

7–12 2,028 (63.0) 1,193 (37.0)

≥13 1,771 (64.8) 964 (35.2)

Health conditions

Weight status 7,074 (59.9) 4,742 (40.1)

Underweight/normal weight (BMI <25.0 kg/
m2)

1,517 (55.5) 1,218 (44.5)

<.001Overweight (BMI 25.0–29.9 kg/m2) 2,325 (60.4) 1,526 (39.6)

Obese (BMI ≥30 kg/m2) 3,232 (61.8) 1,998 (38.2)

Diabetes status 7,303 (59.8) 4,911 (40.2)

Abbreviations: BMI, body mass index; CI, confidence interval; PCP, primary care provider.
a Sugar-sweetened beverage includes sugar-sweetened soda, sweetened ice tea, sports drinks, and other fruit-flavored drinks but does not include 100% juice.
One serving equals 12 ounces.
b Percentages may not total 100% because of rounding.
c χ2 test was used as the test statistic.
d One serving equals 1 medium apple, a handful of broccoli, or a cup of carrots.
e Participating in any physical activities other than one’s regular job or exercises such as running, calisthenics, golf, gardening, or walking for exercise in past 30
days.
f Walking or biking more than 10 blocks as part of getting to and from work, school, public transportation or to do errands in past 30 days.
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(continued)

Table 2. Prevalence of Sugar-Sweetened Beverage Consumption and Association With Characteristics Among Adult Patients Seen
at a Federally Qualified Health Center in Bronx, New York, 2013

Variable

Sugar-Sweetened Beverage Consumptiona

<1 Serving/Day, n (%b) ≥1 Serving/Day, n (%b) P Valuec

No diabetes 3,804 (53.5) 3,303 (46.5)

<.001Prediabetes 1,689 (62.2) 1,026 (37.8)

Type 2 diabetes 1,810 (75.7) 582 (24.3)

Hypertension 7,303 (59.8) 4,911 (40.2)

No 3,628 (53.1) 3,200 (46.9)
<.001

Yes 3,675 (68.2) 1,711 (31.8)

Hyperlipidemia 7,303 (59.8) 4,911 (40.2)

No 4,508 (55.0) 3,685 (45.0)
<.001

Yes 2,795 (69.5) 1,226 (30.5)

Abbreviations: BMI, body mass index; CI, confidence interval; PCP, primary care provider.
a Sugar-sweetened beverage includes sugar-sweetened soda, sweetened ice tea, sports drinks, and other fruit-flavored drinks but does not include 100% juice.
One serving equals 12 ounces.
b Percentages may not total 100% because of rounding.
c χ2 test was used as the test statistic.
d One serving equals 1 medium apple, a handful of broccoli, or a cup of carrots.
e Participating in any physical activities other than one’s regular job or exercises such as running, calisthenics, golf, gardening, or walking for exercise in past 30
days.
f Walking or biking more than 10 blocks as part of getting to and from work, school, public transportation or to do errands in past 30 days.
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Table 3. Crude and Adjusted Odds Ratio of Consuming ≥1 Servings of Sugar-Sweetened Beverages Daily by Characteristics Using
Logistic Regression, Among Adult Patients Seen at Federally Qualified Health Centers in Bronx, New York, 2013

Variable

≥ 1 Serving/Day of Sugar-Sweetened Beveragea

Crude OR (90% CI) Adjusted ORb (95% CI)

Demographic variables

Age (years)

18–29 2.93 (2.61–3.30) 1.55 (1.24–1.93)

30–39 1.99 (1.76–2.25) 1.08 (0.87–1.35)

40–49 1.65 (1.46–1.86) 0.99 (0.81–1.21)

50–59 1.24 (1.10–1.40) 0.83 (0.69–1.01)

60–69 1.02 (0.90–1.17) 0.86 (0.71–1.05)

≥ 70 1 [Reference] 1 [Reference]

Sex

Male 1 [Reference] 1 [Reference]

Female 0.82 (0.77–0.88) 0.82 (0.74–0.91)

Race/ethnicity

White 1 [Reference] 1 [Reference]

Black or African American 0.77 (0.50 −1.21) 0.76 (0.39–1.49)

Hispanic or Latino 0.78 (0.51–1.21) 0.78 (0.40–1.51)

Asian 0.46 (0.24–0.88) 0.61 (0.24–1.53)

Other 0.78 (0.47–1.30) 0.73 (0.34–1.56)

Unknown/missing/refused 0.76 (0.49–1.18) 0.78 (0.40–1.51)

Preferred language

English 1 [Reference] 1 [Reference]

Spanish 0.71 (0.66–0.76) 0.85 (0.74–0.97)

Vietnamese 0.43 (0.24–0.73) 0.67 (0.32–1.31)

Cambodian 0.36 (0.19–0.65) 0.63 (0.25–1.41)

Other 0.56 (0.42 −0.72) 0.68 (0.47–0.97)

Health behaviors

Smoking status

Never smoked 1.00 [Reference] 1.00 [Reference]

Former smoker 1.04 (0.96–1.13) NAc

Abbreviations: BMI, body mass index; CI, confidence interval; NA, not applicable; OR, odds ratio; PCP, primary care provider.
a Sugar-sweetened beverage includes sugar-sweetened soda, sweetened ice tea, sports drinks, and other fruit-flavored drinks but does not include 100% juice.
One serving equals 12 ounces.
b The logistic model was adjusted for age, preferred language, race/ethnicity, sex, smoking status, daily servings of fruit and/or vegetable consumption, walk/bike,
health insurance, number of yearly PCP outpatient visits, BMI, diabetes status, hypertension and hyperlipidemia.
c Not applicable because the variable was not significant in the unadjusted model and therefore was not included in the adjusted model.
d One serving equals 1 medium apple, a handful of broccoli, or a cup of carrots.
e Participating in any physical activities other than one’s regular job or exercises such as running, calisthenics, golf, gardening, or walking for exercise in past 30
days.
f Walking or biking more than 10 blocks as part of getting to and from work, school, public transportation or to do errands in past 30 days.
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(continued)

Table 3. Crude and Adjusted Odds Ratio of Consuming ≥1 Servings of Sugar-Sweetened Beverages Daily by Characteristics Using
Logistic Regression, Among Adult Patients Seen at Federally Qualified Health Centers in Bronx, New York, 2013

Variable

≥ 1 Serving/Day of Sugar-Sweetened Beveragea

Crude OR (90% CI) Adjusted ORb (95% CI)

Current smoker 2.06 (1.90–2.23) 1.99 (1.78–2.22)

Fruit and/or vegetable consumption (servings/d)d

None 2.93(2.42–3.57) 2.61 (1.97–3.45)

1-4 servings 1.84 (1.52–2.23) 1.85 (1.42–2.44)

5 or more servings 1 [Reference] 1 [Reference]

Exercisee

Yes 1.00 [Reference] NAc

No 1.02 (0.95–1.08) NAc

Walk/Bikef

Yes 1 [Reference] 1 [Reference]

No 1.23 (1.15–1.30) 1.26 (1.15–1.38)

Health services

Insurance

Medicare or commercial 1 [Reference] 1 [Reference]

Medicaid or uninsured 1.47 (1.38–1.57) 1.09 (0.98–1.20)

Outpatient PCP visits per year

1 1 [Reference] 1 [Reference]

2–6 0.81 (0.73–0.88) 0.94 (0.81–1.09)

7–12 0.64 (0.58–0.71) 0.94 (0.80–1.10)

≥13 0.59 (0.53–0.66) 0.91 (0.77–1.07)

Health conditions

Weight status

Underweight/normal weight (BMI <25 kg/m2) 1 [Reference] 1 [Reference]

Overweight (BMI 25–29.99 kg/m2) 0.82 (0.75–0.89) 0.99 (0.87–1.11)

Obese (BMI ≥30 kg/m2) 0.77 (0.71–0.83) 1.02 (0.91–1.15)

Diabetes status

No diabetes 1 [Reference] 1 [Reference]

Abbreviations: BMI, body mass index; CI, confidence interval; NA, not applicable; OR, odds ratio; PCP, primary care provider.
a Sugar-sweetened beverage includes sugar-sweetened soda, sweetened ice tea, sports drinks, and other fruit-flavored drinks but does not include 100% juice.
One serving equals 12 ounces.
b The logistic model was adjusted for age, preferred language, race/ethnicity, sex, smoking status, daily servings of fruit and/or vegetable consumption, walk/bike,
health insurance, number of yearly PCP outpatient visits, BMI, diabetes status, hypertension and hyperlipidemia.
c Not applicable because the variable was not significant in the unadjusted model and therefore was not included in the adjusted model.
d One serving equals 1 medium apple, a handful of broccoli, or a cup of carrots.
e Participating in any physical activities other than one’s regular job or exercises such as running, calisthenics, golf, gardening, or walking for exercise in past 30
days.
f Walking or biking more than 10 blocks as part of getting to and from work, school, public transportation or to do errands in past 30 days.
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(continued)

Table 3. Crude and Adjusted Odds Ratio of Consuming ≥1 Servings of Sugar-Sweetened Beverages Daily by Characteristics Using
Logistic Regression, Among Adult Patients Seen at Federally Qualified Health Centers in Bronx, New York, 2013

Variable

≥ 1 Serving/Day of Sugar-Sweetened Beveragea

Crude OR (90% CI) Adjusted ORb (95% CI)

Prediabetes 0.70 (0.65–0.75) 0.91 (0.81–1.02)

Type 2 diabetes 0.37 (0.34–0.40) 0.56 (0.47–0.65)

Hypertension

No 1 [Reference] 1 [Reference]

Yes 0.53 (0.50–0.56) 0.86 (0.76–0.97)

Hyperlipidemia

No 1 [Reference] 1 [Reference]

Yes 0.54 (0.50–0.57) 0.96 (0.85–1.09)

Abbreviations: BMI, body mass index; CI, confidence interval; NA, not applicable; OR, odds ratio; PCP, primary care provider.
a Sugar-sweetened beverage includes sugar-sweetened soda, sweetened ice tea, sports drinks, and other fruit-flavored drinks but does not include 100% juice.
One serving equals 12 ounces.
b The logistic model was adjusted for age, preferred language, race/ethnicity, sex, smoking status, daily servings of fruit and/or vegetable consumption, walk/bike,
health insurance, number of yearly PCP outpatient visits, BMI, diabetes status, hypertension and hyperlipidemia.
c Not applicable because the variable was not significant in the unadjusted model and therefore was not included in the adjusted model.
d One serving equals 1 medium apple, a handful of broccoli, or a cup of carrots.
e Participating in any physical activities other than one’s regular job or exercises such as running, calisthenics, golf, gardening, or walking for exercise in past 30
days.
f Walking or biking more than 10 blocks as part of getting to and from work, school, public transportation or to do errands in past 30 days.
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Appendix. Crude Population Characteristics of Adults Aged 18 or Older in Neighborhoods Surrounding the Fed-
erally Qualified Health Centers, 2012

Variable

Fordham-Bronx Park Neighborhooda South Bronx Neighborhoodb Northeast Bronx Neighborhoodc

n (%d) n (%d) n (%d)

Demographic variables

Age, ye

18–29 53,736 (29.2) 110,011 (28.7) 31,237 (21.4)

30–39 36,030 (19.6) 74,342 (19.4) 23,206 (15.9)

40–49 34,686 (18.9) 75, 613 (19.7) 27,997 (19.2)

50–59 28,229 (15.4) 58,968 (15.4) 25,351 (17.4)

60–69 16,588 (9.0) 36,214 (9.4) 18,625 (12.8)

≥70 14,573 (7.9) 28,760 (7.5) 19,632 (13.4)

Sexe

Male 84,652 (46.1) 172,683 (45.0) 62,528 (42.7)

Female 99,190 (54.0) 211,225 (55.2) 83,520 (57.2)

Race/ethnicitye

White 18,865 (10.3) 6,622 (1.7) 18,712 (12.8)

Black or African American 46,612 (25.4) 117,572 (30.6) 85,889 (58.8)

Hispanic or Latino 105,092 (57.2) 249, 815 (65.1) 33,302 (22.8)

Asian 9,768 (5.3) 4,673 (1.2) 4,126 (2.8)

Other 3,505 (1.9) 5,226 (1.4) 4,019 (2.8)
a United Health Fund neighborhood encompassing zip codes 10458, 10467, 10468; Family Health Center is located in this neighborhood.
b United Health Fund neighborhood encompassing zip codes 10451, 10452, 10453, 10454, 10455, 10456, 10457, 10459, 10460, 10474; West Farms Family
Practice and Comprehensive Health Care Center are in this neighborhood.
c United Health Fund neighborhood encompassing zip codes 10466, 10469, 10470,10475; Williamsbridge Family Practice is in this neighborhood.
d Percentages may not total 100% because of rounding.
e US Census Bureau. American FactFinder. 2010 Demographic profile data. http://factfinder2.census.gov. Accessed October 8, 2014.
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