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Brief Report:

Cardiovascular Disease

and Risk Factors

IntroductIon

 Public housing (PH) residents are 
a vulnerable population who often live 
in high poverty and high crime areas 
with limited access to health-pro-
moting resources.1,2 Researchers have 
documented the higher prevalence of 
adverse health outcomes and hospi-
talizations among public housing resi-
dents compared with the general pop-
ulation3-6 but few have examined risk 
factors for cardiometabolic (CMD) 
disease, such as smoking, hyperten-
sion, and prediabetes.7,8 Furthermore, 
the reports that have examined the 
risk of CMD among public housing 
residents have typically relied on self-
reported data with small samples and 
heterogeneous comparison groups.4,6,9 
 Housing is a primary social deter-
minant of health and questions about 
housing are included on many screen-
ing tools for use in clinical settings to 
identify and address the social needs of 
patients.10-12 However, it is not always 

feasible within the clinical workflow to 
systematically screen a patient’s hous-
ing status. Fortunately, residential ad-
dress is systematically collected during 
clinical visits and can be used to cate-
gorize patients by type of housing. The 
purpose of this study was to: 1) deter-
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The purpose of this study 
was to: 1) determine 

whether patients living 
in public housing had 
a higher prevalence of 

cardiometabolic disease 
compared with non-public 

housing residents; and 
2) examine whether sex 
disparities were present.

mine whether patients living in pub-
lic housing had a higher prevalence of 
CMD compared with non-PH resi-
dents; and 2) examine whether sex dis-
parities were present. This information 
will guide future efforts to use hous-
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ing status as a screening measure to 
identify patients at high risk for CMD 
and eligible for available services.

Methods

 This study used routinely collected 
data on residential address taken dur-
ing outpatient visits overlaid with lo-
cations of New York City (NYC) PH 
to identify primary care patients who 
reside in PH. We examined the bur-
den of CMD and related risk factors 
among these PH residents compared 
with patients not living in PH adjust-
ing for individual-level socioeconom-
ic status (SES) and area demograph-
ics. This study was conducted in a 
large urban health care system in the 

Bronx, NY servicing predominantly 
lower-income Black and Hispanic 
patients. The study was approved by 
the Institutional Review Board of 
the Albert Einstein College of Medi-
cine /Montefiore Medical Center.

Study Population 
 All adults (aged ≥18 years) with a 
primary care (ie, internal medicine, 
family medicine, pediatrics and non-
specialty OB/GYN) outpatient visit 
between January 1, 2016 and De-
cember 31, 2017 were identified in 
the electronic health record (EHR). 
Study participants were patients hav-
ing a primary care visit during the 
study timeframe; however, we used 
outcome data from any visit type, in-
cluding specialty care and inpatient/

emergency department visits. The 
analyses were limited to individuals in 
primary care to reduce concerns about 
patients seen for specialty care visits, 
for example, who may have undiag-
nosed CMD. The initial sample con-
sisted of 213,184 patients. Women 
who were pregnant (n=10,328) and 
patients who died during the study 
timeframe (n=1,156) were excluded 
from the analysis. Data were extract-
ed using Looking Glass™ Clinical An-
alytics (Streamline Health, Atlanta, 
Georgia) an application supporting 
creation of patient cohorts and extrac-
tion of clinical data from the EHR.13

 The data were geocoded in ArcGIS 
using the New York State Street and 
Address Composite geocoding ser-
vices tool. Ninety-six percent (95.6%) 

Table 1. Prevalance or mean values for sociodemographic variables by housing status

% or mean (SD)

Public housing Non-public housing P Bronx County populationa

Age, mean (SD) 49.2 (19.0) 49.2 (18.5) .85 44.7 (15.6)
Sex, %
   Female 63.3 69.2

<.001
54.2

   Male 36.7 30.8 45.8
Race/ethnicity, %
   Hispanic/Latino 54.3 49.4

<.001

54.1
   Non-Hispanic Black 43.0 39.2 30.0
   Non-Hispanic White 1.0 7.0 10.3
   Non-Hispanic Asian/Pacific Islander .1 .5 5.5
   American Indian/Alaskan Native .1 .3
   Non-Hispanic mixed race 1.7 3.7
   Missing 15.2 21.3
Insurance status, %
   Medicaid 43.8 34.5

<.001

30.6
   Commercial 25.0 38.3 46.7
   Medicare 28.9 23.1 12.1
   Missing/no insurance 2.2 4.1 10.6
Primary care visits in 2-year period, %
   1 21.2 17.8

<.001

-
   2 16.3 15.0 -
   3-4 23.4 21.3 -
   5-9 28.2 30.1 -
   ≥10 10.8 15.8 -

a. All Bronx data were derived from the 2016 American Community Survey Public Use Microdata.
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of patients were succesfully matched 
to geocode.13 Of these patients, 
173,568 resided in Bronx County, 
NY and were used in the analysis. 

Identifying Patients in Public 
Housing 
 After geocoding, tax lots that were 
PH locations were flagged in the NYC 
PLUTO database.14 The “select by lo-
cation” tool was used to identify the 
nearest tax lot to each patient and pa-
tients whose nearest tax lot was a PH 
building or whose geocoded location 
fell within a PH tax lot were flagged as 
PH residents. Those not falling within 

a PH tax lot were determined to be 
non-PH residents. A total of 15,719 
individuals were identified as PH resi-
dents (9.7% of the analytic sample). 
For comparison, in 2017, 9.9% of 
Bronx County and 6.2% of the NYC 
population lived in public housing.15  

Outcome Definitions 
 All CMD outcomes and risk fac-
tors were determined based on infor-
mation recorded in the EHR for the 
2-year study timeframe. The outcomes 
were obesity, smoking, prediabetes, di-
abetes, hypertension, high cholesterol, 
ischemic heart disease, heart failure, 

and stroke. The case definitions are 
in the footnotes of Figures 1, 2 and 3.  

Covariates 
 The individual-level covariates 
used in this study were age, sex, race/
ethnicity, insurance type, and num-
ber of primary care visits. All indi-
vidual-level variables were obtained 
in the EHR. The area-level variables 
of interest were % below the poverty 
level; % non-Hispanic Black; and % 
Hispanic. All area-level variables were 
measured at the census block-groups 
from the 2012-2016 American Com-
munity Survey 5-year estimates.16
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Figure 1. CMD outcomes and risk factors: obesity, hypertension, prediabetes 
Case Definitions:  Obesity, body mass index ≥ 30 kg/m2; hypertension, ICD-10 diagnosis (I10); Prediabetes, hemoglobin A1C 5.7-6.4% and no prior evidence of diabetes 
(using diabetes definition found in Figure 2 definitions).
*.01<P<.05; **.001<P<.01; ***P<.001; All comparisons are between public housing vs non-public housing patients; 1 p-interaction only shown when P<.05 for crude 
analysis; and 2 for adjusted analysis. All analyses adjusted for age, race/ethnicity, insurance status, the number of primary care visits, area-level percent below the poverty 
level, % non-Hispanic Black, and % Hispanic. All area-level measures at the census block-group level from the 2012-2016 American Community Survey 5-year estimates.
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Analysis 
 Logistic regression models were 
used to estimate the adjusted odds ratio 
of each CMD risk factor and outcome 
with adjustment for covariates. Predic-
tive margins were then estimated after 
fitting each logistic regression model to 
present the data as adjusted prevalences 
for each outcome. Interaction terms 
with sex were tested. Data are presented 
for the overall association and were also 
stratified by sex. Patients with missing 
data on BMI (2.4%) or smoking status 
(5.7%) were removed from analyses of 
these respective outcomes. Those mis-

ing data on BMI and smoking were 
on average younger, had fewer primary 
care encounters and were more likely 
to be male. An alpha-level of .05 was 
used for all statistical tests and statistical 
analyses used Stata 13.1 (College Sta-
tion, TX 2016). GIS analyses used Arc-
GIS 10.3 (Environmental Systems Re-
search Institute, Redlands, CA 2015). 

results

 Approximately 10% of patients 
from the EHR database lived in PH. 

PH patients were more likely to be 
women, to be Black or Hispanic, and 
to be on Medicaid compared with 
non-PH patients (Table 1). Forty four 
percent of PH patients and 35% of 
non-PH patients were on Medicaid 
(P<.001). PH patients tended to live 
in census blocks with a larger percent-
age of households living below poverty 
and in areas with a larger precentage of 
Black and Hispanic residents as com-
pared with non-PH patients (data not 
shown). Women in PH had a higher 
prevalance of obesity, diabetes, hyper-
tension (Figures 1 and 2), ischemic 
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Figure 2. CMD outcomes and risk factors: smoking, diabetes, high cholesterol 
Case Definitions: Current smoking, positive response to screening question regarding current cigarette use; Diabetes, ICD-10 diagnosis (E10.X, E11.X, E13.X) or inclusion 
of diabetes on patient problem list (excluding gestational diabetes) or use of anti-diabetic agents excluding metformin or hemoglobin A1C≥7.0%; High cholesterol, ICD-10 
diagnosis (E78.5).
*.01<P<.05; **.001<P<.01; ***P<.001; All comparisons are between public housing vs non-public housing patients; 1 p-interaction only shown when P<.05 for crude 
analysis; and 2 for adjusted analysis. All analyses adjusted for age, race/ethnicity, insurance status, the number of primary care visits, area-level percent below the poverty 
level, % non-Hispanic Black, and % Hispanic. All area-level measures at the census block-group level from the 2012-2016 American Community Survey 5-year estimates.
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heart disease, heart failure, stroke (Fig-
ure 3), and smoking (Figure 2) than 
non-PH women. Men residing in PH 
had a higher prevalence of obesity but 
lower prevalence of ischemic heart dis-
ease than non-PH residents (Figure 3). 

dIscussIon

 Overall, PH patients had a higher 
prevalance of obesity and smoking 
compared with non-PH patients. Sex 
stratified analysis showed that women 
in PH have a higher burden of CMD 

risk factors than their non-PH coun-
terparts. Men, on the other hand, 
show an opposite trend where PH pa-
tients have a lower prevalence of many 
CMD outcomes than non-PH men 
although only ischemic heart disease 
was statistically significant. Strengths 
of this study include the large sample 
size and focus on a demographically 
homogenous geographic area. Us-
ing a demographically homogeneous 
geographic area may reduce concerns 
about confounding when comparing 
PH and non-PH patients. All patients 
using a PH address at outpatient visit 

were included in this study; thus, 
we were likely to capture all patients 
living in PH regardless of whether 
they are on the lease or not, a limita-
tion of studies that only sample lease 
holders. This study also shows that 
the burden of risk varied by sex for 
certain risk factors. This can be im-
portant for targeting patients for in-
terventions within hospital systems. 
 Limitations of this study include 
only using data that are routinely col-
lected in the EHR. Using routinely 
collected health and demographic 
indicators may not capture all rel-
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Figure 3. CMD outcomes and risk factors: ischemic heart disease, heart failure, stroke
Case Definitions: Ischemic heart disease, ICD-10 diagnosis (I20.X, I21.X, 122.X, 123.X, 124.X, I25.X);  Heart failure, ICD-10 diagnosis (I50.X); Stroke, ICD-10 diagnosis 
(I60.X)   
*.01<P<.05; **.001<P<.01; *** P<.001; All comparisons are between public housing vs non-public housing patients; 1 p-interaction only shown when P<.05 for crude 
analysis; and 2 for adjusted analysis. All analyses adjusted for age, race/ethnicity, insurance status, the number of primary care visits, area-level percent below the poverty 
level, % non-Hispanic Black, and % Hispanic. All area-level measures at the census block-group level from the 2012-2016 American Community Survey 5-year estimates.



Ethnicity & Disease, Volume 29, Number 3, Summer 2019468

Cardiometabolic Disease in Urban Setting - Chambers and Rehm

evant CMD risk factors for patients. 
Another limitation of these data may 
include some measurement error for 
clinically measured body mass in-
dex and smoking status since there 
was not a standard protocol used for 
all measurements, as would be the 
standard for research quality data.  

conclusIons

 Under the Affordable Care Act, 
many hospitals with tax-exempt status 
must identify community health needs 
and devise strategies to address these 
needs. These needs can pose barriers 

and target patients at high risk for 
CMD. Public housing patients, par-
ticularly women, are a high-risk group 
that should be targeted more aggres-
sively by comprehensive interventions. 
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