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Abstract

This study compared the prevalence of chronic pediatric health conditions for youth in public housing with youth
not in public housing using clinical electronic health record (EHR) and housing data. Youth (ages 2-17 years) in a
large urban health system were identified and categorized into two housing types—public housing (n = 10 770) and
not in public housing (n = 84 883) by age (young childhood, middle childhood, young adolescence). The prevalence
of some pediatric conditions was higher in public housing but varied by age. Disparities in health conditions among
youth in public housing were more common in early adolescence: asthma (26.4 vs 18.6; P < .001); obesity (28.5 vs
24.6; P < .001); depression/anxiety (19.2 vs 17.3; P = .008); behavioral disorders (8.1 vs 5.3; P << .001). These results
show that chronic pediatric conditions like asthma and obesity that lead to significant morbidity into adulthood
are more common among youth living in public housing. However, this pattern is not consistent across all chronic
conditions.
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Introduction prevalence of chronic illnesses like asthma, obesity, and
heart disease among adults living in public housing (and
other federally subsidized housing)*® are higher than
low-income residents not in public housing. Except for
an extensive literature on asthma and lead poisoning,
chronic conditions among children living in public
housing are less frequently examined.!%!® If the burden
of chronic conditions among adults is any indication,
children living in public housing are also likely to suffer
disproportionately from chronic conditions. There is
some evidence that youth living in public housing are at

The health goals outlined for the U.S. in Healthy People
2030 identifies housing and housing insecurity as a key
social determinant of health.! Aligned with this goal, the
American Academy of Pediatrics recommends routine
screening for housing status in its 2016 policy state-
ment (American Academy of Pediatrics, 2016).2 The
housing environment has long been known to be an
important factor in early development where harmful
exposures can influence health into adulthood.>* The
US Department of Housing and Urban Development
(HUD) administers Federal aid to local housing author-
ities that manage low-income housing options (ie, pub-
lic housing) for eligible residents. Public housing is
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risk for health problems like unintended injuries,'®!”

mental health problems,'®!"" and less access to behav-
ioral health services.?’ Fortunately, likely due to con-
certed health care delivery efforts, children living in
federally assisted housing (including public housing)
are more engaged in primary care than other low-
income children.?’ While identifying patients in the
clinical setting can be an ideal touchpoint to engage
this high-risk population, most clinical practices are
not equipped to assess or mitigate their social needs.
Addressing these health concerns among public hous-
ing populations requires multi-level engagement from
various stakeholders to identify and target at-risk fam-
ilies including clinical, social, and policy sectors. In
addition, community-based organizations and govern-
ment agencies including housing authorities that serve
these communities rely on health data to inform their
collaborative programming agendas and evaluate the
success of interventions. Linking health system data
from electronic health records (EHR) with data on
housing and neighborhood may provide an opportunity
to provide information that can inform the efforts of
partnerships to address the health needs of public hous-
ing residents particularly children.

The current study used residential address data of a
large urban health system in the Bronx, NY to identify
youth living in public housing seen in the primary care
setting. The objective of the study was to compare the
prevalence of major chronic pediatric conditions across
the age range of early childhood to early adolescence
living in public housing and those not in public housing
using data captured in the EHR. The hypothesis was that
public housing is a key risk factor for major chronic
pediatric conditions and disparities in prevalence can be
observed early in childhood.

Methods

Study Sample and Population

All youth (ages 2-17 years) with = 1 primary care out-
patient visit between November 1, 2016 and October 31,
2018 were identified in the EHR for inclusion in the
study sample using Looking Glass™ Clinical Analytics
(Streamline Health, Atlanta, Georgia).?! Primary care
was defined as visits to internal medicine, family medi-
cine, pediatrics, and non-specialty obstetrics/gynecol-
ogy departments. While the sample was defined by the
patients having a primary care visit during the study
timeframe, outcome data could come from any encoun-
ter, including primary care, specialty care, urgent care,
emergency department (ED), or inpatient settings. The
study was approved by the Albert Einstein College of
Medicine Institutional Review Board.

The data were geocoded in ArcGIS using the New
York State Street and Address Composite geocoding
services tool. The initial sample consisted of 112 020
youth ages 2-17. Geocoding matches were made for
97.2% of patients (n = 108 882). Of these patients, 95
653 resided in Bronx County, NY and were included in
analyses.

Measures

Health conditions. Common chronic pediatric condi-
tions were included in our analysis and data for these
variables were extracted from the EHR. Patients were
identified as having a given condition if they had a
diagnosis code in their record between November 1,
2016 and October 31, 2018. Detailed descriptions of
these health conditions can be found in Table 1. All
health conditions, except for obesity and overweight,
were identified using International Classification of
Diseases, 10th edition (ICD-10) diagnosis codes. In
cases where multiple ICD-10 codes were used to char-
acterize a health condition, we referred to prior studies
examining health outcomes using clinical data for case
definitions.?> To identify patients that were obese or
overweight, we extracted the latest measured body
mass index (BMI) from clinical records (Table 1).

Public housing and covariates

Public housing. Public housing is defined as a hous-
ing property managed by the New York City Housing
Authority (NYCHA) and receiving aid from HUD to
provide low income rental units to eligible patients. The
criteria for eligibility is available on the NYCHA web-
site. To identify individuals residing in public housing,
each patient’s residential address was first geocoded. A
tax lot shapefile from the PLUTO NYC database was
then joined with a map of NYC public housing develop-
ments, which then identified the tax lots associated with
public housing.?* If their residential address geocoded to
public housing-associated tax lots, patients were flagged
as living in public housing. All other patients were con-
sidered not to reside in public housing.

Covariates. Individual-level data were extracted from
the EHR using Looking Glass™ Clinical Analytics.?!
We include age at outpatient visit (early childhood:
2-5 years, middle childhood: 6-10 years, early ado-
lescence: 11-17 years), sex, race/ethnicity (Hispanic,
non-Hispanic black, non-Hispanic white, non-Hispanic
Asian/Pacific Islander, a combined other category, and
a missing indicator), and payer type (Medicaid, Medi-
care, commercial insurance, none or missing data). Due
to the limited number of individual socioeconomic sta-
tus variables, area-based poverty at the Census block
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Table I. Health Conditions and Definitions.

Health condition Definition? n % Denominator  Missing data, %
Asthma J45.X 19637  20.5 All -
Dermatitis/eczema L20-L30 15306 16.0 All -
Unspecified allergy  T78.40XA, T78.40XD, T78.40XS 1548 1.6 All -
Obesity BMI percentile =95th percentile for age based on 20944 238 All 82
most recent measured BMI from clinical record
BMI percentile 85-94.9th percentile for age based 15094 17.2 All 8.2
on most recent measured BMI from clinical record
Diabetes Type | diabetes mellitus [E10]; Type 2 diabetes 376 0.4 All -
mellitus[E| I]
Unintentional Falls [WO00-W19]; Injuries to pedal cyclists/ 15271 16.0 All -
injury?? pedestrians [ICD10: V10-V19]; Injuries to
pedestrians [ICD10: VOI-V09];
Other transport injuries [ICD10: V20-V99]; -Fire/
burns [X00-X19]; Poisoning or contact with
corrosive substances [X40-X49]; Lead poisoning
[R78.71; T56.0]; Other [W20-W45; W49-W60;
W64-W94; W99; X20-X39; X50-X59; Y10-Y34;
Y90-Y98]
Depression/ Mood disorders [F30-F39]; Anxiety, dissociative, 9950 10.4 All -
anxiety stress-related, somatoform and other
nonpsychotic mental disorders [F40-F48]
Behavioral Attention-deficit hyperactivity disorder [F90]; 5861 6.1 All -
disorder Oppositional defiant disorder [F91.3]; Conduct

disorder [F91.9]

?Defined as occurring between November |, 2016 and October 31, 2018

group level was included as a covariate, specifically the
percentage of the population living below the poverty
level. Due to concerns about missing individual race/
ethnicity data, data on area-based race/ethnicity, also at
the Census block group level, was included. Area-based
poverty and race/ethnicity data came from the 2012-
2016 American Community Survey and were collected
at the block group level, the smallest unit of geography
for which this data is available.? Patients who were geo-
coded to block groups with zero population according to
the Census (n = 124) were excluded from analyses that
included these area-level variables.

Analysis. We first tested for differences in the charac-
teristics of youth living in public housing versus those
who did not using chi-squared tests. Then, for each
outcome, we estimated separate fully-adjusted logistic
regression models for each age group (early child-
hood, middle childhood, early adolescence) to assess
whether these relationships may vary by age for those
who lived in public housing versus those not living in
public housing. These analyses also accounted for
clustering of individuals within Census block-groups.
Multivariable-adjusted prevalence estimates are pre-
sented with 95% confidence intervals. All statistical

analyses were completed using Stata 13.1 (StataCorp,
College Station, TX) and mapping was done in ArcGIS
10.3 (Environmental Systems Research Institute,
Redlands, CA). Statistical significance was determined
at the P < .05 level.

Results

Eleven percent (11.3%) of the study population lived in
public housing. Youth who lived in public housing were
more likely to be Black or Hispanic and insured through
Medicaid. They were also more likely to live in more
racially segregated areas (ie, larger percentage of area
residents are Black or Hispanic) and where a greater per-
centage of the population lives below the poverty line
(Table 2).

Table 3 shows the relationship between housing type
in age-specific analyses. The prevalence of asthma was
higher among youth living in public housing across all
age groups (early childhood: 19.9 vs 15.9, P < .001;
middle childhood: 31.1 vs 23.5, P < .001; early adoles-
cence: 26.4 vs 18.6, P < .001). The prevalence of obe-
sity was higher in early childhood (19.0 vs 16.9, P <
.05) and early adolescence (28.5 vs 24.6, P < .001) liv-
ing in public housing compared to the same age groups
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Table 2. Patient and Neighborhood Area Characteristics by Housing Type.

%

n Public housing Non-public housing
n 95653 1.3 88.7
Age, %
2-5years 21209 21.8 22.2
6-11years 33279 36.5 34.6
12-17 years 41165 41.8 432
Sex, %
Male 47248 48.2 49.6
Female 48405 51.8 50.5
Patient reported race/ethnicity, %
Hispanic/Latino 38582 56.5 574
Non-Hispanic black 24399 423 354
Non-Hispanic white 2213 0.7 3.6
Non-Hispanic Asian/Pacific Islander 1694 0.2 2.8
American Indian/Alaskan Native 483 0.4 0.8
Missing 28282 - -
Insurance status, %
Medicaid 62763 77.2 64.2
Medicare 39 0.0 0.0
Commercial 25666 15.5 283
Missing/no insurance 7185 73 75
Census block-group % of population below poverty level®, %
QI:0-14.5% 19132 04 225
Q2: 14.5-25.8% 19237 1.4 22.5
Q3:25.8-36.0% 18949 10.0 21.1
Q4: 36.0-46.1% 19129 35.0 18.1
Q5:46.1-82.9% 19082 53.2 15.8
Census-block group % of population that is Hispanic?, %
Ql:0-32.4% 19155 3.6 22.1
Q2: 32.6-53.0% 19131 19.8 20.1
Q3:53.0-65.2% 19135 30.3 18.7
Q4: 65.2-74.9% 19055 30.5 18.6
Q5: 75.1-100.0% 19053 15.9 20.5
Census-block group % of population that is non-Hispanic black?, %
Ql: 0-11.1% 19117 1.8 223
Q2: 11.1%-21.2% 19112 10.9 21.2
Q3:21.2-30.6% 19128 30.1 18.7
Q4: 30.7%-50.0% 19090 43.8 17.0
Q5:50.2-100% 19082 13.4 20.8

Area-level measures are at the Census Block Group level. Residents who were geocoded to block groups with zero population (according to

the Census) were excluded from the analysis for this variable.

not living in public housing (Table 3). Youth in middle
childhood (8.9 vs 7.0, P < .001) and youth in early ado-
lescence (19.2 vs 17.3, P < .01) living in public housing
had a higher prevalence of anxiety/depression, albeit
small and not clinically significant, than youth from
those age groups not living in public housing. The
prevalence of behavioral disorders was slightly higher
among youth in public housing across all age groups

than their counterparts not living in public housing
(early childhood: 2.9 vs 2.2, P < .05; middle childhood:
10.9 vs 9.0, P < .01; early adolescence: 8.1 vs 5.3, p <
.001). Contrary to direction of the relationship observed
with the other health outcomes, youth in early adoles-
cence living in public housing had a lower prevalence of
unintentional injuries (17.0 vs 18.8, p < .05) than youth
in early adolescence not living in public housing.
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Discussion

This study was designed to compare the prevalence of
chronic health conditions among youth patients seen in
our primary care setting living in public housing to
youth patients not living in public housing. Our results
confirm findings from other reports showing a higher
prevalence of asthma and obesity among public housing
residents.?!* Our results show that this relationship is
consistent across age groups and increases with older
age. As expected, we also showed that mental health
problems are statistically more prevalent among youth
in public housing, particularly for youth in middle child-
hood and early adolescence. Behavioral disorders were
higher among youth in public housing particularly
among youth in early adolescence. Somewhat surprising
were the results showing a relatively small difference in
prevalence of unintentional injuries between housing
types except for youth in early adolescence, where the
prevalence was lower among youth in public housing.
Other chronic health conditions that were not higher
among youth in public housing compared to youth not
living in public housing were “other dermatitis/eczema’-
with exception of a small difference among youth
in early adolescence-, “other unspecified allergies,”
“overweight,” and “diabetes.”

The increased risk for asthma and related hospitaliza-
tions among public housing residents has been the focus
of many public health and primary care efforts but
remains persistent among youth in public housing.?>-?’
The increase in obesity with age in our study mirrors
population trends and shows that the disparity begins in
early childhood. Given that a larger proportion of youth
in federally assisted housing attend well visits than the
general population (84% vs 77%), these results high-
light a potential window for more targeted interventions
to reach youth in public housing while they are still
engaged in primary care.?028-30

The results of our study show a higher, albeit small in
younger age groups, prevalence of depression/anxiety
and behavioral disorders among youth in public housing
than their counterparts not in public housing. The higher
prevalence of mental health conditions among youth in
public housing in our study is consistent with other
reports of poor mental health and poor access to mental
health services among children residing in public hous-
ing and in low quality housing more broadly.?’3! Data
from the U.S. Department of Housing and Urban devel-
opment show that youth in households that receive fed-
eral rental subsidies have inadequate access to mental
health services compared to other health care services.?
This unmet need, taken together with the data in this
study showing a higher prevalence of behavioral

disorders in youth living in public housing and the
national data showing an increase in diagnoses of anxi-
ety and ADHD in youth,3? suggest that further emphasis
on integrated mental health services should be a priority
for health care delivery with particular attention to youth
in high risk living conditions. An example of such inte-
grative partnerships, the Montefiore Behavioral Health
Integration Program (BHIP) is a partnership between
primary care physicians and behavioral health provid-
ers, and includes a mental health evaluation as a part of
a full medical evaluation (cite Montefiore BHIP pro-
gram as a potential model). Through BHIP, patients are
also able to meet confidentially with behavioral health
providers during primary care visits. Services include
screening, diagnosis, and treatment (including individ-
ual counseling and group therapy) for both adults and
children. Another example of health care systems and
community collaborations meeting this need can be
seen through Home and Community Based Services
(HCBS) Medicaid waivers,*> which extends the reach of
Medicaid (public health care insurance for low-income
residents) to provide mental health services for youth
whose family incomes exceed the Medicaid limit.
Unintended injuries are the leading cause of morbid-
ity and mortality among youth in the US.** Somewhat
surprising in our study was the lower burden of unin-
tended injuries among youth in early adolescence living
in public housing. This was unexpected given reports of
more hazardous conditions and maintenance deficien-
cies in public housing residences that could increase the
risk for accidents in and around the home.* The differ-
ence in prevalence, albeit small, is important to consider
when evaluating overall health concerns among youth.

Study Limitations

This study is cross sectional so the temporal relationship
between housing type and health conditions cannot be
determined. While studies show that the quality of low-
income housing may influence the chronic health condi-
tions observed in this study,'* it is also possible that
residents with chronic conditions are more likely to seek
out residence in public housing and are ill prior to their
public housing tenure.*® Although the adjusted analyses
attempt to address potential confounding by including
individual and neighborhood-level factors, there are
likely unmeasured factors that may make public housing
residents appear less healthy than residents not in public
housing. Another limitation of this study is that our non-
public housing group is quite broad and contains many
other housing arrangements including potential home-
lessness. While we are attempting to better define
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housing type in our clinical cohort, we are unable to do
so for this analysis. Lastly, the use of diagnosis codes
from the EHR, especially for mental health and behav-
ioral health conditions, is a potential limitation as some
conditions may not be a part of systematic screening.’’
While this is a concern when using these data, we do not
expect this bias to be differential. Missing data is also a
common concern in EHR data.?® In Tables 1 and 2, we
report the percentage of missing covariate data but we
did not make any attempt to use analytic methods (eg,
multiple imputation) to address missing data apart from
including this “missing” category in multivariable anal-
yses. Despite these limitations, our study has the advan-
tage of a large sample size of children seen in primary
care, reports on a broader range of health conditions
among youth in public housing than prior studies,?” and
uses objectively measured health outcomes that do not
rely on self-report.%¥

Conclusion

Our study provides data on one health system in a
focused geographic area aimed to support collabora-
tions between health systems and community-based
organizations to improve health outcomes for residents.
For many years, federal housing budgets have been
stretched thin and have to prioritize management and
maintenance operating costs over connecting residents
to necessary health services.*’ Partnerships between
housing authorities and health systems can pick up the
slack and have the potential to improve the health out-
comes for patients in public housing. Examples of such
partnerships between primary care and housing authori-
ties include Public Housing Primary Care*' and the
Chicago Family Case Management Demonstration.*?
These partnerships provide linkages to increase access
to health care options for public housing residents.
Identifying the housing-related needs of young patients
is a necessary step to developing clinical-community
partnerships to improve health among residents.”*44
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