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Objectives. To characterize the association between social needs prevalence and

no-show proportion and variation in these associations among specific social needs.

Methods. In this study, we used results from a 10-item social needs screener

conducted across 19 primary care practices in a large urban health system in Bronx

County, New York, between April 2018 and July 2019. We estimated the association

betweenunmet needs and 2-year history ofmissed appointments from41 637patients

by using negative binomial regression models.

Results. The overall no-show appointment proportion was 26.6%. Adjusted models

suggest that patients with 1 or more social needs had a significantly higher no-show

proportion (31.5%) than those without any social needs (26.3%), representing an 19.8%

increase (P< .001). We observed a positive trend (P< .001) between the number of

reported social needs and the no-show proportion—26.3% for those with no needs,

30.0% for 1 need, 32.1% for 2 needs, and 33.8% for 3 or more needs. The strongest

association was for those with health care transportation need as compared with those

without (36.0% vs 26.9%).

Conclusions. We found unmet social needs to have a significant association with

missed primary care appointments with potential implications on cost, quality, and

access for health systems. (Am J Public Health. 2020;110:S242–S250. doi:10.2105/AJPH.

2020.305717)

See also Dasgupta, p. S174.

TheUSpoverty rate, established by theUS
Census Bureau as a measure starting from

1959, has steadily declined since inception
but, at 17.8%, remains the second highest
among the 35 Organization for Economic
Co-operation and Development member
countries.1,2 Furthermore, some US pop-
ulations are disproportionately affected, with
20% of children on average nationally and
40% of children in the poorest urban and rural
communities living below the federal poverty
line.3 There is a growing body of research
supporting the impact of poverty on health,
often referred to as the social determinants of
health4,5 and defined as “the conditions, in
which people are born, grow, work, live, and
age, and the wider set of forces and systems
shaping the conditions of daily life.”6 From an
individual level, one can describe these drivers

of health as unmet social needs.7Unmet social
needs are linked to increased prevalence of
chronic diseases, obesity, and poorer devel-
opmental outcomes in children.4,8 Recent
population health studies in the United States
suggest that unmet social needs are a con-
tributing factor to increased mortality risk on
par with the leading causes of death and may
account for upward of 40% of health out-
comes.9–11 However, the actual mechanism

by which unmet social needs drive health
status is less clear.

Though population health studies con-
tinue to support the impact of unmet social
needs, there is less evidence on how health
systems can address this issue in practical and
meaningful ways.12,13 In 2016, the American
Academy of Pediatrics issued a policy state-
ment recommending that providers screen for
social needs during primary care visits.8 More
recently, in 2019, the National Academies of
Sciences, Engineering, and Medicine put out
a report providing more detailed guidance
regarding how health systems can integrate
social needs assessments in practice.14

Missed medical appointments (i.e., no-
shows) have an impact on health outcomes as
well and may serve as a meaningful outcome
for social determinants of health–based in-
terventions. Missed appointments are costly
and disruptive to health systems, and some
health systems have invested in strategies to
reduce no-shows as a business imperative.15,16

Past research suggests that no-show ap-
pointments are associated with increased
medical costs and inefficiencies, reduced
productivity and quality of care, increased
ambulatory-sensitive visits in emergency
departments, and suboptimized clinical out-
comes.17 Social needs such as transportation
access, financial considerations, health liter-
acy, insurance status (e.g., Medicaid, Medi-
care, insurance with limited coverage plans),
and language barriers have been associated
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with increased no-show appointments in the
primary care setting.18–20 Unmet social needs
may contribute to missed medical appoint-
ments and, thus, poorer health outcomes.

Social factors drive health status, yet the
associated mechanism by which social needs
influence health is unknown. It is clear, how-
ever, that health inequities have persisted over
time despite changes in disease patterns and
advances in medical technology and thera-
peutics.21 Some authors have suggested that
social condition is a fundamental cause of
health inequities. This proposition can be in-
vestigated by focusing on how key resources
(e.g., money, power, knowledge, and status)
ultimately reduce risk and increase protective
factors regardless of disease type through
multiple factors including access to services.22

In this study, our objective was to deter-
mine if social needs are associated with missed
appointments in the primary care setting. We
hypothesized that patients with unmet social
needs would have a higher proportion of
no-show appointments because of the extra
burden imposed by lower levels of key re-
sources. Furthermore, we presumed that this
influence was not homogeneous when
comparing social needs such as food insecurity
or housing quality, but rather that specific
social needs may have distinct influences on
no-show proportions.23–25 To better elucidate
possible mechanisms, we aimed to charac-
terize the overall association between social
needs prevalence and no-show proportion,
as well as variation in the associations between
specific social needs and no-show rates across
primary care practices in a large, urban health
system in Bronx County, New York.

METHODS
In 2017, the Montefiore Health System

(MHS) launched a system-wide social de-
terminants of health screening initiative to
identify patients with unmet social needs at
more than 19 ambulatory health care prac-
tices. A 10-item screening tool (Appendix A,
available as a supplement to the online version
of this article at http://www.ajph.org) was
adapted to meet health system needs from a
widely used, validated instrument, the Health
Leads screening toolkit, after an extensive
pilot process involving key stakeholders.
Between April 2018 and July 2019, the

ambulatory network utilized this tool at 19
participating ambulatory practices in the
Bronx (17 sites) and Westchester County (2
sites),NewYork. Each practice had discretion
to determine whom to screen and the fre-
quency of screenings. Practice decisions were
informed by a number of factors including the
availability of staff (e.g., social workers,
community health workers), perceived utility
of universal versus targeted screenings, and
provider preferences. The tool was available
in 9 languages, and parents or guardians
completed the screener for patients too young
to respond independently. Screener results
were entered into Epic, MHS’s electronic
health record, and providers reviewed the
results with patients and offered to connect
patients to practice-based resources includ-
ing community health workers and social
workers.

Outcome Variables
The primary outcome was the number of

no-shows to primary care appointments in the
2 years before the index visit (i.e., initial social
needs screen). No-shows included same-day
cancellations26 but excluded visits canceled
because of changes in provider schedules.
Primary care specialties included pediatrics,
family medicine, general obstetrics/gyne-
cology, and internal medicine. Appointments
included in the outcome were all routine
office visits, follow-ups, annual examinations,
same-day appointments, nurse visits, and
well-child visits. Excluded were laboratory
visits, flu shot sessions, and procedure visits.
We also included the total number of com-
pleted visits to account for individuals with a
higher number of appointments, who would
have a higher likelihood of having a missed
appointment.

Study Population
We excluded respondents who did not

complete 5 or more of the 10 screener
questions (n = 171) from the analysis, as well
as patients with no visits in the 2 years before
screening, resulting in a final sample size of
41 637 unique patients.

Predictors and Covariates
The primary independent variables were

the categorized number and types of social

needs reported by the patient. We calculated
the number of social needs based on the
number of questions to which each patient
responded “yes.” We then grouped this
number into none, 1, 2, or 3 or more, with
cutpoints selected based on the distribution of
social needs. Additional covariates included
age (categorized as 0–5; 6–11; 12–20; 21–34;
35–49; 50–64; and ‡ 65 years), sex, race/
ethnicity (Hispanic, non-Hispanic Black,
non-Hispanic White, non-Hispanic Asian/
Pacific Islander, other, and a missing indica-
tor), health insurance at the time of the
screening visit (Medicaid, Medicare, com-
mercial, and a missing indicator), the patient’s
preferred language (English, Spanish, other,
and a missing indicator), and whether the
respondent lived in New York City (NYC)
public housing (more information later in this
section).

We used the Elixhauser Comorbidity
Index to capture patient health status.27

Briefly, the Elixhauser Comorbidity Index is
the number of 31 diagnostic criteria (e.g.,
uncomplicated hypertension, complicated
hypertension, depression) based on Interna-
tional Classification of Diseases, Tenth Revision,
Clinical Modification, codes from the 2 years
before baseline. We categorized the measure
as 0, 1, 2, 3 to 5, and 6 or more. We extracted
respondent data by using MySQL to query
data from the Epic Electronic Health Record
Data Warehouse and using Looking Glass
Clinical Analytics, version 4.4.2 (Streamline
Health, Atlanta, GA), an online application
supporting extraction of clinical data.28 As a
proxy marker of individual socioeconomic
status variables, we included the proportion of
the population living below poverty at the
census block group level. Area-based poverty
came from the 2013–2017 American Com-
munity Survey at the block group level,29 the
smallest geographic unit for which those data
are available.

To geocode patient addresses to obtain
public housing status and area-based mea-
sures, we used the NewYork State Street and
Address Composite geocoding services tool
for New York State addresses, and the US
Census Address Batch Geocoder for non–
New York State addresses.30,31 Across both
methods, we successfully geocoded 97.9% of
respondents. We identified patients living in
NYC public housing by flagging addresses
that geocoded to tax lots associated with
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public housing.32 We included a missing
indicator for area-based poverty and public
housing status for patients who were not
geocoded successfully.

Analysis Approach
We calculated the overall and subgroup-

specific no-show proportion. Because of
evidence of overdispersion, we used negative
binomial regression to derive the covariate-
adjusted no-show proportion for overall
social needs and each individual social need.
While we also considered a zero-inflated
negative binomial regression model, both
models had essentially identical Akaike in-
formation criterion data and minimal quan-
titative differences, so we used the negative
binomial model. To understand how the
no-show proportion varied by subgroup, we
also estimated the no-show proportion ratio,
which compares the no-show proportion for
those with social need(s) to those without.
We incorporated robust standard errors into
the models to reduce concerns regarding
heteroskedasticity.

We used a 3-stepped analytic approach.
First, we fit unadjusted models (model 1) that
only accounted for the number of appoint-
ments as an offset variable, followed by
models (model 2) similar to model 1 but also
adjusting for sociodemographic variables
described previously (age, sex, race/ethnicity,
preferred language, payer, area-based pov-
erty, public housing status, and patient health
status via the Elixhauser Comorbidity Index).
Lastly, a final set of models (model 3) adjusts
for the sociodemographic variables inmodel 2
but also for all other social needs, as therewas a
modest correlation between many of these
needs. Thus,model 3 estimates the association
between the no-show proportion and each
individual social need, taking into account all
of the other social needs. To ensure that
multicollinearity between social needs would
not be an issue for model 3, we also estimated
the variance inflation factors for each social
need. We accounted for clustering of indi-
viduals by census block group in variance
estimation for all analyses including area-
based poverty.

Additional analyses used a similar 3-stepped
approach to examine whether the association
between the number and types of social needs
and the no-show proportion varied for

children (aged < 18 years) versus adults and,
among adults, whether the association varied
for those with higher health status (Elixhauser
comorbidity score < 3) versus lower health
status (score ‡ 3). We tested potential effect
modification in the ratio of no-show pro-
portions by age and number of comorbid
conditions by including multiplicative in-
teraction terms in the models while ac-
counting for the full set of covariates (e.g.,
model 2 for overall risks and model 3 for
individual risks). Because of the number of
tests for interaction, we considered an in-
teraction with a P level of less than .01 to be
statistically significant. We completed statis-
tical analyses by using Stata version 13.1
(StataCorp LP, College Station, TX) and
for mapping we used ArcGIS version 10.3
(Environmental Systems Research Institute,
Redlands, CA). We analyzed data in summer
2019.

RESULTS
The overall no-show appointment pro-

portion in this sample of 41 637 participants
was 26.6% in the 2 years before the social
needs screening, with an average of 8 ap-
pointments and 2 no-shows per patient
(Table 1). Certain population subgroups had a
higher proportion of no-shows, including
those who were Hispanic or non-Hispanic
Black, who preferred English, who were
insured through Medicaid, who lived in
public housing or in a higher poverty block
group, andwho had a Elixhauser comorbidity
index of less than or equal to 2. Our demo-
graphic data regarding representativeness
of the screened population to the primary
care population at participating clinics, the
distribution of social needs by sociodemo-
graphics, and on the screener itself are similar
to previous findings.33 Both unadjusted and
adjusted models suggest that those with 1 or
more social needs had a significantly higher
no-show proportion (31.5%) than those
without any social needs (26.3%), a 5.2-
percentage-point difference representing an
19.8% increase in comparison.

Figure 1 provides the no-show proportion
ratio for the number of needs and need cat-
egories. Adjusted models reveal a positive,
dose–response relationship between number
of social needs and the no-show proportion.

These models also highlight elevated
no-show proportions for those with specific
needs, including health transportation or
health cost needs. Table 2 further details a
significant dose–response relationship be-
tween increasing number of social needs and
the no-show proportion. The dose–response
between number of social needs and
no-shows only modestly attenuated upon
adjustment for covariates. In both unadjusted
and covariate-adjusted models, there was a
significant positive association between the
no-show proportion and having each indi-
vidual social need. The strongest association
was for those with health care transportation
and health care affordability needs: 33.8% and
26.2% higher, respectively, than those with-
out (36.0% vs 26.9% and 34.2% vs 27.1%).

In the fully adjusted model that included
adjusting for each social need, the difference
in the no-show proportions for those with
and without each individual need attenuated.
Health care transportation needs nevertheless
retained the strongest statistically significant
association with the no-show proportion.
Specifically, those with a health care trans-
portation need had a 24.4% higher no-show
proportion than those without (33.6% vs
27.0%), the largest differential for any of
the adjusted estimates in social needs.

We conducted stratified analyses based on
age group and comorbidities as summarized in
Table 3. We did not find any significant
differences in the associations between the
number and types of social needs and the
no-show proportion for children versus
adults. In the covariate-adjusted models, for
both children and adults, the no-show pro-
portion was positively and significantly as-
sociated with each individual social need,
although for some individual needs (e.g., care
need for children), the relationship was not
meaningful. After we fully adjusted for each
individual social need, the difference in the
no-show proportions for those with and
without each individual social need de-
creased. For adults, similar to children, the
strongest association between individual so-
cial needs and the no-show proportion in the
fully adjusted model was for the health care
transportation need. The no-show propor-
tion for adults with the needwas 32.4% versus
26.4% for those without. Adults with a
housing security need, a utilities shut-off
need, and a health care cost need also had a
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TABLE1—Summary ofDemographicVariables for Patients at anUrbanHealth System,With Social RiskAssessmentsConductedBetweenApril
2018 and July 2019: Bronx, NY

No.
Average No. of Appointments

(95% CI)
Average No. of No-Shows

(95% CI)
No-Show Proportion, %

(95% CI)

Total 41 637 8.0 (7.9, 8.0) 2.1 (2.1, 2.1) 26.6 (26.4, 26.8)

Age group, y

0–4 5 989 12.1 (11.9, 12.3) 2.9 (2.9, 3.0) 23.8 (23.4, 24.3)

5–9 4 117 6.4 (6.2, 6.5) 1.9 (1.9, 2.0) 29.9 (29.2, 30.7)

10–17 5 397 4.9 (4.8, 5.0) 1.6 (1.6, 1.7) 32.9 (32.2, 33.7)

18–29 4 700 5.7 (5.6, 5.9) 2.0 (1.9, 2.1) 34.7 (33.9, 35.4)

30–44 4 928 6.7 (6.5, 6.9) 2.2 (2.2, 2.3) 33.6 (32.8, 34.3)

45–64 8 955 8.0 (7.9, 8.2) 2.2 (2.2, 2.3) 27.0 (26.6, 27.5)

‡ 65 7 551 9.7 (9.5, 9.9) 1.7 (1.7, 1.8) 17.9 (17.5, 18.3)

Sex

Male 16 698 7.4 (7.3, 7.5) 2.0 (2.0, 2.0) 27.3 (26.9, 27.7)

Female 24 939 8.4 (8.3, 8.5) 2.2 (2.2, 2.2) 26.2 (25.9, 26.5)

Race/ethnicity

Hispanic 15 589 8.3 (8.2, 8.5) 2.3 (2.2, 2.3) 27.2 (26.8, 27.6)

Non-Hispanic Black 12 015 7.5 (7.4, 7.7) 2.1 (2.1, 2.1) 27.9 (27.5, 28.3)

Non-Hispanic White 1 571 7.2 (6.8, 7.5) 1.5 (1.4, 1.7) 21.1 (19.9, 22.2)

Non-Hispanic Asian/Pacific Islander 710 8.1 (7.6, 8.6) 1.7 (1.6, 1.9) 21.5 (20.0, 22.9)

Other 150 7.4 (6.7, 8.2) 1.6 (1.3, 1.9) 20.9 (17.7, 24.0)

Missing 11 602 8.0 (7.9, 8.1) 2.1 (2.0, 2.1) 25.6 (25.2, 26.0)

Preferred language

English 33 123 7.7 (7.6, 7.7) 2.1 (2.1, 2.2) 27.7 (27.5, 28.0)

Spanish 6 246 8.9 (8.7, 9.1) 2.0 (1.9, 2.1) 22.9 (22.4, 23.5)

Other 1 102 9.3 (8.9, 9.7) 2.2 (2.0, 2.3) 23.2 (22.0, 24.3)

Missing 1 166 10.9 (10.5, 11.2) 2.4 (2.3, 2.6) 21.8 (20.8, 22.9)

Payer

Medicaid 19 220 8.4 (8.3, 8.5) 2.6 (2.5, 2.6) 30.5 (30.2, 30.9)

Medicare 7 794 10.2 (10.0, 10.4) 2.0 (2.0, 2.1) 19.6 (19.2, 20.0)

Commercial 13 262 6.0 (6.0, 6.1) 1.5 (1.4, 1.5) 24.6 (24.2, 25.0)

Missing 1 361 7.8 (7.4, 8.1) 2.6 (2.4, 2.8) 34.1 (32.8, 35.4)

Block-group poverty, %

Q1: 0–8.8 8 553 7.2 (7.1, 7.3) 1.7 (1.6, 1.7) 23.1 (22.2, 24.0)

Q2: 8.9–19.2 7 709 7.7 (7.5, 7.8) 1.9 (1.8, 2.0) 24.8 (23.9, 25.6)

Q3: 19.3–30.8 8 111 8.1 (8.0, 8.3) 2.2 (2.1, 2.2) 26.6 (25.9, 27.3)

Q4: 30.9–42.5 8 117 8.4 (8.3, 8.6) 2.4 (2.3, 2.4) 28.1 (27.5, 28.8)

Q5: 42.6–88.4 8 119 8.6 (8.4, 8.8) 2.5 (2.5, 2.6) 29.8 (29.0, 30.5)

Missing 1 028 6.8 (6.5, 7.2) 2.0 (1.8, 2.1) 28.7 (27.9, 29.4)

Public housing

Yes 4 767 9.1 (8.9, 9.3) 2.8 (2.7, 2.9) 31.2 (30.6, 31.9)

No 33 667 7.9 (7.9, 8.0) 2.1 (2.0, 2.1) 26.0 (25.7, 26.2)

Outside of NYC or missing 3 203 6.6 (6.4, 6.8) 1.7 (1.6, 1.8) 25.8 (25.0, 26.5)

Elixhauser comorbidity index

0 11 881 6.3 (6.2, 6.4) 1.7 (1.7, 1.8) 27.7 (27.2, 28.1)

1 9 605 6.6 (6.5, 6.7) 1.9 (1.9, 2.0) 28.9 (28.4, 29.4)

2 5 944 7.3 (7.2, 7.5) 2.0 (2.0, 2.1) 27.9 (27.3, 28.5)

3–5 8 481 9.0 (8.8, 9.1) 2.3 (2.2, 2.4) 25.3 (24.9, 25.8)

‡ 6 5 726 12.9 (12.7, 13.2) 3.1 (3.0, 3.2) 23.4 (22.9, 23.9)

Note. CI = confidence interval; NYC =New York City.
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significantly higher no-show proportion than
did their counterparts without each need,
while children with a getting-along need
had a significantly higher no-show propor-
tion than did their counterparts without the
need.

When examining the relationship by
comorbidity score subgroup, we found there
was a significant positive association between
the presence and number of social needs and
the no-show proportion for those with both
lower and higher comorbidities. As with age,
however, there were no significant differ-
ences in the associations between the number
and types of social needs and the no-show
proportion for those with lower versus higher
number of comorbidities. In the fully adjusted
model, the strength of the associations at-
tenuated for each individual social need in
both comorbidity groups. However, the
no-show proportion remained significantly
higher for those with housing security and
health care transportation needs, where the
largest relative difference for both groups was
for those with a health care transportation
need versus those without. For the higher
comorbidity group only, those with a utilities

shut-off need had a significantly higher
no-show proportion than did those without
the need (26.6% vs 23.9%, respectively).

DISCUSSION
These findings from a study conducted in a

large, diverse urban population present sev-
eral important implications for health systems
that serve similar communities and may have
generalizable policy and operational consid-
erations. We believe this is the first health
system–wide study focused on examining the
strength of association of social needs and
no-show appointments in primary care.
There was a significant difference in no-show
behaviors and social needs in our sample of
41 637 individuals in all models. We found
that after we adjusted for several covariates
including demographics, census tract poverty
estimates, and clinical complexity, the no-
show proportion for those with 1 or more
social needs was 5 percentage points higher
than those without, and increasing number of
social needs (‡ 2 and ‡ 3) was associated with
a significantly higher proportion of missed

appointments. Though, to our knowledge,
previous studies have not assessed possible
dose relationships, our findings are similar to a
recent cross-sectional study that examined the
association of any self-reported social need
and patientsmissingmore than 1 appointment
in a calendar year in 2 urban primary care
practices.34

Regarding the implications of these
findings, we found that across this health
system during the same study time period,
there were 3 525 975 primary care visits.
Therefore, this 5-point difference in missed
appointment proportion after adjustment
represents 176 298 no-show appointments
that may be attributable to social needs, a
stream of forgone revenue to the health
system exceeding $18 million over 2 years.
This finding has important health access,
quality, and cost implications for health sys-
tems, especially those that serve large low-
income communities.

Given that the data indicate there is not
high collinearity between the social needs
(variance inflation factors less than 1.33 for all
needs), the attenuation in parameter estimates
from model 2 to model 3 are not a result
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FIGURE 1—No-Show Primary Care Proportion Ratios Comparing No Social Risks to One or More, Increasing Number of Needs, and Specific
Social Risk Categories for Patients at an Urban Health System: Bronx, NY, April 2018–July 2019
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of multicollinearity, but rather can be
interpreted as reflecting the independent as-
sociation between each social need and the
no-show proportion. Thus, in addition to

a positive, graded relationship between the
proportion of no-shows and number of so-
cial needs, we were able to identify the in-
dividual social needs, including health care

transportation and health care cost, with the
strongest association with the no-show pro-
portion. This finding is similar to what has
been reported in other studies, suggesting the
influence of transportation on missed ap-
pointments.17,26 More specifically, our study
prompted focused efforts to maximize patient
access to nonemergency medical transport
benefits and supported our health system’s
advocacy efforts to optimize and preserve
existing public transportation options. These
may represent opportunities for health sys-
tems to target specific social needs that may
disproportionately contribute to no-show
appointments.

Our findings appear plausible as one could
imagine how a lack of key resources may
influence health-seeking behaviors. For ex-
ample, our findings support that lack of access
to transportation will make it harder to attend
routine primary care visits. This finding
supports the theory of other authors’ pro-
posed mechanism that lack of key resources
(i.e., social needs) increases risk and decreases
protective factors related to health care access
independent of disease type.22 Finally, we
found that the strength of the association
between no-show proportion and social
needs did not vary for children versus adults or
by comorbidity status.

Limitations
Despite the findings and possible impli-

cations of this study, there are important
limitations, including significant issues related
to establishing causation and temporality.
First, we cannot attribute this difference in
no-show appointments to a single factor, as
we know patient behavior is multifactorial.
We also assume that the social needs assess-
ment taken at 1 time point is stable enough of
a proxy for social risk over time. It is likely that
these needs are dynamic in nature and vary.
Furthermore, the timeframe of the social
needs as measured in the screener vary and the
outcome of interest, no-shows, is defined
in the 2 years before the screener. While it
would be preferable to define the outcome
closer to the screener date, limiting the
timeframe would have biased the sample
toward less-healthy patients, as fewer healthy
patients would have had at least 1 primary care
visit in the 2 years before the screener. All data
were collected retrospectively, and social

TABLE 2—No-Show Appointment Proportion Regression Models Examining Number of
Social Needs and Specific Social Need Categories for Patients at an Urban Health System,
With Social Risk Assessments Between April 2018 and July 2019: Bronx, NY

No-Show Proportion, % (95% CI)

Model 2a Model 3b

No. of needs

None 26.3 (25.9, 26.8) . . .

‡ 1 31.5*** (30.8, 32.2) . . .

1 30.0*** (29.2, 30.8) . . .

2 32.1*** (30.9, 33.2) . . .

‡ 3 33.8*** (32.6, 35.0) . . .

Housing-quality need

No 27.1 (26.6, 27.6) 27.3 (26.8, 27.7)

Yes 30.7*** (29.7, 31.7) 28.0 (27.0, 29.0)

Housing-security need

No 27.1 (26.6, 27.6) 27.2 (26.7, 27.7)

Yes 33.1*** (31.9, 34.3) 29.8*** (28.6, 31.1)

Food-security need

No 27.1 (26.6, 27.6) 27.3 (26.8, 27.8)

Yes 31.3*** (30.3, 32.3) 26.8 (25.8, 27.8)

Utilities shut-off need

No 27.2 (26.7, 27.7) 27.2 (26.8, 27.7)

Yes 32.4*** (30.9, 33.8) 29.1** (27.6, 30.5)

Health care–transportation need

No 26.9 (26.5, 27.4) 27.0 (26.5, 27.4)

Yes 36.0*** (34.8, 37.2) 33.6*** (32.3, 34.9)

Health care–cost need

No 27.1 (26.6, 27.6) 27.2 (26.7, 27.7)

Yes 34.2*** (32.8, 35.6) 29.0** (27.6, 30.4)

Getting-along need

No 27.2 (26.7, 27.7) 27.2 (26.8, 27.7)

Yes 31.8*** (30.5, 33.0) 28.7* (27.4, 30.0)

Care need

No 27.3 (26.8, 27.7) 27.3 (26.8, 27.8)

Yes 30.9*** (29.6, 32.2) 27.9 (26.7, 29.2)

Legal need

No 27.2 (26.7, 27.7) 27.2 (26.8, 27.7)

Yes 33.2*** (31.6, 34.7) 28.9* (27.5, 30.3)

Safety need

No 27.3 (26.8, 27.8) 27.3 (26.8, 27.8)

Yes 31.7*** (29.8, 33.6) 27.2 (25.4, 29.0)

Note. CI = confidence interval.
aSample size varies from n=41 275 to n =41 637; adjusted for age, sex, race/ethnicity, preferred
language, payer, area-based poverty, public housing status, and Elixhauser comorbidity score.
bSample size n = 40 450; model adjusted for each social need plus model 2 covariates.

*P < .05; **P < .01; ***P < .001.
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TABLE 3—No-Show Appointment Proportion Regression Models Examining Number of Social Needs and Specific Social Need Categories for
Patients at an Urban Health System, Stratified by Age Groups and Comorbidity Scores: Bronx, NY, April 2018–July 2019

Children (< 18 Years), No-Show Proportion,
% (95% CI)

Adults (‡ 18 Years), No-Show Proportion,
% (95% CI)

Lower Comorbidity Score (< 3),
No-Show Proportion, % (95% CI)

Higher Comorbidity Score (‡ 3),
No-Show Proportion, % (95% CI)

Model 2a Model 3b Model 2c Model 3d Model 2e Model 3f Model 2g Model 3h

No. of needs

None 27.6 (27.0, 28.2) . . . 25.7 (25.2, 26.2) . . . 28.7 (28.1, 29.4) . . . 22.9 (22.3, 23.4) . . .

‡ 1 32.3*** (31.2, 33.3) . . . 31.1*** (30.3, 32.0) . . . 34.8*** (33.5, 36.1) . . . 27.7*** (26.8, 28.6) . . .

1 31.1*** (29.9, 32.3) . . . 29.5*** (28.5, 30.5) . . . 33.7*** (32.0, 35.3) . . . 25.9*** (24.8, 27.0) . . .

2 33.3*** (31.4, 35.2) . . . 31.5*** (30.1, 32.8) . . . 35.0*** (32.6, 37.3) . . . 28.0*** (26.5, 29.6) . . .

‡ 3 34.1*** (32.1, 36.2) . . . 33.7*** (32.4, 35.1) . . . 37.1*** (34.1, 40.1) . . . 30.2*** (28.8, 31.6) . . .

Housing-quality need

No 28.3 (27.7, 28.9) 28.4 (27.8, 29.0) 26.5 (26.0, 27.1) 26.7 (26.1, 27.2) 29.5 (28.8, 30.1) 29.6 (28.9, 30.2) 23.8 (23.2, 24.4) 24.0 (23.4, 24.6)

Yes 31.5*** (30.1, 33.0) 29.3 (27.9, 30.8) 30.4*** (29.1, 31.7) 27.3 (26.0, 28.6) 34.5*** (32.2, 36.8) 30.9 (28.5, 33.3) 27.0*** (25.7, 28.4) 24.4 (23.0, 25.7)

Housing-security need

No 28.3 (27.7, 28.9) 28.4 (27.8, 29.0) 26.4 (25.9, 27.0) 26.5 (26.0, 27.1) 29.4 (28.8, 30.0) 29.4 (28.8, 30.0) 23.7 (23.1, 24.3) 23.8 (23.2, 24.4)

Yes 33.5*** (31.2, 35.7) 29.8 (27.6, 32.0) 32.9*** (31.6, 34.3) 29.7*** (28.2, 31.2) 37.1*** (34.4, 39.8) 33.6** (30.8, 36.4) 29.4*** (28.0, 30.8) 26.5*** (25.0, 28.1)

Food-security need

No 28.3 (27.7, 28.9) 28.5 (27.9, 29.1) 26.5 (26.0, 27.1) 26.8 (26.2, 27.3) 29.5 (28.9, 30.1) 29.7 (29.0, 30.3) 23.8 (23.2, 24.4) 24.1 (23.4, 24.7)

Yes 32.1*** (30.3, 33.9) 28.2 (26.4, 30.0) 31.0*** (29.8, 32.2) 26.3 (25.1, 27.4) 34.3*** (31.8, 36.8) 28.7 (26.3, 31.1) 27.8*** (26.6, 29.0) 23.7 (22.5, 24.9)

Utilities shut-off need

No 28.4 (27.8, 29.0) 28.5 (27.9, 29.1) 26.6 (26.1, 27.1) 26.6 (26.1, 27.2) 29.5 (28.9, 30.1) 29.5 (28.9, 30.2) 23.9 (23.3, 24.5) 23.9 (23.3, 24.5)

Yes 31.9** (29.6, 34.1) 28.7 (26.6, 30.8) 33.0*** (31.2, 34.8) 29.5** (27.6, 31.3) 37.4*** (33.6, 41.2) 32.7 (28.9, 36.5) 29.4*** (27.6, 31.3) 26.6** (24.7, 28.4)

Health care–

transportation need

No 28.1 (27.5, 28.7) 28.1 (27.5, 28.7) 26.3 (25.8, 26.9) 26.4 (25.8, 26.9) 29.4 (28.8, 30.0) 29.5 (28.8, 30.1) 23.5 (22.9, 24.0) 23.5 (22.9, 24.1)

Yes 38.9*** (36.4, 41.4) 36.6*** (33.9, 39.3) 34.8*** (33.5, 36.1) 32.4*** (30.9, 33.9) 38.6*** (35.7, 41.5) 34.1** (30.8, 37.4) 31.1*** (29.7, 32.4) 29.4*** (27.9, 30.9)

Health care–cost need

No 28.4 (27.8, 29.0) 28.4 (27.8, 29.0) 26.5 (25.9, 27.0) 26.6 (26.1, 27.2) 29.4 (28.8, 30.0) 29.5 (28.9, 30.1) 23.7 (23.1, 24.3) 23.9 (23.3, 24.5)

Yes 36.8*** (33.7, 39.9) 30.3 (27.4, 33.1) 33.2*** (31.7, 34.6) 28.4* (26.8, 29.9) 37.1*** (33.9, 40.2) 32.3 (29.3, 35.3) 29.6*** (28.1, 31.1) 25.3 (23.7, 26.9)

Getting-along need

No 28.4 (27.8, 29.0) 28.4 (27.8, 29.0) 26.6 (26.1, 27.1) 26.7 (26.1, 27.2) 29.5 (28.9, 30.1) 29.5 (28.9, 30.2) 23.9 (23.3, 24.5) 24.0 (23.4, 24.6)

Yes 33.9*** (31.5, 36.4) 31.3* (28.9, 33.8) 30.9*** (29.5, 32.4) 27.9 (26.4, 29.3) 34.4*** (31.9, 37.0) 31.4 (28.8, 33.9) 27.8*** (26.1, 29.4) 24.9 (23.3, 26.5)

Care need

No 28.4 (27.8, 29.0) 28.4 (27.8, 29.0) 26.7 (26.1, 27.2) 26.7 (26.2, 27.3) 29.6 (29.0, 30.2) 29.6 (29.0, 30.2) 24.0 (23.4, 24.6) 24.0 (23.4, 24.6)

Yes 31.2** (29.4, 33.0) 29.0 (27.2, 30.7) 31.2*** (29.4, 33.1) 27.5 (25.6, 29.3) 34.9** (31.3, 38.4) 31.3 (27.9, 34.7) 27.8*** (25.8, 29.8) 24.3 (22.3, 26.3)

Legal need

No 28.3 (27.8, 28.9) 28.4 (27.8, 29.0) 26.6 (26.1, 27.1) 26.7 (26.1, 27.2) 29.5 (28.9, 30.1) 29.5 (28.9, 30.2) 23.9 (23.3, 24.5) 24.0 (23.4, 24.6)

Yes 33.7*** (31.3, 36.2) 30.5 (28.1, 32.9) 32.9*** (31.1, 34.7) 27.9 (26.2, 29.6) 38.1*** (34.0, 42.3) 32.5 (28.7, 36.2) 29.1*** (27.3, 30.9) 24.8 (23.0, 26.6)

Safety need

No 28.5 (27.9, 29.1) 28.5 (27.9, 29.1) 26.7 (26.2, 27.3) 26.7 (26.2, 27.3) 29.6 (29.0, 30.2) 29.6 (29.0, 30.2) 24.0 (23.4, 24.6) 24.0 (23.4, 24.6)

Yes 33.4** (29.4, 37.4) 27.8 (24.4, 31.3) 30.9*** (28.8, 33.1) 26.7 (24.6, 28.8) 36.4*** (32.1, 40.8) 31.8 (27.5, 36.0) 27.2** (24.9, 29.5) 23.4 (21.1, 25.7)

Note. CI = confidence interval.
aSample size varies from n=15 371 to n=15 503; adjusted for age, sex, race/ethnicity, preferred language, payer, public housing status, and Elixhauser
comorbidity score.
bSample size n = 15 048; adjusted for each social need, age, sex, race/ethnicity, preferred language, payer, area-based poverty, public housing status, and
Elixhauser comorbidity score.
cSample size varies from n=25 904 to n =26134; adjusted for age, sex, race/ethnicity, preferred language, payer, public housing status, and Elixhauser
comorbidity score.
dSample size n = 25 202; adjusted for each social need, age, sex, race/ethnicity, preferred language, payer, area-based poverty, public housing status, and
Elixhauser comorbidity score.
eSample sizevaries fromn=12497ton=12614;adjusted forage, sex, race/ethnicity,preferred language,payer,publichousingstatus, andElixhauser comorbidity score.
fSample size n = 12184; adjusted for each social need, age, sex, race/ethnicity, preferred language, payer, area-based poverty, public housing status, and
Elixhauser comorbidity score.
gSample sizevaries fromn=13407ton=13520; adjustedforage, sex, race/ethnicity,preferred language,payer,publichousingstatus, andElixhauser comorbidity score.
hSample size n = 13 018; adjusted for each social need, age, sex, race/ethnicity, preferred language, payer, area-based poverty, public housing status, and
Elixhauser comorbidity score.

*P < .05; **P < .01; ***P < .001.
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needs assessments were cross-sectional, so it is
not possible to establish temporality.

Next, although the study was large in
size with more than 40 000 participants, we
utilized a convenience sample with data
extracted from electronic health records,
which presents issues related to sampling and
classification biases. We did not assess the
representativeness of sample vis-à-vis the
more than 300 000 patients served by this
ambulatory network. These data utilized
patients’ self-reported social needs that were
then entered into an electronic health record
by nonresearch staff. Patients may underre-
port social needs because of a multitude of
concerns ranging from stigma to a perceived
lack of benefits.

Regarding the regression modeling, we
included several covariates that may have
colinear relationships around measurements
of relative poverty. There is also potential for
an ecological fallacy in our results, as we
utilized population-level data to make in-
ferences on individual behaviors. Finally,
because of this study design, even if one could
address these social needs, our data do not
shed any light on whether this would result in
changes in health-seeking behaviors.

Public Health Implications
These data suggest that unmet social needs

may contribute to health access disparities
attributable to reduced primary care visits.
This finding may require health systems to
work more closely with public health and
social service sectors as these needs may be
better addressed through partnership. Un-
derstanding the epidemiology of social risk
and extent of the problem through preva-
lence assessments is a critical first step.
Next steps involve aligning public health,
community-based, and practice-oriented
approaches that aim to address social needs.
Our data suggest that the burden or influence
of certain social needs, such as transportation,
may place a disproportionately higher burden
on patients trying to keep medical appoint-
ments, an important finding. Our health
system has invested in and continues to ex-
amine multiple approaches that may mitigate
the burden of social needs, as it is unlikely 1
approach or actor alone will be sufficient to
address the complexity and multifactorial
influence. Public health, social service, and

health service researchers need to align
strategies and advance evidence-based prac-
tice through community-engaged scholar-
ship, implementation research, and pragmatic
study designs. Health systems that welcome
such collaboration and acknowledge the
critical impact of social needs on individual
health will be best positioned to deliver the
highest quality of services to the communities
they serve.
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