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Abstract

Introduction: Health systems are increasingly interested in addressing the social determinants of 

health via social risk screening. The objective of this study is to understand the variability in the 

number and types of social risks overall and in population subgroups among primary care patients 

routinely screened in a large urban health system.

Methods: Between April and December 2018, a total of 24,633 primary care patients completed 

a 10-item screener across 19 ambulatory sites within a health system in the Bronx, NY. The 

prevalence of any social risk and specific social risks was estimated overall and for population 

subgroups. Wald tests were used to determine statistically significant differences by subgroup. 

Data were analyzed in winter/spring 2019.

Results: Twenty percent of patients presented with at least 1 social risk. The most frequently 

reported risks included housing quality (6.5%) and food insecurity (6.1%). Middle-aged (30–59 

years) respondents (24.7%, 95% CI=23.6%, 25.7%) compared with those aged 18–29 years 

(17.7%, 95% CI=16.4%, 19.2%, p<0.001), and Medicaid patients (24.8%, 95% CI=24.0%, 25.5%) 

compared with commercially insured patients (11.8%, 95% CI=11.1%, 12.5%, p<0.001), were 

more likely to report social risks. The strongest predictor of housing quality risk was residing in 

public housing (15.1%, 95% CI=13.8%, 16.6%) compared with those not in public housing (5.6%, 

95% CI=5.3%, 5.9%, p<0.001). Housing quality was the most frequently reported risk for children 

(aged <18 years) and older adults (aged ≥70 years), whereas, for middle-aged respondents (30–69 

years), it was food insecurity.

Conclusions: There are important differences in the prevalence of overall and individual social 

risks by subgroup. These findings should be considered to inform clinical care and social risk 

screening and interventions.
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INTRODUCTION

Health systems are increasingly interested in addressing the social determinants of health 

(SDH) to improve health outcomes and reduce costs. SDH refers to the “conditions in the 

places where people live, learn, work, and play [that] affect a wide range of health risks and 

outcomes.”1 SDH are institutional and structural factors that require policy changes for long-

term improvement. However, health systems have the opportunity to mitigate social risks, 

the manifestations of SDH at the individual level, through clinical interventions.2 Research 

has documented the impact of social risks3 on outcomes, such as food insecurity and 

cardiovascular risk factors,4 housing instability and emergency department visits,5 and social 

isolation and mortality,6 among others. Although it is difficult to quantify the exact 

contribution of social risks to health, there is consensus that it is a major contributor.7–10 As 

health care moves toward value-based payments, hospitals are incentivized to focus 

holistically by incorporating social needs screening and interventions into care.11–13 As a 

result, routine screening for social risks in health care has emerged as a strategy for 

addressing individual- and household-level social risks.13–15

Despite increased interest and recommendations,16,17 routine screening for social risks is not 

standard care,14 and as a result, only patients that communicate a risk during an encounter 

are referred for services. Before health systems can address social risks, they need to know 

the burden of risk and which patients are most likely to have multiple risks. However, large-

scale and multisite studies are lacking,18 making it difficult to understand patterns of risk for 

distinct patient groups. There are few descriptive studies systematically assessing the 

prevalence of social risks overall and by population subgroups.19–23 These data could help 

inform how to use clinical and community-based resources to address SDH. This study 

examines the variability in the number and type of social risks overall and for population 

subgroups in the primary care setting within a large, urban health system.

METHODS

Study Population

A multidisciplinary committee across Montefiore Medical Center, a large network of 

hospitals, ambulatory sites, and a school of medicine in the Bronx, NY, met to pilot 

screening approaches to address SDH (details are in the Appendix Text, available online). 

Two tools were piloted; 1 homegrown tool and a modified version of the Health Leads’ 

screener, an externally validated tool.24 Following the pilot, a 10-item screener based on the 

Health Leads’ screener but supplemented with questions from the homegrown tool was 

implemented (Table 1). These 10 risks were selected because they are specific, actionable, 

and common concerns for households based on the expert opinion of the committee. The 

committee acknowledged the importance of upstream factors, such as racism and education, 

but opted to focus on those that could be readily addressed by the healthcare system or 

community partners.

Between April and December 2018, patients were given a paper version to complete while in 

the waiting or exam room at 19 ambulatory sites in the Bronx (n=17 sites) and Westchester 
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County (n=2). Of 26,236 unique patients who were invited, 5.5% declined; a comparison of 

completers/decliners is in Appendix Table 1 (available online).

Clinics had the discretion to determine whom to screen and the frequency of screenings. 

Clinic decisions were informed by multiple factors, including the availability of staff (e.g., 

social workers and community health workers). Appendix Table 2 (available online) 

delineates the screening practices of clinics, including whether the clinic focused on a higher 

risk population, children or adults, the number of patients screened, and the proportion 

screened.

The tool was available in 9 languages. Parents/guardians completed the screener for patients 

who were too young to respond independently. After patients completed the screener, results 

were entered into the Epic electronic health record. Providers reviewed the results with 

patients and offered to connect patients to clinic-based resources. A positive screen for 

interpersonal violence led to an immediate social work handoff.

Measures

To understand heterogeneity in risk by population subgroups and to rank the risks, the 

following outcome variables were examined: having any, 1, 2, or ≥ 3 social risks and having 

each individual risk (Tables 2 and 3) (Figure 1). These categories were selected as only 2.7% 

of the sample reported ≥4 risks.

Predictor variables included age (categories: 0–5, 6–11, 12–17, 18–29, 30–39, 40–49, 50–

59, 60–69, and ≥70 years), sex, race/ethnicity (Hispanic; black, non-Hispanic; white, non-

Hispanic; Asian/Pacific Islander, non-Hispanic; American Indian/Alaskan Native, non-

Hispanic; and a missing indicator), health insurance at the screening visit (Medicaid, 

Medicare, commercial, and a missing indicator), whether the screening visit was at a 

Federally Qualified Health Center, an indicator for whether a value-based contract covered 

the patient, the patient’s preferred language (English, Spanish, other, and a missing 

indicator), and whether the respondent lived in New York City public housing. Although 

parents/guardians completed the screener for children who were too young to respond, the 

age of the child was used in this analysis because parents’ age was not available, and social 

risks identified at child visits impact that child. Respondent data were extracted from the 

electronic health record using Looking Glass Clinical Analytics, an application supporting 

the extraction of clinical data.25 Patients with a value-based contract were flagged using data 

from the Montefiore Care Management Organization. These are patients, from all 3 payers 

(Medicaid, Medicare, and commercial), for whom Montefiore bears partial or full financial 

risk based on patient outcomes. This indicator was included as addressing social risks in this 

population may have a particularly high financial upside. Given the limited number of 

individual SES variables, area-based measures of SES, including the proportion of the 

Census block group population living below poverty and rental burden (given that housing 

insecurity was a measure of interest), were included. Because of concerns about missing 

individual data on race and ethnicity, the data on Census block group race and ethnicity (i.e., 

percentage non-Hispanic black and percentage Hispanic) were included.
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To obtain public housing status and area-based measures, the addresses of those who lived in 

New York State (95.1%) were geocoded using the New York State Street and Address 

Composite geocoding services tool. After 98.5% of respondents were successfully 

geocoded, those who lived in public housing were identified by flagging addresses that 

geocoded to tax lots associated with public housing. Other area-based measures came from 

the 2012–2016 American Community Survey at the block group level.26 The respondents 

that were not geocoded (n=526) were excluded from geographic analyses.

Statistical Analysis

Respondents who did not complete ≥5 of the 10 screener questions (n=161) were excluded, 

resulting in a final sample size of n=24,633 patients. The prevalence of overall social risk 

and individual risks was estimated for each population subgroup. To determine if the 

prevalence of these risks varied by subgroup, Wald tests were used to estimate pairwise p-

values comparing each prevalence to the a priori reference group.

In addition, to examine if the screened population was generalizable to the primary care 

population, the sociodemographic distributions of the screened population were compared 

with primary care patients with visits at the participating clinics (herein referred to as the 

comparison population). Proportion tests were used to test for differences in the 2 

populations (Appendix Table 3, available online). The screened population was then 

weighted by age, race/ethnicity, and insurance distribution of the comparison population 

(Appendix Table 3, available online), and the prevalence of overall social risks and 

individual risks were estimated in weighted analyses (Appendix Tables 4 and 5, available 

online). Finally, the prevalence of overall social risk and individual risks was estimated 

stratified by targeted screening group (normal risk versus higher risk) (Appendix Tables 6 

and 7, available online).

Statistical analyses were completed using Stata, version 13.1, and mapping used ArcGIS, 

version 10.3. The study was approved by the Albert Einstein College of Medicine IRB. Data 

were analyzed in winter/spring 2019.

RESULTS

This descriptive, cross-sectional study used data from screeners completed by 24,633 

patients as of December 31, 2018. Patients declining the screener were more likely to be 

older; white, non-Hispanic; insured through Medicare; and to prefer a language other than 

English (Appendix Table 1, available online).

About 42% of screened respondents were children/adolescents (Table 2). More than half of 

the sample (58.7%) was female, and the median age was 26.1 years (51.3 years among 

adults). Among those with nonmissing race/ethnicity data, most respondents were Hispanic 

(50.4%) or black, non-Hispanic (41.3%). Most (83.5%) of the population indicated their 

preferred language was English; 13.8% preferred Spanish. Half were on Medicaid (50.9%). 

Twelve percent of New York City respondents lived in public housing. The screened 

population was younger than the comparison population (median age of 26.1 years vs 36.9 
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years), whereas patients in the comparison population were somewhat more likely to be 

white, non-Hispanic and have commercial insurance/Medicare.

Overall, 20% of respondents reported at least 1 social risk; 10.3% reported 1 risk, 4.6% had 

2 risks, and 5.1% had ≥3 risks (Table 2). For adults, the social risk burden increased with 

age, peaking among those aged 50–59 years and then declining. Men had a marginally lower 

social risk burden compared with women. Both black, non-Hispanic and white, non-

Hispanic respondents had a lower burden than Hispanic respondents. Compared with 

respondents preferring English, those preferring Spanish had a significantly higher risk, 

whereas those preferring other languages had a significantly lower risk. Additional analyses 

found that Hispanic respondents preferring Spanish were significantly more likely to report 

any risk and ≥2 risks than Hispanic respondents preferring English (26.1% vs 22.7% for ≥1 

risk). Medicaid recipients were much more likely to have single and multiple social risks 

compared with commercially insured respondents; Medicare recipients had an intermediate 

burden when compared with the other groups. Respondents living in public housing were 

more likely to have any and multiple risks compared with those not in public housing. Area-

based poverty was also associated with social risks in a dose-dependent manner.

In weighted analyses (Appendix Table 4, available online), the prevalence and patterns of 

social risk remained largely the same; 19.8% reported at least 1 risk compared to 20.0% in 

unweighted analyses. There were slight differences in the weighted analyses; for example, 

the difference in any risk by sex attenuated, as did the elevated risk for Spanish speakers, 

relative to English speakers. In analyses stratified by targeted screening group (Appendix 

Table 6, available online), 25.4% of respondents were screened in the higher risk context, 

and 74.6% were screened in the normal-risk context. A larger proportion of those screened 

in the higher risk context reported at least 1 social risk (25.2%) than those screened in the 

normal-risk context (18.2%).

Primary findings on individual social risks are in Figure 1, and additional data on individual 

social risks are in Table 3. The most prevalent individual risks were housing quality (6.5%) 

and food insecurity (6.1%). For each risk, the association between age, sex, race/ethnicity, 

insurance status, and other factors varied, though some consistent associations were 

observed. Medicaid status, middle age (30–39, 40–49, and 50–59 years), Hispanic race/

ethnicity, and living in a higher-poverty neighborhood were associated with an elevated 

burden, whereas preferring languages other than English and Spanish was generally 

associated with a lower burden.

As Figure 1 shows, there were specific patterns in the most frequently reported social risks 

for subgroups; for example, the most frequently reported risk for children (aged <18 years) 

and those aged ≥70 years was housing quality, whereas young adults (aged 18–29 years) 

most frequently reported difficulties getting along with family members. For those aged 30–

69 years, the most commonly reported risk was food insecurity. The strongest predictor of 

reporting a housing quality issue was residing in public housing (15.1% vs 5.6%). Women 

were more likely to report challenges getting along with a family member compared with 

men, although no major difference was observed for the interpersonal violence measure.
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After weighting, the rank of social risks by prevalence remained the same, as did most 

patterns across subgroups (Appendix Table 5, available online). Important differences 

included a slight decline in the elevated risk for those aged 30–39 years, increased risk of 

housing instability and legal issues for male respondents, and increased risk of legal issues 

for those who speak other languages. The rank of social risks by prevalence for those 

screened in the higher risk context differed slightly than those screened in the normal-risk 

context, with food insecurity being the most prevalent for those in the higher risk context 

rather than housing quality (Appendix Table 7, available online).

DISCUSSION

This study estimates the prevalence of social risks for a large and diverse urban patient 

population and, based on a review of the literature, represents the largest comprehensive 

assessment of social risks from a large-scale health system screening initiative. The study 

goes beyond others by assessing the patient population from 3 specialties across 19 sites and 

examining the results by numerous stratifications. These results highlight population 

patterns that may be relevant to health systems with similar demographics and population 

attributes and could be used to inform interventions.

Directly comparing the overall results to other studies is challenging because of differences 

in the populations being screened21,23,27–31 and, more importantly, differences in the 

screening tools, either based on the number or types of risks being screened for23,30,32–34 or 

the wording of the instrument.35–38 Among more comparable studies, Berkowitz et al.20 

screened 5,125 adult primary care patients in Boston, finding that 34.6% of the population 

had at least 1 risk. Notably, this study screened for more and different risks, namely 

education and employment; therefore, an estimate of 20% seems reasonable. Health systems 

may be hesitant to systematically screen for social risks out of concerns that the burden will 

be so high it will overwhelm a stretched healthcare system. However, these results, 

combined with the evidence that not all patients with social risks want assistance,32 suggest 

that it is possible if screeners target risks that are actionable, acute, and directly affect health 

outcomes and care.

Similar to the few previous studies that examined social risks by subgroup, this study found 

that respondents from racial/ethnic minority groups were more likely to have positive 

screenings.19–22 However, contrary to the previous literature, this study found that Hispanic 

respondents, rather than black, non-Hispanic respondents, had the highest-burden, which 

may be due to differences in immigration and compositional factors. Compared with the 

U.S. population, the Bronx has a higher proportion of both foreign-born black, non-Hispanic 

and Hispanic residents from the Caribbean and South America, as opposed to Mexico/

Central America.39 Respondents who were insured through Medicaid,19,20 female,19 or 

preferred a language other than English20,22 were more likely to have social risks than their 

counterparts. Based on a review of the literature, only 2 studies found an elevated burden for 

middle-aged adults21,22; 1 study focused on transgender veterans, and the other was a small 

mixed-methods study. Aside from the large sample size, 1 important advantage of this study 

is that it breaks down disciplinary walls by including all age groups and 3 primary care 

specialties. Therefore, the specific unmet risks and the overall burden of risk could be 
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compared across age groups, revealing that middle-aged adults have an elevated burden and 

social risks vary by age.

Similar to previous studies, we found that food insecurity is 1 of the most reported 

individual risks, alongside healthcare costs (including insurance), housing risks, 

transportation barriers, utilities, and child care (for pediatrics).19,20,23,28,32,33,40 

Furthermore, the patterns of food insecurity in this study for specific groups of patients, 

specifically by age, race/ethnicity, and area-based poverty, are similar to those found for 

Bronx adults by the 2017 New York City Community Health Survey, a representative survey 

of New York City adult residents.41

This analysis identified new groups of patients that experienced the varying burden of risk. 

A review of the literature suggests this is the first study to examine overall social risk by 

public housing status, Federally Qualified Health Center status, and area-level poverty/rental 

burden. A strong predictor of housing quality was public housing status, which was not 

associated with housing instability or utility cost concerns. Previous literature shows that 

public housing residents are more likely to experience poor housing quality,42 and given that 

public housing includes utilities and is designed to provide stable housing, the latter findings 

are expected. Overall, living in public housing was the strongest predictor of having any 

social risk. Federally Qualified Health Center status is often used as a proxy for high-need 

populations, and the findings of an elevated burden for this population support this 

comparison.43,44 While previous studies have compared the burden of social risk for those 

whose preferred language is English or Spanish,19,22 this study was able to compare risk 

across groups, including other languages. Those who prefer languages other than Spanish/

English had a lower burden except for legal risks (Figure 1).

Limitations

This study has several limitations. Although screening in a clinical setting can provide useful 

patient-specific and community-level information, findings may not be representative of 

community residents who do not seek/receive their care elsewhere. The intent of this 

analysis was not to infer the challenges faced by the general population, but rather the 

clinical population, upon which healthcare systems can have direct influence. Another 

limitation of the current implementation is that the screener is not uniformly administered, 

and clinics selected their target cohorts. To the extent these subpopulations have different 

burdens, the overall findings may not mirror true population-level distributions. However, in 

weighted analyses accounting for predictors of being screened, the overall social risk 

prevalence was unchanged, the relative ranking of individuals’ risks did not change, and the 

patterns of social risks by population subgroups were generally consistent. In addition, age-

specific analyses are not always reflective of the age of the actual respondent, particularly in 

cases when parents/guardians responded for children, and should thus be interpreted 

cautiously. However, the screener is an assessment of household factors, which impact the 

child as well. Finally, self-reported social risks may understate true prevalence because 

patients may be reluctant or unable to answer accurately; unfortunately, no internal 

validation data are available to address the extent of potential underreporting and 
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misreporting. Potential disclosure barriers include limited health literacy; feeling ashamed, 

embarrassed, or fearful; or feeling like staff would not be able to help.

CONCLUSIONS

Screening for social risks in the outpatient sites of a large health system provides robust new 

data to better understand the burden of risks for different subgroups of patients. These data 

can inform interventions targeted to address SDH by helping health systems identify the 

most prevalent risks and at-risk populations. The data also prompt discussion about the 

assets health systems can draw on to connect patients to resources and how to allocate 

resources. Descriptive data can further catalyze conversations and partnerships with 

community and government organizations. Finally, by capturing these data in the electronic 

health record, it is possible to study trends over time at the patient and subgroup levels, 

which can support further analyses on the impact of social risks and interventions on health 

outcomes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Primary findings for individual SDH risks by patient characteristics, April–December 2018. 

Findings in Figure 1 were selected because they were deemed the most interesting or 

important findings from Table 2. Complete findings can be found in Table 2. Asterisks 

indicate statistical significance (*p<0.05, **p<0.01, ***p<0.001). Ref indicates a reference 

group for the Wald test.
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NHB, black, non-Hispanic; NHW, white, non-Hispanic; NHAPI, Asian/Pacific Islander, 

non-Hispanic; NHAIAN, American Indian/Alaskan Native, non-Hispanic; SDH, social 

determinants of health.
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