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Original Research

Introduction

In 2017, the total cost of diabetes, which include medical 
expenditures and lost productivity, were estimated to be 
$327 billion.1 Diabetes is the leading cause of kidney fail-
ure, lower-limb amputation, and adult-onset blindness.2 
There are significant racial disparities in both diabetes risk 
and diabetes control,3 with epidemiologic studies observing 
Hemoglobin (Hb) A1C increasing over time for non-
Hispanic Blacks and Mexican Americans, but decreasing 
over time for non-Hispanic Whites.4 Not only is diabetes 
more prevalent in African-American and Latino popula-
tions, risk factors, including obesity, physical inactivity, and 
unhealthy diet, are also more common.5 Racial disparities in 
adverse health outcomes may exist due to structural and 

systemic inequalities that result in unmet social needs like 
housing, transportation, and food insecurity.6 The aware-
ness of social needs among patients is considered a neces-
sary step in advancing health equity in primary care.7

Diabetes accounts for 11% of ambulatory care visits in 
the United States.8 The range of topics addressed in an 
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office visit among adults with diabetes are diverse and 
include health-related issues as well as social environment 
conditions and social needs.9 Research suggests that health 
behaviors and adequate access to health care required to 
ensure good control of diabetes can be undermined by 
unmet social needs.10,11 Individuals with severe food inse-
curity are at greater risk for both developing diabetes and 
having uncontrolled diabetes.12-14 A recent study in a rural 
population of mostly white patients demonstrated several 
social needs, including difficulties paying bills, rationing 
medication due to cost, race, food insecurity, and loneli-
ness were associated with poor glycemic control over 
time.15 Maintaining a healthy diet, physical activity, and 
having a healthy body mass index (BMI) can be challeng-
ing for individuals facing multiple social needs.16,17 In 
prior work, patients experiencing more social needs were 
more likely to miss follow-up appointments.18 Other stud-
ies have shown that individuals experiencing housing 
insecurity, for example, were more likely to report worse 
health and delays in medical care.19 Food insecurity is 
linked to worse diabetes-related symptoms and medica-
tion rationing,20 and deciding between buying food or 
buying medication.10 However, health systems, are not 
typically equipped to identify nor to address social needs 
of patients seen in the clinical setting. As a result, few 
studies15,20-22 have examined the association of unmet 
social needs and diabetes control among predominantly 
Black and Latino patients seen in primary care and servic-
ing predominantly low-income areas.

Data from a large urban hospital system of predomi-
nantly Black and Hispanic patients shows that approxi-
mately 20% of screened patients have one or more unmet 
social needs.18 The objective of this study was to examine 
whether unmet social needs, and specific social need cate-
gories, were associated with uncontrolled diabetes among 
adults in a large urban health system.

Methods

Between April 2018 and December 2019, 54 854 unique 
patients from a Bronx, NY-based hospital system com-
pleted a 10-item social needs screener at participating pri-
mary care sites in the Bronx and Westchester counties, 
NY. After excluding patients less than 18 years old 
(n = 19 686), patients who did not complete every screener 
question (n = 1532) and patients with missing preferred 
language (n = 25), we identified those that had both a Type 
2 diabetes diagnosis (E11.X) in the 2 years prior to the 
screener and an Hb A1c test result in the 3 months prior to 
the completed screener, which resulted in a final sample 
size of 5846. The primary outcome was diabetes control 
(categorized as Hb A1c <9.0 as controlled, Hb A1C ≥9.0 
as uncontrolled) within the 3 months prior to social needs 
assessment.

The main independent variables were frequency of 
unmet social needs (the number of social needs categorized 
as 0, 1, 2, ≥3) and the 3 most prevalent unmet social need 
category for the sample, which included housing issues 
(housing instability and housing quality needs), food inse-
curity, and healthcare transportation. Unmet social needs 
were measured using a 10-item screening tool adapted from 
the Health Leads’ instrument (described elsewhere.)18 
Briefly, the 10 items focused on actionable items which 
could be addressed by connecting patients to resources. 
Social needs data were only available for patients who vis-
ited clinics where screening practices were implemented. 
The decision to screen patients for unmet social needs was 
clinic-specific, and was influenced by multiple factors, 
including the overall risk of the population, the number of 
patients who visited the clinic, and staff availability to 
administer the screening. Additional covariates measured 
included age (continuous), sex (male and female), race/eth-
nicity (Hispanic, non-Hispanic Black, non-Hispanic other, 
and a missing indicator), insurance status (Medicaid, 
Medicare, commercial, and a missing indicator), percentage 
of block-group poverty (categorized into 5 quintiles and a 
missing indicator), the patient’s preferred language (English 
and non-English), and the Elixhauser Comorbidity Index 
(categorized as 0, 1-2, or ≥3). The Elixhauser Comorbidity 
Index excluded Type 2 diabetes. All data was extracted 
using Microsoft SQL Server, version 18, to query data from 
the Epic Electronic Health Record Data Warehouse and 
Looking Glass Clinical Analytics, version 4.4.2 (Streamline 
Health, Atlanta, GA), an online application supporting 
extraction of clinical data. To estimate area-based poverty 
level, the addresses of all patients living in NY, CT, PA, and 
NJ were geocoded using the New York State Street and 
Address Composite tool for NY addresses and the US 
Census Bureau geocoder for non-NY addresses. Those 
residing outside of these 4 states or reporting PO Box 
addresses were excluded (n = 467). After 97.7% of patients 
were successfully geocoded, their addresses were joined to 
block-group poverty data from the 2014 to 2018 American 
Community Survey, the latest year for which data was 
available. The prevalence of controlled and uncontrolled 
diabetes as well as all covariates were estimated by cate-
gory of unmet social needs. To determine the relationship 
between social needs and diabetes control, a 2-stepped ana-
lytic approach was used. First, unadjusted, bivariate logistic 
regressions were estimated for number of social needs and 
each independent variable. Next, a fully-adjusted logistic 
regression model was estimated for the number of unmet 
social needs and also by each independent unmet social 
need, adjusting for all covariates. All models that included 
block-group poverty accounted for clustering of individu-
als. Tests for trend used the number of unmet social needs as 
a group linear variable. Statistical analyses used Stata 16.0 
(StataCorp, College Station, TX) and mapping used ArcGIS 
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10.3.1 (ESRI, Redlands, CA). The study was approved by 
the Albert Einstein College of Medicine IRB. Data were 
analyzed in the spring of 2020.

Results

Bivariate analysis shows that patients with diabetes with 
more social needs are more likely to have uncontrolled 
diabetes (see Table 1). Approximately, 22% of the sample 
had at least 1 unmet social need. Patients with more unmet 
social needs were more likely to be younger, Hispanic, and 
insured through Medicaid. Overall, patients with more 

unmet social needs were more likely to live in poverty-
dense neighborhoods and have more comorbidities. 
Housing issues (including housing quality and insecurity) 
were the most frequently occurring unmet social need 
(10.1%), followed by food insecurity (7.1%), and health-
care transportation (6.9%). Patients with unmet social 
needs were more likely to have uncontrolled diabetes 
when compared to individuals with no unmet social needs 
(see Figure 1). There was a dose-response relationship 
between the number of unmet social needs and risk of 
uncontrolled diabetes. Housing insecurity, food insecurity, 
and healthcare transportation were all linked to a higher 

Table 1.  Summary of Demographic Variables for Patients With Social Risk Assessments Conducted Between April 2018 and 
December 2019: Bronx NY (n = 5846).

Social needs

  None 1 need 2 needs ≥3 needs

  n % % % %

Total 5846 78.2 (77.15, 79.26) 10.6 (9.81, 11.39) 4.9 (4.38, 5.49) 6.3 (5.70, 6.95)
Controlled diabetes 
(Hb A1C <9)

4611 80.4 (79.3, 81.6) 76.7 (73.2, 79.9) 72.5 (67.0, 77.3) 68.2 (63.3, 72.8)

Uncontrolled diabetes 
(Hb A1C ≥9)

1235 19.6 (18.4, 20.7) 23.3 (20.1, 26.8) 27.5 (22.7, 33.0) 31.8 (27.2, 36.7)

Age, y
  Mean (SD) 63.2 (13.8) 64.1 (13.7) 62.4 (13.4) 58.7 (14.1) 57.6 (13.0)
Sex
  Male 2238 39.0 (37.6, 40.4) 36.9 (33.2, 40.8) 29.3 (24.3, 34.8) 38.6 (33.7, 43.7)
  Female 3608 61.0 (59.6, 62.4) 63.1 (59.2, 66.8) 70.7 (65.2, 75.7) 61.4 (56.3, 66.3)
Race/ethnicity
  Hispanic 2466 40.0 (38.6, 41.4) 48.5 (44.6, 52.5) 51.9 (46.1, 57.6) 51.1 (46.0, 56.2)
  Non-Hispanic black 1768 31.1 (29.7, 32.4) 29.1 (25.7, 32.8) 24.7 (20.1, 30.1) 26.1 (21.9, 30.8)
  Other 449 8.1 (7.3, 8.9) 6.0 (4.4, 8.2) 7.7 (5.1, 11.4) 5.4 (3.5, 8.3)
  Missing 1163 20.8 (19.7, 22.0) 16.3 (13.6, 19.5) 15.7 (11.9, 20.4) 17.4 (13.9, 21.6)
Preferred language
  English 4374 75.3 (74.1, 76.6) 73.1 (69.5, 76.5) 71.4 (65.9, 76.4) 73.9 (69.2, 78.1)
  Non-English 1472 24.7 (23.4, 25.9) 26.9 (23.5, 30.5) 28.6 (23.6, 34.1) 26.1 (21.9, 30.8)
Payer
  Medicaid 1431 21.4 (20.3, 22.6) 27.8 (24.4, 31.5) 42.9 (37.2, 48.7) 42.4 (37.4, 47.5)
  Medicare 2918 51.1 (49.7, 52.6) 52.6 (48.6, 56.5) 39.4 (33.9, 45.1) 38.6 (33.7, 43.7)
  Commercial 1238 23.3 (22.1, 24.5) 14.4 (11.8, 17.4) 13.2 (9.8, 17.7) 12.8 (9.7, 16.6)
  Missing 259 4.2 (3.6, 4.8) 5.2 (3.7, 7.2) 4.5 (2.6, 7.6) 6.3 (4.2, 9.2)
Block-group poverty, %
  Q1: 0-9.6 1205 22.4 (21.2, 23.6) 16.8 (14.1, 20.0) 11.5 (8.3, 15.7) 12.0 (9.0, 15.7)
  Q2: 9.7-19.6 1053 18.7 (17.5, 19.8) 16.2 (13.5, 19.3) 18.1 (14.1, 23.0) 13.0 (10.0, 16.9)
  Q3: 19.7-29.4 1131 19.6 (18.5, 20.8) 17.8 (15.0, 21.0) 20.6 (16.3, 25.6) 17.7 (14.1, 21.9)
  Q4: 29.5-41.3 1111 18.1 (17.0, 19.2) 21.2 (18.2, 24.6) 20.2 (16.0, 25.3) 25.5 (21.3, 30.2)
  Q5: 41.4-78.9 1128 17.5 (16.4, 18.6) 25.1 (21.8, 28.7) 26.8 (22.0, 32.3) 26.1 (21.9, 30.8)
  Missing 218 3.7 (3.2, 4.3) 2.9 (1.8, 4.6) 2.8 (1.4, 5.5) 5.7 (3.7, 8.6)
Elixhauser comorbidity index
  0 128 2.1 (1.7, 2.6) 2.3 (1.3, 3.8) 3.8 (2.1, 6.8) 1.9 (0.9, 3.9)
  1 808 14.3 (13.3, 15.3) 10.7 (8.5, 13.4) 16.4 (12.5, 21.1) 11.1 (8.3, 14.8)
  2 948 16.8 (15.7, 17.9) 13.4 (11.0, 16.4) 13.9 (10.4, 18.4) 15.8 (12.4, 19.9)
  ≥3 3962 66.8 (65.4, 68.2) 73.6 (70.0, 77.0) 65.9 (60.2, 71.1) 71.2 (66.4, 75.6)
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likelihood of uncontrolled diabetes (see Figure 1). Of 
these unmet social needs, patients with unmet healthcare 
transportation had the highest risk of uncontrolled diabe-
tes (Adjusted Odds-Ratio: 1.54 (95% CI: 1.22, 1.95) 
adjusting for covariates.

Discussion

Uncontrolled diabetes leads to costly complications in 
terms of related morbidity and healthcare costs.23 There is a 
growing body of evidence from our group and others that 
unmet social needs are associated with increased chronic 
conditions and poorer health care access.24,25 In our patient 
sample, approximately 10% of patients have 2 or more 
unmet social needs (similar prevalence in a larger hospital 
system sample18). The dose-response relationship of multi-
ple unmet social needs on diabetes control shown in this 
study suggests a compounding effect of social needs on dia-
betes control. There are few studies examining the relation-
ship between food and housing insecurity and uncontrolled 
diabetes in clinical populations.14,17,20,21,26 However, the 
results of our study are consistent with other population-
based reports suggesting food insecurity and unstable hous-
ing undermine disease prevention efforts and management 
of chronic conditions.26,27 Programs that link patients expe-
riencing unmet social needs with services to address those 
unmet needs both within and outside of the clinical setting 

show various degrees of success.21,28,29 For example, 
Housing First has demonstrated success among individuals 
who are managing chronic conditions, including improved 
disease management, improved linkage to care through case 
management, and offering clients a sense of stability that 
enables them to manage other aspects of their life.30,31 
However, more recent review of the evidence shows some 
potential limitations to the program’s effectiveness, includ-
ing voluntary engagement with case management services 
(leading to various levels of resident/patient engagement) 
and a lack of implementation fidelity to the Housing First 
model.32 Programs to address hunger and food insecurity 
among patients typically consist of linking to federal food 
programs like WIC (Women, Infant, Children) and SNAP 
(Supplemental Nutrition Assistance Program). The relation-
ship between healthcare-related transportation and diabetes 
control is less often examined. Recent advances in the 
implementation and scaling of telemedicine has emerged 
primarily due to the current COVID-19 pandemic.33,34 
Telehealth visits have increased exponentially since the 
start of the pandemic.35 The potential for telehealth visits to 
address some of the barriers to care due to transportation are 
important to explore further particularly during this time of 
healthcare delivery during a viral pandemic.

A few limitations of the study design should be consid-
ered when interpreting the results. This study was cross-
sectional, so it was not possible to determine causation or 
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the longitudinal impact of social needs (including the type 
of social needs that change over time, and how social needs 
impact diabetes control over time.) The social needs screen-
ing tool was not universally implemented across all health-
care clinics in our healthcare system, decisions to implement 
the screening tools might include staff capacity to adminis-
ter the screening, perceptions of patients (including their 
likelihood of having social needs), clinic volume, and 
patient health risk, therefore, there may be a selection bias 
of patients screened. However, despite these limitations, the 
results add to other existing evidence suggesting unmet 
social needs can undermine health and wellbeing of patients. 
Added strengths of this study that augment current research 
is the predominantly Black and Hispanic clinical sample 
from a large urban hospital system. Additionally, analyses 
included both the type and number of unmet social needs, 
highlighting the potential impact of various unmet social 
needs on diabetes control.

Conclusion

The results of this study show unmet social needs are asso-
ciated with uncontrolled diabetes. In addition, healthcare-
related transportation was the most strongly associated 
unmet social need with uncontrolled diabetes followed by 
food insecurity and housing issues. Prior research has 
shown that food insecurity and low-quality housing as well 
as limited access to healthcare can influence chronic health 
conditions.36-38 Our results are consistent with these reports 
but also show a dose-response relationship of unmet social 
needs on diabetes control where the risk was highest among 
patients with more unmet social needs. Within hospital sys-
tems, the capacity to systematically screen and connect 
patients with support resources is a necessary first step, but 
it is likely not sufficient to completely mitigate this com-
plex issue. Health systems are beginning to invest in the 
resources needed to address unmet social needs but more 
research is needed to identify which patients to target and 
what interventions work to address these needs.
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