
BRIEF REPORT

Association of Social Needs with Diabetes
Outcomes in an Older Population

David M. Mosen, PhD, MPH, Stephanie L. Fitzpatrick, PhD, Erin M. Keast, MPH,
John F. Dickerson, PhD, Briar L. Ertz-Berger, MD, MPH, and
Matthew P. Banegas, PhD, MPH, MS

Background: Identifying and addressing social needs is important to improve health for older adults
with type 2 diabetes mellitus (T2DM). However, few studies have examined the association between
social needs and T2DM-related outcomes among older populations within integrated health care sys-
tems. This study examined the association between social needs and DM-related outcomes among older
adults with T2DM receiving care at Kaiser Permanente Northwest.

Methods: From a cohort of 1954 Medicare members ages 65 and older who completed a social needs
questionnaire, we examined the association between 5 dichotomous (yes vs no) social needs measures (fi-
nancial strain, food insecurity, housing instability, social isolation, and transportation needs) and 3 DM-
specific outcomes in the 12months after assessment: 1) good glycemic control (HbA1c< 8%); 2) any DM-
specific emergency department (ED) utilization; and 3) any DM-specific hospital admissions.

Results: About 40% of the study population reported 1 or more social needs. Financial strain
(OR¼ 0.56, 95% CI¼ 0.36-0.85), food insecurity (OR¼ 0.47, 95% CI¼ 0.28-0.81) and housing instability
(OR¼ 0.50, 95% CI¼ 0.25-0.99) were associated with lower odds of good glycemic control. All 5 social
needs were associated with higher ED utilization (financial strain: OR¼ 1.65, 95% CI¼ 1.17-2.33; food
insecurity: OR¼ 1.62, 95% CI¼ 1.02-2.57; housing instability: OR¼ 2.14, 95% CI¼ 1.23-3.75; social isola-
tion: OR¼ 1.36, 95% CI¼ 1.06-1.74; transportation needs: OR¼ 1.83, 95% CI¼ 1.23-2.71). Financial
strain was also associated with higher hospital admissions (OR¼ 1.77, 95% CI¼ 1.17-2.68).

Discussion: Associations between social needs and DM-specific outcomes demonstrate the need to
develop programs to address social needs in the clinical setting and test whether such interventions
improve DM-related outcomes. ( J Am Board Fam Med 2025;00:000–000.)
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Background
Examining social needs among older adults with
type 2 diabetes mellitus (T2DM) in the United

States is an important research area, as nearly 30%
of adults ages 65 and older have T2DM,1 resulting
in over $400 billion in health care costs annually2
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and older adults experience high levels of social
needs. About 25% report social isolation and loneli-
ness,3 nearly 1 in 10 experience food insecurity,4

and 5 to 7% experience financial strain.5

Further demonstrating the importance of study-
ing social needs within the T2DM population, pre-
vious research found that social needs are associated
with negative health and health care utilization out-
comes among adults with T2DM. Specifically, food
insecurity, financial strain, housing, and trans-
portation needs are associated with suboptimal
DM-related outcomes, including lower medica-
tion adherence6 and poor glycemic control.7–9

Moreover, the presence of social needs may lead
to delayed or forgone needed medical care, as
well as increased emergency department and
inpatient visits.9–14

Although some studies have examined the associa-
tion between social needs and T2DM-related out-
comes for older adults,13–15 few have been conducted
in large, integrated health care systems. Studying
these associations in large, integrated health care sys-
tems among older populations can both: 1) provide
insights from systems with comprehensive clini-
cal, demographic, social need, and health care
utilization data and 2) help to target quality
improvement interventions to those with specific
social needs. With this background in mind, the
primary objective of this study is to examine the
association between social needs and DM-related
outcomes among a population of Medicare patients
receiving care in a large integrated health care
system.

Methods
Study Design

This was an observational cohort study of 1954
Medicare Advantage enrollees (ages 65 years or
older) who were members of Kaiser Permanente
Northwest (KPNW), an integrated health system
that provides care for patients who reside in
Oregon and southwest Washington.

Patients were part of a larger study16 that included
the following enrollment criteria: 1) completion of a
Medicare Total Health Assessment (MTHA) survey
during usual care between 8/18/2020 and 1/31/2022

(index date is defined as date of survey completion);
2) completion of all 5 social needs assessments on
the MTHA survey: financial strain, food insecur-
ity, housing instability, social isolation, and trans-
portation needs; 3) health plan enrollment for
12months before and after their index date; 4) no
missing covariate data; 5) not on the KPNW
research exclusion list; 6) on the KPNW T2DM
registry for 12months before their index date and
12months after their index date; and 7) comple-
tion of an HbA1c test within 12months before and
12months after their index date. A process flow of
this enrollment criteria is described in Figure 1.
The MTHA16–18 and KPNW T2DM Registry
have been described previously.19 A recent study
analyzed similar social needs and all-cause utiliza-
tion outcomes for the full older adult population
using theMTHA survey.16

Survey data from the MTHA, as well as clinical
and health care utilization outcome measures from
the electronic health record (EHR), are housed in
the Research Data Warehouse (RDW) at the
Kaiser Permanente Center for Health Research
(CHR), which has been described previously.20 This
study was approved by the KPNW Institutional
Review Board.

Measures

Outcome Measures
Three outcome measures were assessed in the
12months after the index date: 1) good glycemic
control, defined as HbA1c< 8%; 2) DM-specific
emergency department (ED) visits and 3) DM-
specific hospital admissions. Although previous
research has used a HbA1c cutoff <7%,19 we
selected less restrictive of HbA1c< 8%, given
guidelines suggest a less rigorous HbA1c cutoff is
more appropriate in older adults.21 If multiple
HbA1c tests were conducted in the 12 months
after the index date, the first HbA1c test was
selected. DM-specific utilization outcomes
were based on E10**-E11** ICD-10 codes as
encounter diagnoses for ED visits and hospital
admissions.

Independent Variables
The primary independent variables were the pres-
ence of 5 social needs (financial strain, food inse-
curity, housing instability, social isolation, and
transportation needs) measured as binary (yes/no)
measures, assessed during the index MTHA
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survey. A description of these social needs is pro-
vided in Table 1.

Covariate Measures

Covariate measures for the analysis were identi-
fied from either the MTHA survey or the EHR.
Measures identified from the MTHA survey
included: highest education level completed, self-
reported overall health, and self-reported mental

health. Measures identified from the EHR
included: neighborhood deprivation index (NDI)22;
age, sex, race, ethnicity, Charlson Comorbidity
Index (CCI),23,24 HbA1c status in the 12months
before index date, and DM-specific ED utilization
and hospital admissions in the 12months before
index date. If multiple HbA1c tests were conducted
in the 12months before the index date, the first
HbA1c test was selected.

Figure 1. Population process flow. Abbreviation: MTHA, Medicare Total Health Assessment.
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Analysis

First, descriptive analyses were conducted for
the study population. Next, collinearity diagnos-
tics were used to assess collinearity among each
of the social needs variables and the covariate
measures. Because no collinearity was found, all
covariate measures were included in final logistic
regression models. Five logistic regression mod-
els were constructed for each dichotomous out-
come measure, with each social need variable
analyzed as a dichotomous measure (yes vs no
[ref. group]).

Results
Sample Characteristics (Table 2). About 60% of
the study population were between ages 65 and
74, 52% were male, and nearly 90% were White
and non-Hispanic. Nearly 35% reported having a
college degree or higher level of education, and
on average, patients lived in neighborhoods that
had low levels of neighborhood deprivation
(mean NDI score ¼ -0.2 6 0.6). About 30% of
the population reported their overall health as
“fair” or “poor”; over 60% had a CCI score of 2
or higher. About 20% and 10%, respectively, had
any DM-specific ED utilization and DM-specific
hospital admissions in the 12months before the
MTHA survey.

Type and Number of Social Needs (Table 3).
Forty percent of respondents identified at least 1
social need on the MTHA; 3.5% reported 3 or
more needs. The most reported social need was
social isolation (31.0%), followed by financial strain
(9.6%), transportation needs (6.7%), food insecur-
ity (4.9%) and housing instability (3.1%).

Logistic Regression Results (Table 4)

Association Between Social Needs and HbA1c
Control
Presence of financial strain (OR¼ 0.56, 95% CI¼
0.36–0.85), food insecurity (OR¼ 0.47, 95% CI¼
0.28–0.81), and housing instability (OR¼ 0.50, 95%
CI¼ 0.25–0.99) were associated with lower odds of
having good glycemic control. No other social needs
measures were associated with glycemic control as
measured by HbA1c values.

Association Between Social Needs and Diabetes-
Specific ED Utilization and Hospital Admissions
The presence of each of the 5 social needs was asso-
ciated with higher ED utilization in the 12months
following the index date: financial strain (OR¼
1.65, 95% CI¼ 1.17–2.33), food insecurity (OR¼
1.62, 95% CI¼ 1.02–2.57), housing instability
(OR¼ 2.14, 95% CI¼ 1.23–3.75), social isolation
(OR¼ 1.36, 95% CI¼ 1.06–1.74) and transporta-
tion needs (OR¼ 1.83, 95% CI¼ 1.23–2.71). The
presence of financial strain was associated with
higher hospital admissions in the 12months fol-
lowing the index date (OR¼ 1.77, 95% CI¼ 1.17–
2.68).

Discussion
We found nearly 4 in 10 adults ages 65 and older
with T2DM reported at least 1 unmet social
need, with over 10% reporting 2 or more needs.
Financial strain, food insecurity, and housing
instability were associated with poor glycemic
control, and all 5 social needs were associated
with DM-related ED utilization in the year fol-
lowing assessment. Finally, financial strain was

Table 1. Description of Social Needs Measures.

Individual Social Needs Reponses below Indicate “Yes” Response for Social Need

Financial strain
(1 item)

Ability to pay for basics such as food, housing, medical care, and heating rated as “very
hard”, “hard” or “somewhat hard.”

Food insecurity
(2 items)

Rated the following as “sometimes true” or “often true”: In the past 12months, 1) worried
food would run out before more could be bought or 2) worried food bought would not
last and did not have money to get more.

Housing instability
(3 items)

In the past 12months (including now), any of the following three conditions occurred: 1)
unable to pay the mortgage or rent on time, 2) lived in 3 or more places or 3) did not
have a steady place to sleep or slept in a shelter.

Social isolation
(1 item)

Respondent felt lonely or isolated from people around them “sometimes,” “always,” or
“often.”

Transportation needs
(2 items)

In the past 12months, lack of transportation: 1) kept respondent from medical
appointments or from getting medications or 2) kept respondent from meetings, work, or
from getting things needed for daily living.

4 JABFM Ahead of Print April 2025 http://www.jabfm.org
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Table 2. Population Characteristics

Population Measures Total Population (n ¼ 1,954)

Demographic measures
Age, N (%)
65 to 74 1,203 (61.6%)
75 to 84 641 (32.8%)
851 110 (5.6%)
Mean 6 SD 73.7 6 5.7

Sex, N (%)
Female 938 (48.0%)
Male 1,016 (52.0%)

Race/Ethnicity, N (%)
Asian/Asian-American 53 (2.7%)
Black/African-American 30 (1.5%)
Hawaiian or Pacific Islander 3 (0.2%)
Hispanic/Latinx 64 (3.3%)
Native American or Alaska Native 4 (0.2%)
White, non-Hispanic 1,734 (88.7%)
More than one race/ethnicity or other race/ethnicity 66 (3.4%)

Socioeconomic and education status
Neighborhood Deprivation Index (NDI, mean 6 SD; min ¼ �1.7788, max ¼ 2.9605) �0.2 6 0.6
NDI categories, N (%)
Least deprivation (�1.7788 through �0.6141) 550 (28.2%)
Moderate deprivation (�0.6136 through �0.1673) 651 (33.3%)
Highest deprivation (�0.1667 through 2.9605) 753 (38.5%)

Highest education level, N (%)
High school or less 480 (24.6%)
Some college or 2-year degree 776 (39.7%)
College graduate or higher 698 (35.7%)

Clinical characteristics
HbA1c; 1st value in the 12months before index date (N, %)
HbA1c < 8% 1,663 (85.1%)
HbA1c ≥ 8% 291 (14.9%)
Years on T2DM Registry before index date (mean 6 SD; min ¼ 1.0 max ¼ 29.2) 11.4 6 7.1

Self-reported general health, N, (%)
Fair/poor 588 (30.1%)
Good, very good, excellent 1,366 (69.9%)

Self-reported mental health, N (%)
Fair/poor 363 (18.6%)
Good, very good, excellent 1,591 (81.4%

Comorbidities and prior health care utilization
Charlson Co-morbidity Index, N (%)
0 393 (20.1%)
1 363 (18.6%)
21 1,198 (61.3%)

Prior DM-specific ED utilization N (%)
11 DM-related ED visits in 12months before index date 381 (19.5%)
0 DM-related ED visits in 12months before index date 1,573 (80.5%)

Prior DM-specific hospital utilization, N (%)
11 DM-related hospital admissions in 12months prior 181 (9.3%)
0 DM-related hospital admissions in 12months prior 1,773 (90.7%)

Abbreviations: ED, Emergency Department; DM, Diabetes Mellitus; NDI, Neighborhood Deprivation Index; T2DM, Type 2
Diabetes Mellitus.
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associated with DM-related hospital admissions
in the year following assessment.

Our study results complement previous research
examining social needs and health outcomes among
older people with diabetes. As in our study, Ryan
et al. (2023)13 found that loneliness and transpor-
tation needs were associated with higher ED utili-
zation. In addition consistent with our findings,
Massey et al. (2023)25 found that food insecurity
was associated with poorer glycemic control, while

Walker et al. (2021)26 found that increased financial
strain was associated with worse glycemic control.
While previous research found that lack of housing
was associated with poorer glycemic control in a vet-
eran population27 our study seems to be one of the
first to find an association between housing instability
and worse glycemic control in a Medicare population.

Our finding that food insecurity was associated
with increased ED utilization is similar to other
research findings in the published literature. Although
not DM-specific,28 Estrella and colleagues (2021)
found that those with food insecurity were more likely
to be frequent users of the ED.While the exact causal
mechanisms are unclear, food insecurity among those
with T2DM may lead to poor disease management,
leading to complications resulting in increased ED
utilization.29

The results of our study make a unique contribu-
tion to the literature on social determinants of
health and T2DM outcomes. First, this study
examined the association between social needs and
DM-specific outcomes on a population level among
Medicare patients seeking wellness visits in a large,
integrated health care system. Second, this study
examined a comprehensive set of social needs, and
followed outcomes prospectively in the year after
social needs assessment.

While we cannot determine if the relationship
between social needs and study outcomes is causal
due to the observational study design used in the
analysis, our results have implications for clinical
care and health care delivery. Based on our findings,
further multi-level, multi-sector nterventions are
needed to potentially improve outcomes for pop-
ulations with T2DM and social needs. These

Table 3. Description of Social Needs and Outcome

Measures in Population

Need Characteristics N (%)

Individual needs identified on MTHA
Financial strain 187 (9.6%)
Food insecurity 95 (4.9%)
Housing instability 61 (3.1%)
Social isolation 605 (31.0%)
Transportation needs 131 (6.7%)

Number of needs identified on MTHA
0 1,174 (60.1%)
1 580 (29.7%)
2 132 (6.8%)

31 68 (3.5%)
Total needs (mean 6 SD) 0.6 6 0.8

Outcome Measures (1-year post Index Date) N (%)

HbA1c < 8% 1,578 (80.8%)
Any DM-specific ED utilization 456 (23.3%)
Any DM-specific Hospital admissions 224 (11.5%)

Abbreviations: MTHA, Medicare Total Health Assessment; ED,
emergency department; DM, Diabetes Mellitus.

Table 4. Logistic Regression Results: Association Between Individual Social Needs and DM-Specific Outcomes

Hb A1c< 8% DM-Specific ED Utilization DM-Specific Hospital Admissions

Logistic Regression Models Or 95% CI Or 95% CI Or 95% CI

Individual social needs (yes vs no)
Model 1: Financial Strain 0.56 0.36-0.85 1.65 1.17-2.33 1.77 1.17-2.68
Model 2: Food Insecurity 0.47 0.28-0.81 1.62 1.02-2.57 1.20 0.67-2.17
Model 3: Housing Instability 0.50 0.25-0.99 2.14 1.23-3.75 0.80 0.35-1.81
Model 4: Social Isolation 0.91 0.67-1.24 1.36 1.06-1.74 1.05 0.76-1.46
Model 5: Transportation Needs 1.06 0.63-1.80 1.83 1.23-2.71 1.34 0.81-2.21

1Models adjusted for age, sex, race/ethnicity, NDI, education level, prior HbA1c status (≤8), years on T2DM Registry, self-reported
general (overall) health, self-reported mental health, CCI, prior DM-specific ED visits and prior DM-specific hospital admissions.
Abbreviations: ED, Emergency Department; DM, Diabetes Mellitus; CCI, Charlson Comorbidity Index; NDI, Neighborhood
Deprivation Index.
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interventions should be built on the CMS
Accountable Health Communities (AHC) Model
implemented in 2016.30 Core components of the
AHC model include social needs screening,
patient navigation and connection to commu-
nity-based services, and engagement with com-
munity stakeholders to ensure sufficient services
are available to address unmet social needs.
Further research is warranted on how such inter-
ventions impact health outcomes for older adults
with T2DM.

The current study has several limitations. First,
study results may not be generalizable to settings
with different Medicare insurance models, such as
noncapitated health care environments (eg, fee-for-
service). Second, data on social needs were collected
via self-report and may have social desirability
biases. Third, the dichotomization of social needs
measures limit the ability to asses potential “dose
effects” of social needs on study outcomes. Fourth,
the population studied was mostly white and non-
Hispanic, and was not representative of the US
population as a whole. Fifth, results may not be gen-
eralizable to noninsured patients or those residing in
neighborhoods that have high levels of neighborhood
deprivation. In addition, although the relationship
between social needs and study outcomes likely did
not change during the COVID-19 pandemic period,
there may have been more older adults with social
needs during this period compared with before the
COVID-19 pandemic period. Last, while the popu-
lation studied is representative of the KPNW
Medicare population seeking wellness visits, it may
not be generalizable to the KPNW Medicare popu-
lation overall.

Conclusions and Learnings for Clinical
Practice
Our study found that social needs were associated
with worse DM-specific outcomes. These results
have clear implications for clinical practice. Our
study findings suggest the importance of developing
further multi-level, multi-sector interventions to
address social needs for patients with T2DM.
Further research is warranted on how such interven-
tions impact health outcomes for older adults with
T2DM.

We acknowledge Jill Pope and Neon Brooks for providing edit-
ing services to the project and Robin Daily and Mary Early for

providing administrative support for the submission of this
manuscript.

To see this article online, please go to: http://jabfm.org/content/
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