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The Intersection of Aging and Social Determinants of Health (SDoH)
JAMES L. RUDOLPH, MD, SM

As a geriatrician, I have the privilege of caring for older individuals, whose health has been impacted by a combination
of genetic influences, environmental factors, and social
determinants. While broad conditions, such as social determinants, are out of the control of myself or my patients,
I have a responsibility to assess, intervene and improve function whenever possible – including on people’s social needs.
Preserved function and resilience are critical to overcoming
the increasing burden of disease and mortality with age. As
individuals age, they are less able to respond to the stress
of the social determinants. The combination of the aging
process and social determinants can result in negative outcomes such as premature mortality, additional comorbidity,
social isolation, and suffering.

Social frailty
The intent of the compilation in this issue of the Rhode
Island Medical Journal is to further define the concepts that
will empower additional research by examining the intersection of social determinants and aging. One example of this is
social frailty, presented in “The Intersection of Physical and
Social Frailty in Older Adults,” by Quach, et al. In its most
basic definition, frailty is a decreased resilience to stressors.
The past two decades have built a literature and the supporting science around physical frailty – the decreased ability to
return to physical function after stress such as acute illness,
cognitive decline, or death of a caregiver. Our clinical experience is that physical frailty is exacerbated by social frailty.
For instance, the location of hospital discharge is often
dictated by the availability of social supports.

Dementia/homelessness
Dementia is an example of a medical condition where social
need is heightened, as examined in “Incidence of Homelessness among Veterans Newly Diagnosed with Alzheimer’s
Disease and Related Dementias,” by Jutkowitz, et al. Cognitive decline limits the ability to complete tasks that are
essential to self-care and navigating daily life. Caregivers
of individuals experiencing dementia are likely to report
more depression, anxiety, poor health maintenance, reduced
quality of life, and burnout. When a caregiver becomes
overwhelmed by the needs of the individual, the outcome is often placement in a facility. However, in cases of
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limited social support (social frailty), the disease can further
disintegrate and disenfranchise tenuous bonds resulting in
outcomes such as housing instability and homelessness for
the person who is cognitively impaired.

Food insecurity

Food insecurity, or the inability to obtain adequate food, is
particularly dangerous for older adults who may be taking
medications or have health conditions that require specific
nutritional intake. For older adults with physical or cognitive impairments, particularly those lacking social support,
it can be an insurmountable challenge to overcome the
transportation, planning, and preparation required to meet
nutritional needs. This inability often results in a worsening of health outcomes. While community programs such as
Meals on Wheels exist, accessibility is location dependent,
coverage in rural areas is sparse, providers must possess
awareness of these resources, and the referral process must
be completed. “An Exploratory Framework to Interpret
County-Level Indicators of Food Insecurity,” by Tucher, et al
combines multiple data sources to index food insecurity.

Home-based primary care
Similar to the food insecurity framework, the area deprivation index (ADI) provides important insights into who is
being served through home-based services within the VA.
The ADI is a relatively new tool to identify neighborhood
income, which can then be used to examine components of
healthcare within that region. By comparing service delivery,
health systems can examine how the biases of income may
influence access to care. For example, in the presented analysis, “Association of Home-Based Primary Care Enrollment
with Social Determinants of Health for Older Veterans,”
by Montano, et al shows that individuals experiencing homelessness were less likely to get home-based primary care, but
the program does not enroll individuals without a home.
However, those with housing instability were five times
more likely to receive home-based services. This finding
suggests that housing is a logistical challenge, but the system is adapting to the needs of those with marginal stability.
Measures such as the area deprivation index provide
important information when providing care for older adults,
but additional factors also need to be considered. The impact
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of social frailty on health outcomes for older adults in relation to race and ethnicity is beyond the scope of this paper
and is a critical area for future research.
The complexities of social determinants are unique to
each individual. One measurement system, one social need,
or one survey will not present a comprehensive picture of
all social determinants. As clinicians our responsibility is
to mitigate disease, improve function, and reduce suffering
while trying to understand the factors that influence the
well-being of our patients beyond the walls of the clinic.
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SEBHAT ERQOU, MD, PhD; JAMES L. RUDOLPH, MD, SM

A BST RA C T

Frailty, a vulnerability to stressors, has been increasingly woven into the clinical understanding of older people
who are unable to respond to the impact of diseases, disability, and age-related decline. While the literature has
focused on physical frailty, social frailty has been conceptualized within the domains of social needs (social
and emotional support, loneliness), resources (income,
food, housing, medical care, etc), social fulfillment (engagement in work and activities), and self-management
(cognitive function, mental health, advance planning).
This review outlines the assessment of the four domains
of social frailty within the structure of clinical visits,
particularly annual wellness and advance care planning.
Increasing connectivity with the community, health system, and government support is the primary recommended intervention. On a policy level, expanding opportunities to connect socially frail people with resources may
help mitigate the vulnerability of physical frailty.
K E YWORD S : frailty, physical frailty, social frailty

INTRO D U C T I O N
Frailty decreases resiliency and reserves, which renders people vulnerable to the stress of disease, disability, or social
change. Physical frailty has dominated medical literature for
the past 20 years. With prevalence estimates of up to 45%
among adults 85 years or older,1 physical frailty increases the
risk of low functional status, hospitalization, and mortality.2
Despite its high prevalence, physical frailty is not a normal
process of aging, and many have postulated that frailty can
be prevented or treated.3
Over the past two decades, physical frailty measurements
have emerged: 1) the clinically favorable frailty phenotype
and 2) the data-focused frailty index (accumulation of deficits). The phenotype of frailty by Fried et al. (2001) includes
five criteria: weight loss, reduced activities, grip strength,
gait speed, and exhaustion. Clinically, the objective measurement of the frailty phenotype is possible within the
context of an office visit and is billable, starting in 2021,
with the R54 ICD-10 code. In contrast, the frailty index
presents a model of deficit accumulation.4 With the breadth
of comorbidities, disabilities, and age-related decline, each

RIMJ

ARCHIVES

|

MAY

ISSUE

WEBPAGE

|

RIMS

additional deficit results in the patient being less able to
rebound from stressors. For example, a patient with many
comorbidities, including dementia, is going to be less able
to rebound from the stress of acute hospitalization. Frailty
indexes incorporate clinical information, such as that from
an assessment of function, cognition, depression, physical
ability, and comorbidities. For clinicians with access to electronic medical record data, the frailty index can be calculated
with fields completed in the course of clinical care.

The social frailty gap
In examining the fundamental definition of frailty – a
decrease in resiliency and reserves, clinicians invariably
recognize that numerous social factors beyond those contributing to the phenotype of frailty index definitions play a
substantial role in patient function. For example, if a person
lacks financial resources for food (a socially-anchored process), solely capturing strength loss in the physical frailty
phenotype does not account for social factors that may be
largely responsible for frailty in nonphysical domain. Thus,
there is a gap in the narrow definitions of physical frailty
that does not include the broader perspective of social frailty
– a gap that has clear ramifications for improving patient
care, and even potentially mitigating negative outcomes.
Therefore, social frailty should be considered in concert with
broader frailty definition. Social frailty has been defined as
a progressive loss of resources, activities, or the ability to
participate in social activities to fulfill basic social needs.5
Social frailty often manifests with clinical stressors
such as the response to a new diagnosis or acute hospitalization, when the system supporting the patient may get
overwhelmed or break down. Other symptoms of social
frailty include limited social support, a smaller social network, poor living conditions, fewer socially-oriented leisure
activities, and risk of losing resources.5 Other features may
include unhealthy social behaviors (lack of physical exercise, poor diet, alcohol use, and smoking), social isolation,
and loneliness.5 Social frailty is a broad but highly medically
relevant construct. Yet, clinical tools for identifying social
frailty remain elusive.
The purpose of this article is to describe the intersection of physical frailty and social frailty and utilize existing
social frailty literature to describe a framework for building
a clinical checklist of social frailty.
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The social frailty framework: measurement
and integration into care and treatment
Figure 1 highlights the intersection of physical and social
frailty. This intersection is influenced by biological, psychological, social, and environmental factors. Prior systematic
reviews of social frailty have developed a framework of four
social frailty domains5 including 1) social needs; 2) general
resources; 3) social fulfillment; and 4) self-management to
provide a more comprehensive view of the system supporting people living with frailty. Social needs encompass social
and emotional support. General resources include life essentials such as housing, food, water, air, and income. Social
fulfillment describes a person’s ability to interact and engage
in activities that allow survival and thriving. Self-management is the autonomous component of social frailty that
includes self-determination and motivation necessary to
achieve equilibrium among the other social frailty domains
and potentially avoid physical frailty.
This conceptual framework of social frailty is based on
a combination of different theories including: 1) Loneliness
Theory,6 which refers to an individuals’ social network and
relationships being less satisfactory than expected; 2) The
convoy theory of social relations,7 which refers to individuals receiving social support throughout their life by members
of their cohort; 3) Self Determination Theory,8 which refers
to the status of motivation or autonomy and control, and
4) Social Production Functions Theory,9 which refers to individuals who maximize their psychological and environmental factors or resources for physical and social well-being.
Table 1 describes the relationship between social frailty
domains and physical frailty. An analysis conducted by Woo
et al. in 2005 found that increasing social support was associated with lower frailty.10 Weight loss from physical frailty
Figure 1. Frailty and social frailty framework
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Table 1. The relationship between social frailty and physical frailty
domains, along with clinical examples.
Social Frailty
Domains

Connection to
Physical Frailty
Domains

Clinical Example(s)

Social Needs

Weakness/decreased
grip strength

Lack of emotional and social
support for daily activities

General
Resources

Weight loss

Food insecurity results in food
vs. housing decision, with
housing taking precedence

Social
Fulfillment

Exhaustion
Slow gait speed

Depression leads to reduced
social engagement and social
participation

Selfmanagement

Physical activities

Cognitive impairment results
in reduced exercise and
disease management leading
to further sarcopenia

phenotype, has been associated with the resource domain
of social frailty (occupation, race, gender, and educational
level, neighborhood deprivation, and individual socioeconomic status).5,11 The social fulfillment domain highlights
that components of frailty such as exhaustion can be associated with depression and slow gait speed leading to reduced
social engagement.5,10 Similarly, the self-management
domain has a strong relationship with cognitive function
and can be associated with weakness, resulting from reduced
exercise and poor disease management among people with
cognitive impairment.5,11

Clinical recommendations for integrating frailty
and social frailty into treatment
Incorporation of yet another assessment into an already
busy clinical practice has potential to benefit patients with
physical frailty, but should be accomplished with an eye
toward minimizing additional clinical burden. There are
components of social frailty that could be built into pre-visit
assessments, annual wellness visits, advance care planning,
or pre-procedure shared decision making. The purpose would
be to facilitate clinical responses when stressors affect the
social infrastructure of a patient, rather than simply rote
completion of assessment fields. This approach emphasizes
that medicine is within the control of the provider.
Table 2 presents a framework for a social frailty checklist
with example measures based on a multi-component model
of social frailty that includes social isolation, loneliness
(social needs), social exercise and participation (social fulfillment), housing, food (resources), behavior, and motivation
(self-management). The checklist identifies key elements of
social frailty (but is not comprehensive), assessments of the
element, and clinical opportunities to complete the assessment. This checklist may assist providers and multidisciplinary teams in coordinating evaluation at the early stages
of frailty or addressing frailty in older adults.
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Table 2. Social frailty checklist
Domain

Element

Assessment

Social Needs

Social Supports

Perceived support when needed

Loneliness

UCLA loneliness13

Food Security

Not able to afford the food in household in the last 12 months

Annual Wellness

Housing Security

Have any housing problems11

Annual Wellness

Elder Abuse

Neglect, physical abuse, psychological abuse, financial abuse

Annual Wellness

Discrimination

Perceived Discrimination Scale16

Annual Wellness

Leisure time activities

IADLs
Internet accessibility

Introduction to Medicare visit/
Annual Wellness

Mental Health

PHQ-918

Cognitive Function

See AA Cog screening

Annual Wellness

Care Planning

Physical exercise and Physical Activity Scale for the Elderly (PASE)20
Health care proxy; and instruction directives21
(types of treatment do not want if facing a medical crisis)

Advance Care Planning

General
Resources

Social Fulfillment

Self-management

Clinical Assessment Timing
Demographic information

12

Annual Wellness
14

15

17

Annual Wellness
19

Clinical research directions
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A BST RA C T
B A CKGROUND : To determine the incidence of homeless-

ness among Veterans diagnosed with Alzheimer’s disease
and related dementias (ADRD).
M E THOD S: We used Veterans Affairs (VA) administrative

records to identify Veterans with a new ADRD diagnosis
anytime between 2010-2019. Among these Veterans, we
calculated the incidence of homelessness, and estimated the association between demographics, comorbidities
and hazard of homelessness.
RE SULTS: The incidence rate of homelessness was high-

est for Veterans diagnosed with ADRD between 18–49
years of age (14.9 per 1,000 person-years; 95%CI: 13.6,
16.3) and lowest for Veterans diagnosed with ADRD at
90+ years (0.3 per 1,000 person-years; 95%CI: 0.2, 0.4).
The adjusted hazard ratio of homelessness was higher for
unmarried Veterans, and those with alcohol use disorder,
substance use disorder, liver disease, depression, hypertension, lung disease, post-traumatic stress disorder and
psychoses.
C ONCLUSIONS: Younger age and being unmarried at the

time of ADRD diagnosis are associated with a greater
risk of experiencing homelessness.
K E YWORD S: housing insecurity, veterans, dementia,

ADRD

INTRO D U C T I O N
In 2019 approximately 37,085 Veterans in the US experienced homelessness, which is almost 50% less than the
73,362 Veterans who experienced homelessness in 2009.1
The reduction in homelessness among Veterans is credited
to US Department of Veterans Affairs’ (VA) investments in
outreach, supportive housing, and specialized clinical services.2,3 Although the VA has made substantial progress in
reducing homelessness, Veterans remain overrepresented
among the US homeless population.4 Homelessness continues to be a costly public health challenge that is associated
with poor health outcomes and mortality.5–7 In addition, the
homeless Veteran population is aging,8,9 which presents new
challenges to manage the long-term care needs of housing
insecure Veterans.
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VA providers proactively screen and document Veterans’
housing status in their medical record;10 however, there is
still much unknown about the factors affecting homelessness among Veterans. One study found that 3.7% of Veterans experienced a homeless episode within 5 years of
military discharge.11 Younger age, lower military pay grade,
and a mental health condition (including substance disorder) or traumatic brain injury documented at the time of
discharge were associated with an increased risk of experiencing homelessness. Another study found that the one-year
incidence of homelessness among Veterans referred to specialty mental health care was highest (9.3%) for Veterans
between 46-55 years of age.12 This group’s largest risk factors
for homelessness was a diagnosed substance use disorder
and not being married. Work to further understand Veteran
circumstances and populations most at-risk of experiencing
homelessness can inform the targeting of resources.
Many of the risk factors for homelessness are also risk
factors for Alzheimer’s disease and related dementias
(ADRD).4,11,13 For example, low-socioeconomic status, traumatic brain injury, post-traumatic stress disorder, and substance use are highly correlated with homelessness and
ADRD.13 Furthermore, Black, indigenous, and persons of
color are over-represented in both homeless and ADRD populations.14,15 In certain circumstances ADRD may be a risk
factor for homelessness. People living with ADRD experience losses in cognition and functional independence.16
Family caregivers may need to help manage finances and
assist with bathing, dressing, and toileting.17 Without a family caregiver, people living with ADRD may be unable to
live safely in the community, navigate their care needs, and
manage their finances. These factors may increase their risk
of becoming homeless.
We used VA data to provide the first estimates on the
risk of Veterans newly diagnosed with ADRD subsequently
experiencing homelessness. We expected that age of ADRD
diagnosis is inversely associated with incidence of homelessness. Consistent with prior studies, we also expected that
Veterans unmarried at the time of their ADRD diagnosis,
or those with a diagnosis for alcohol use disorder, substance
use disorder, psychoses, post-traumatic stress disorder, or
traumatic brain injury are at a greater risk of eventually
experiencing homelessness.
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M ET HO D S

Data
We used the U.S. Department of Veterans Affairs (VA) Corporate Data Warehouse and the Medicare Chronic Conditions ADRD algorithm (See Appendix 1, at end, for list of
ADRD ICD-9/10 codes) to identify whether a Veteran ever
received an ADRD diagnosis between 2010 and 2019. The
VA Corporate Data Warehouse includes encounter coded
diagnoses by VA providers and from contracted community
providers. The first occurrence of an ADRD diagnosis served
as the cohort entry or index date. We followed Veterans after
their first ADRD diagnosis to determine whether they ever
received a diagnosis for homelessness, died (either before or
after a homeless diagnosis), or survived the entire follow-up
period with or without a homeless diagnosis. We excluded
Veterans who ever had a homeless diagnosis before an ADRD
diagnosis and Veterans <18 years of age. We used ICD9
(V60.0) and ICD10 (Z59.0) codes (“Homelessness”) to determine a Veteran’s housing status (1 = ever homeless in the follow up period; 0 = never homeless in the follow up period).

Demographic Characteristics and Comorbidities
at Time of ADRD Diagnosis
We determined the age, sex, race, marital status, degree of
service-connected disability (Priority 1 or other), prior combat service, and rural or urban residential area of Veterans
at the time of cohort entry. Service-connected disability
determines a Veteran’s eligibility for VA paid long-term care
and disability pension. At cohort entry, we also determined
whether a Veteran had a diagnosis in the previous year for
comorbidities associated with ADRD and homelessness
including alcohol dependence, substance abuse, rheumatic
disease, kidney disease, liver disease, depression, diabetes,
hypertension, congestive heart failure, lung disease, stroke,
post-traumatic stress disorder, schizophrenia/psychosis, or
traumatic brain injury.

Statistical Analysis
We calculated descriptive characteristics of the sample at
cohort entry, and we compared the demographic characteristics of Veterans who experienced homelessness after
an ADRD diagnosis to those who remained stably housed
using χ2 and t tests. We calculated the crude incidence rate of
homelessness by age of ADRD diagnosis (18–49 years, 50-59
years, 60–69 years, 70–79 years, 80–89 years, 90+ years) per
1,000 person-years. To estimate incidence rates, we calculated the denominator as the number of person-years from
cohort entry until a Veteran received a homeless ICD-9/10
code (event of interest), death (prior to a homeless ICD9/10 code), or reached the end of the follow-up period. The
numerator was the number of Veterans who received a
homeless diagnosis during the follow up period. Finally, we
estimated a cox proportional hazards model to determine the

RIMJ

ARCHIVES

|

MAY

ISSUE

WEBPAGE

|

RIMS

association between demographic characteristics, comorbidities, and risk of homelessness. We graphically examined the
proportional hazards assumption.
Our study was approved by the Providence VAMC Institutional Review Board and Research and Development
committees.

RESU LTS
We identified 383,478 with a new ADRD diagnosis between
2010 and 2019. The average (SD) age of Veterans at time of
ADRD diagnosis was 78.5 (10.9), most were men (97.5%),
white (77.2%), and married (63.3%) (Table 1). Among these
Veterans, 3,200 (0.83%) eventually received a homeless
diagnosis. There were notable differences between Veterans who received a homeless diagnosis compared to those
who remained stably housed (Table 1). At cohort entry, Veterans who eventually received a homeless diagnosis were
significantly younger (63.7 [SD = 15.2] vs. 78.7 [SD = 10.8];
p<0.001), more likely to be Black (22.7% vs. 10.4%; p<0.001),
and more likely to be unmarried (71.6% vs. 36.4%; p<0.001)
than their stably housed counterparts. In addition, Veterans
who received a homeless diagnosis were more likely to have
a diagnosis for alcohol abuse (14.7% vs. 2.9%; p<0.001), substance abuse (6.1% vs. 1.0%; p<0.001), liver disease (6.0%
vs. 2.2%; p<0.001), depression (35.7% vs. 16.5%; p<0.001),
hypertension (55.5% vs. 53.6%; p=0.001), lung disease
(17.8% vs. 14.9%; p<0.001), post-traumatic stress disorder
(19.3% vs. 8.5%; p<0.001), psychosis (30.6% vs. 9.1%;
p<0.001), traumatic brain injury (8.6% vs. 2.4%; p<0.001),
and valvular disease (3.7% vs. 4.8%; p=0.003) than Veterans
who remained stably housed.
The crude incidence rate of homelessness decreased as age
of ADRD diagnosis increased (Table 2). Specifically, the incidence rate of homelessness among Veterans diagnosed with
ADRD between 18-49 years of age was 14.9 (95% CI: 13.6,
16.4) per 1,000 person-years. For Veterans diagnosed with
ADRD who were 90+ years, the incidence of homelessness
was 0.3 (95% CI: 0.2, 0.4) per 1,000 person-years.
The adjusted hazard ratios (HR) for age and being unmarried at the time of an ADRD diagnosis were 0.94 (95%CI:
0.93, 0.94) and 3.30 (95%CI: 3.04, 3.58), respectively. (Table
3). The hazard of homelessness was higher for Black Veterans (HR 1.67, 95%CI: 1.52, 1.82) compared to White Veterans. In addition, the hazard of homelessness was higher for
Veterans who had a diagnosis for alcohol use disorder (HR
1.87, 95%CI: 1.67, 2.10), substance use disorder (HR 2.15,
95%CI: 1.84, 2.53), liver disease (HR 1.24, 95%CI: 1.06,
1.45), depression (HR 1.41, 95%CI: 1.30, 1.53), hypertension
(HR 1.22, 95%CI: 1.12, 1.33), lung disease (HR 1.12, 95%CI:
1.02, 1.24), post-traumatic stress disorder (HR 1.26, 95%CI:
1.13, 1.40) and psychoses (HR 1.63, 95%CI: 1.49, 1.77).
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Table 1. Demographic Characteristics of Veterans at Time of ADRD Diagnosis
Total

Veterans with ADRD who Eventually
Received a Homeless Diagnosis

Veterans with ADRD who Never
Received a Homeless Diagnosis

N=383,478

N=3,200

N=380,278

78.55 (10.93)

63.70 (15.16)

78.67 (10.80)***

373,716 (97.45%)

3,047 (95.22%)

370,669 (97.47%)***

White

296,027 (77.20%)

2,195 (68.59%)

293,832 (77.27%)***

Black

40,219 (10.49%)

727 (22.72%)

39,492 (10.39%)***

Age, mean (SD)
Male, n (%)
Race, n (%)

47,232 (12.32%)

278 (8.69%)

46,954 (12.35%)***

Not Married, n (%)

Other

132,641 (36.66%)

2,156 (71.56%)

130,485 (36.37%)***

Service-Connected Disability
(Priority 1 Status), n (%)

82,786 (21.67%)

620 (19.53%)

82,166 (21.69%)**

Served in Combat, n (%)

48,802 (12.73%)

535 (16.72%)

48,267 (12.69%)***

Rural, n (%)

123,327 (32.18%)

742 (23.21%)

122,585 (32.26%)***

Alcohol

11,732 (3.06%)

471 (14.72%)

11,261 (2.96%)***

Substance abuse

4,011 (1.05%)

196 (6.12%)

3,815 (1.00%)***

Comorbidities, n (%)

Rheumatic disease
Renal disease

6,140 (1.60%)

46 (1.44%)

6,094 (1.60%)

41,479 (10.82%)

244 (7.62%)

41,235 (10.84%)***

Liver disease

8,511 (2.22%)

193 (6.03%)

8,318 (2.19%)***

Depression

63,689 (16.61%)

1,143 (35.72%)

62,546 (16.45%)***

Diabetes

101,978 (26.59%)

835 (26.09%)

101,143 (26.60%)

Hypertension

201,905 (52.65%)

1,775 (55.47%)

200,130 (52.63%)**

Congestive Heart Failure

34,650 (9.04%)

244 (7.62%)

34,406 (9.05%)**

Lung Disease

57,179 (14.91%)

570 (17.81%)

56,609 (14.89%)***

Post-Traumatic Stress Disorder

32,746 (8.54%)

618 (19.31%)

32,128 (8.45%)***

Psychoses

35,434 (9.24%)

978 (30.56%)

34,456 (9.06%)***

Traumatic Brain Injury

9,464 (2.47%)

274 (8.56%)

9,190 (2.42%)***

Valvular disease

18,271 (4.76%)

117 (3.66%)

18,154 (4.77%)**

Stroke

47,771 (12.46%)

470 (14.69%)

47,301 (12.44%)**

Notes: P-values compare homeless to stably housed and at-risk to stably housed:
* p<0.05
** p<0.01
*** p<0.001

Table 2. Incidence Rates of Homelessness Among Veterans Diagnosed with Alzheimer’s Disease and Related Dementias
Age at ADRD
Diagnosis

Number of Veterans
Diagnosed with ADRD

Number of Veterans with
a Homeless Diagnosis
following an ADRD Diagnosis

Person-years

Homeless Incidence
Per 1,000 Person-Years
(95% CI)

18–49 Years

7,300

466

31,277

14.9 (13.6, 16.3)

50–59 Years

10,479

602

48,255

12.5 (11.5, 13.5)

60–69 Years

53,082

984

251,041

3.9 (3.7, 4.2)

70–79 Years

105,189

670

462,265

1.4 (1.3, 1.6)

80–89 Years

159,507

414

807,070

0.5 (0.4 0.6)

90+

47,921

64

209,854

0.3 (0.2, 0.4)
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Table 3. Hazard ratio for the Association between Sociodemographic
Characteristics, Comorbidities, and Homelessness (N=383,478)
Hazard Ratio
(95% Confidence
Interval)
Age

0.94 (0.93, 0.94)

Male

1.34 (1.13, 1.59)

Race (ref = white)
Black

1.67 (1.52, 1.82)

Other

0.89 (0.78, 1.02)

Not married

3.30 (3.04, 3.58)

Service-Connected Disability (Priority 1 Status)

0.54 (0.49, 0.60)

Combat experience

0.69 (0.62, 0.78)

Rural

0.67 (0.62, 0.73)

Comorbidities
Alcohol use disorder

1.87 (1.67, 2.10)

Substance use disorder

2.15 (1.84, 2.53)

Rheumatic disease

0.99 (0.73, 1.34)

Renal disease

0.78 (0.67, 0.90)

Liver disease

1.24 (1.06, 1.45)

Depression

1.41 (1.30, 1.53)

Diabetes

1.08 (0.98, 1.18)

Hypertension

1.22 (1.12, 1.33)

Congestive heart failure

0.95 (0.82, 1.11)

Lung disease

1.12 (1.02, 1.24)

Post-traumatic stress disorder

1.26 (1.13, 1.40)

Psychoses

1.63 (1.49, 1.77)

Traumatic brain injury

0.98 (0.86, 1.13)

Valvular disease

0.91 (0.74, 1.11)

Stroke

0.95 (0.85, 1.05)

DISC U S S I O N
We provide the first estimates on the incidence of homelessness among Veterans following a new ADRD diagnosis.
Only a few studies have examined the incidence of homelessness among Veterans and they do so in a population
referred to mental health services and a population discharged from the military.11,12 Compared to these studies,
we find high absolute rates of homelessness among younger
Veterans diagnosed with ADRD and low rates of homelessness among older Veterans diagnosed with ADRD. We also
find similar sociodemographic (e.g., not being married) and
comorbid (e.g., alcohol and drug diagnoses) risk factors are
strongly correlated with experiencing homelessness.
There were noticeable differences between Veterans who
eventually received a homeless diagnosis compared to those
who remained stably housed. As hypothesized, we found
that age of ADRD diagnosis was inversely associated with
homelessness, and unmarried Veterans had a greater risk
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of experiencing homelessness. Younger Veterans with an
ADRD diagnosis may have less time to accumulate financial
and social/family resources to safely age in the community.
For example, a younger Veteran with alcohol use disorder
and ADRD may lack strong social supports (e.g., children
not old enough to provide caregiving; not married). Limited social ties is a notable risk factor for homelessness,18
and risks may be amplified among people who cannot independently engage in community activities. Providing Veterans with resources to build social supports may reduce the
risk of homelessness. Finally, younger people with an ADRD
diagnosis may not have health insurance outside of their VA
benefits, they may not have stable income, and because of
their care needs may be prone to spend down their assets.
Furthermore, their cognitive impairments and potentially limited family resources may make it challenging to
navigate Medicaid and Social Security Disability benefits.
Our findings highlight the importance of screening for
housing instability for Veterans living with ADRD. The VA
has integrated a homeless screening instrument into clinical
practice,10 but screening is dependent on a Veteran seeking
care or being identified during outreach efforts. Not all Veterans regularly receive their care from the VA. In addition,
Veterans with ADRD and without a family caregiver may
be less likely to engage with the healthcare system;19 yet,
these are the Veterans at greatest risk of experiencing homelessness. Systematically identifying whether a Veteran has a
caregiver may help pinpoint those with minimal social support. The importance of identifying strategies to mitigate
homelessness among potentially isolated people living with
ADRD is highlighted by changing demographics. In the coming decades more people are expected to be living alone with
ADRD.20,21 Finally, we examined the risk of homelessness
after an ADRD diagnosis. An important next step is understanding the risk of ADRD following a homeless diagnosis.
As ADRD is a disease of progressive functional decline,
people living with ADRD eventually need full-time care.
Full-time in-home care is costly and may not be possible
without family caregivers, adequate financial resources, or
stable housing.22 For some Veterans living with ADRD and
without family/financial resources, nursing homes could
provide housing and care needs. Nursing homes must be
prepared for the unique needs of Veterans at risk for homelessness.23 This includes being able to manage substance
abuse and complex mental health diagnoses. The VA also
has home and community-based services which could help
Veterans with ADRD and at-risk for homelessness live in
the community longer.
Our study has several limitations. We used administrative
data to identify Veterans with an ADRD and homeless diagnosis. ADRD is underdiagnosed in administrative data, providers do not systematically screen for ADRD, and diagnosed
ADRD is different than true disease prevalence.24 In addition, an ADRD diagnosis code may be used as a catch-all for
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multiple cognitive disorders. Finally, ADRD diagnosis codes
do not reflect severity of cognitive or factional activity limitations. The VA proactively seeks to identify Veterans experiencing homelessness, but we still likely underestimate the
true incidence of homelessness because receiving a diagnosis
is dependent on seeking care or being identified during outreach efforts. Importantly, administrative data does not have
measures on contextual factors (availability caregivers, number/age of children, financial resources) which may contribute to the risk of becoming homeless. Finally, we do not have
data on healthcare utilization or diagnoses outside the VA.

CON C L U S I O N S AND I M P L I C AT I O NS
In conclusion, age at time of ADRD diagnosis is inversely
associated with the risk of eventually experiencing homelessness. Not being married, diagnosis for alcohol use disorder, substance use disorder, post-traumatic stress disorder,
and psychoses are also associated with a greater risk of a Veteran living with ADRD experiencing homelessness. Efforts
should be made to systematically identify family resources
of Veterans at the time of an ADRD diagnosis. Nursing
homes or community housing with wraparound clinical services could help prevent homelessness among Veterans with
ADRD and less family/financial resources.
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Appendix 1. Chronic Condition Warehouse Alzheimer’s Disease and Related
Dementias (ADRD) ICD-10 Codes
ICD-10
Code

Description

Authors

F01.50

Vascular dementia without behavioral disturbance

Eric Jutkowitz, PhD, Center of Innovation in Long Term
Services and Supports, Providence VA Medical Center,
Providence, RI; Department of Health Services, Policy
& Practice, Brown University School of Public Health,
Providence, RI.
Frank DeVone, MS, Center of Innovation in Long Term
Services and Supports, Providence VA Medical Center,
Providence, RI.
Christopher Halladay, MS, Center of Innovation in Long
Term Services and Supports, Providence VA Medical
Center, Providence, RI.
Dina Hooshyar, MD, MPH, VA National Center
on Homelessness among Veterans, Tampa, FL.;
Department of Psychiatry, University of Texas
Southwestern Medical Center, Dallas, TX.
Jack Tsai, PhD,VA National Center on Homelessness
among Veterans, Tampa, FL.; School of Public Health,
University of Texas Health Science Center, Houston,
TX.
James L. Rudolph, MD, SM, Center of Innovation in Long
Term Services and Supports, Providence VA Medical
Center, Providence, RI; Department of Health Services,
Policy & Practice, Brown University School of Public
Health, Providence, RI.

F01.51

Vascular dementia with behavioral disturbance

F02.80

Dementia in other diseases classified elsewhere without behavioral disturbance

F02.81

Dementia in other diseases classified elsewhere with behavioral disturbance

F03.90

Unspecified dementia without behavioral disturbance

F03.91

Unspecified dementia with behavioral disturbance

Correspondence

F04
G13.8
F05

|
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Delirium due to known physiological condition

F06.1

Catatonic disorder due to known physiological condition

F06.8

Other specified mental disorders due to known physiological condition

G30.0

Alzheimer’s disease with early onset

G30.1

Alzheimer’s disease with late onset

G30.8

Other Alzheimer’s disease

G30.9

Alzheimer’s disease, unspecified

G31.1

Senile degeneration of brain, not elsewhere classified

G31.2

Degeneration of nervous system due to alcohol

G31.01

Pick’s disease

G31.09

Other frontotemporal dementia

G94

Other disorders of brain in diseases classified elsewhere

R41.81

Age-related cognitive decline

R54

Age-related physical debility

331.0

Alzheimer’s disease

331.11

Pick’s disease

331.19

Other frontotemporal dementia

331.2

Senile degeneration of brain

331.7

Cerebral degeneration in diseases classified elsewhere

290.0

Senile dementia, uncomplicated

290.10

Presenile dementia

290.11

Presenile dementia with delirium

290.12

Presenile dementia with delusional features

290.13

Presenile dementia with depressive features

290.20

Senile dementia with delusional features

290.21

Senile dementia with depressive features

290.3

Senile dementia with delirium

290.40

Vascular dementia, uncomplicated

290.41

Vascular dementia, with delirium

290.42

Vascular dementia, with delusions

290.43

Vascular dementia, with depressed mood

290.0

Senile dementia, uncomplicated

294.10

Dementia in conditions classified elsewhere without behavioral disturbance

294.11

Dementia in conditions classified elsewhere with behavioral disturbance

294.20

Dementia, unspecified, without behavioral disturbance

294.21

Dementia, unspecified, with behavioral disturbance

294.8

Other persistent mental disorders due to conditions classified elsewhere

797

ARCHIVES

Systemic atrophy primarily affecting central nervous system in other diseases
classified elsewhere

ICD-9
Code

Eric Jutkowitz, PhD
Providence VA Medical Center
830 Chalkstone Ave.
Providence RI 02908
401-273-7100
Fax 401-863-3489
Eric_Jutkowitz@Brown.edu
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An Exploratory Framework to Interpret County-Level Indicators
of Food Insecurity
EMMA L. TUCHER, BA; JAMES L. RUDOLPH, MD, SM; ALICIA J. COHEN, MD, MSc

A BST RA C T

In 2017, 12.5% of the population was estimated to be food
insecure (FI) with wide regional variation. County-level
FI is closely associated with, but likely more complex,
than the county-level poverty rates. Therefore, we sought
to identify a more nuanced framework for understanding factors contributing to FI. In an exploratory design,
we studied 32 counties stratified by high and low FI and
poverty, which were defined in terms of the national averages. Once stratified, counties were analyzed across 14
metrics within four summary domains: food access, food
affordability, overall health environment, and county innovation. Having a stronger health environment was correlated with lower FI; correlations between the remaining
three summary domains and FI were not significant. This
was an initial effort to conceptualize potential markers
of FI into a coherent framework using publicly available
population-level health metrics. Future research could
expand the sample and add additional metrics.
K E YWORD S: food insecurity, framework, social

determinants of health

INTRO D U C T I O N
In 2017, an estimated 12.5% of United States households
were food insecure.1 Food insecurity (FI) is defined as a “lack
of consistent access to enough food for an active, healthy
life.”2 FI contributes to the selection of poorer quality foods,
delaying necessary medical care and medications, increased
emergency department use, and increased hospitalizations.3,4
In the US, there are wide county-level variations in FI, ranging from a high of 36% in Jefferson County, MS, to only
2.9% in Steele County, ND.5 FI disproportionately impacts
specific areas of the country including the South, rural areas,
and low-income areas.5
The Supplemental Nutrition Assistance Program (SNAP)
is the nation’s largest federal food assistance program.6 However, while SNAP has been shown to significantly reduce FI,
beneficiaries can remain food insecure even while enrolled
in SNAP.6 Beyond federal food assistance programs like
SNAP, WIC, funding through the Older Americans Act, and
the School Meal Program, there are many local, regional,
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state, and national organizations working to combat FI.
This ranges from national anti-hunger organizations such as
Feeding America,5 to local food pantries and soup kitchens,
to innovative non-profits like Health Leads which works
with health systems to connect at-risk patients to social
services including food,7 to progressive health systems such
as Cincinnati Children’s8 and Boston Medical Center that
have developed in-hospital food pantries and food prescription programs.9 There are also a number of novel insurernon-profit initiatives.10,11
While there are many innovative efforts across the country aiming to reduce FI, the scope, degree, and reach of these
programs varies widely. Given the complex nature of FI and
the variation in the availability of resources, health systems, policy makers, non-profits, and other entities need
to understand qualities contributing to a county’s ability
to address FI in order to prioritize the development and
piloting of interventions and community partnerships for
at-risk populations. To better understand the characteristics
that may contribute to counties’ ability to address FI, we
first examined the correlation between county FI rates and
county poverty rates. Recognizing that there are many other
factors also impacting food availability and access, we developed a set of 14 metrics across four domains we hypothesized would be associated with FI rates. We then examined
how these characteristics varied across 32 counties within
the four summary domains: counties with low FI rates and
low poverty rates, low FI and high poverty, high FI and low
poverty, and high FI and high poverty.

METHOD S

Food Insecurity Framework
Counties with low FI were defined as those with FI rates
below the 2017 national average of 12.5%;5 high FI was
defined as being above the national average. Low poverty
counties were defined as those with poverty rates below
the national average of 12.3%; high poverty counties were
above the national average.12 County-level food insecurity
data were obtained from Feeding America’s Map the Meal
Gap,5 and county-level poverty data were obtained from
the U.S. Census Bureau’s Small Area Income and Poverty
Estimates.12 We then sampled 32 counties nationally from
urban and rural geographies stratified across four summary
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domains: counties with low FI rates and low poverty rates,
counties with low FI and high poverty, counties with high
rates of FI and low poverty, and counties with high FI and
high poverty.
A member of the research team (ET) conducted exploratory key informant interviews with a resource coordinator
from a large food bank, peer navigators from a community
non-profit that helps connect food insecure individuals with
local resources, and a physician at a major academic medical center that has led several initiatives to address patient
food insecurity. Informed by relevant literature and findings
from these exploratory interviews, we then developed a
framework to further contextualize county-level indicators
of FI using 14 metrics across four domains: access to food,
affordability of food, overall health environment, and local
innovation/leadership (Figure 1).
Figure 1. Food Insecurity (FI) Framework

Measures and Data Sources
Access Domain
The access domain was comprised of the following
county-level measures:
• Number of full-service supermarkets
• Number of SNAP retailers
• Number of residents with “low food access,” defined as
the prevalence of limited supermarket access per 1,000
residents in a county
Data for these measures were obtained from the Robert
Wood Johnson Foundation’s (RWJF’s) Healthy Food Access
Portal.13,14 Raw county-level numbers for each measure
were divided by county population to create a rate per 1,000
inhabitants to facilitate comparison across counties. Measures were binary, with values above the county mean for
each measure coded as “1” and values below the mean coded
as “0.” Scoring for these and all subsequent measures are detailed in Appendix Table 1.
Affordability Domain
The affordability domain was comprised of the following measures:
• Ease of applying for SNAP
• SNAP eligibility qualifications
• Percent of SNAP eligible population
enrolled
• Average cost per meal

Notes:
* Broad-based Categorical Eligibility (BBCE) is defined as when states opt to enable individuals and
households to become categorically eligible for SNAP if they qualify for other non-cash Temporary
Assistance for Needy Families or state Maintenance-of-Effort programs (e.g., earned income tax
credits, subsidized employment, Head Start, etc.).17 Counties received 1 point if they are within a
state that has adopted any form of BBCE and 0 if they adopted none.
** Receipt of FINI grants (2015-2018): established in the 2014 Farm Bill and administered by the
USDA’s Food and Nutrition Service and National Institute of Food and Agriculture; it is designed
to incentivize the purchase of fruits and vegetables by SNAP clients; awards are given to farmers
markets, supermarkets, convenience stores, and retail food stores; awards are either pilot programs
(1 year, up to $100,000), multi-year community-based projects (up to $500,000), and multi-year
large-scale projects ($500,000 or greater)21
*** CDFI loans and investment per capita (2013-2016): Investments to programs that is designed
to finance food retailers that opt to locate in an area that otherwise lacks healthy food access13
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Each of these measures was assessed
at the state-level with the exception of
average cost per meal, which was available at the county-level.
Ease of applying for SNAP was a composite variable defined by whether a
state 1) allowed online applications and
2) allowed joint application and processing of Medicaid and SNAP applications.
Data were sourced from the USDA’s
Food and Nutrition Service 2017 SNAP
State Options report.15
A state’s SNAP eligibility qualifications was a composite measure defined
as 1) whether a state had adopted some
form of Broad-Based Categorical Eligibility (BBCE) and 2) the SNAP eligibility threshold for gross income as
a percent of the federal poverty level
(FPL, baseline federal criteria is gross
income <130% of the FPL).5 Data were
obtained from the USDA State Options
Report and the Economic Research Service’s SNAP policy database.15,16 BBCE
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enables individuals and households to become categorically
eligible for SNAP if they qualify for other cash assistance
programs such as Temporary Assistance for Needy Families
(TANF) or state Maintenance-of-Effort programs (e.g., earned
income tax credits, subsidized employment, Head Start,
etc.).17 84% percent of the counties were in states that had
adopted some form of BBCE.17 Increases of the gross income
limit for SNAP eligibility beyond 130% of the FPL reflect
the additional leniency adopted by states enabled by BBCE.17
The percent of a states’ eligible beneficiaries enrolled
in SNAP was determined using a Mathematica report on
enrollment trends among eligible beneficiaries in 2015.18
We focused on SNAP rather than other federal food assistance programs that target FI (i.e., The Special Supplemental
Nutrition Program for Women, Infants, and Children [WIC],
school-sponsored lunch programs, etc.) as SNAP has been
shown to substantially reduce FI and provides a metric for all
US households rather than only households with children.6
County-level cost per meal was determined using data
from Feeding America’s Map the Meal Gap, which is calculated using the average dollar amount spent on food per
week by food-secure individuals divided by 21 meals and
weighted for the national average cost per meal and local
cost-of-food indices.5
Health Environment Domain
The health environment domain included the following
measures:
• County-level obesity rate (2017)
• County-level diabetes prevalence (2017)
• State Medicaid expansion status (2018)
• County-level public transportation access per capita (2015)
• County-level percent of population that eats 0-2 fruit/
veg. per day (2013)
Each of the variables was assessed at the county-level
except for Medicaid expansion status as of 2018, which was
assessed at the state level. We reviewed RWJF’s Healthy Food
Access portal reports contain data on fruit/vegetables consumption as well as their 2017 “County Health Rankings”
detailing the county-level diabetes and adult obesity prevalence.13,14 To classify the access to public transportation, we
reviewed the 2015 Unlinked Passenger Trips Per Capita data
published by the American Public Transportation Association to assess the number of unlinked passenger trips, which
we then divided by the total population.19
The Kaiser Family Foundation provides data on the Medicaid expansion status as of 2018.20
Local Innovation and Leadership Domain
The local innovation and leadership domain was comprised
of the following measures:
• Receipt of FINI grants (2015–2018) – pilot programs,
multi-year community-based, multi-year large-scale
• CDFI loans/investments per capita (2013–2018)
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Receipt of USDA Food Insecurity Nutrition Incentive
(FINI) grants between 2015-2018 was assessed at the state
level while Community Development Finance Institution
(CDFI) loans/investments per capita between 2013 and 2018
were assessed at the county level. FINI grants were chosen as
an indicator of the presence of SNAP incentive programs as
they are awarded for projects aimed at increasing and incentivizing the purchase of fruits and vegetables by SNAP beneficiaries.21 CDFI loans and investment per capita (2013-2016)
were selected as they were viewed as investments designed
to finance food retailers that opt to locate in an area that
otherwise lacks healthy food access.13 They were detailed in
the RWJF Healthy Food Access portal reports.13
Statistical Analyses
Descriptive data for each of the 32 counties in the framework were compiled for each of the 14 metrics. Counties
were then given a summary score across each of the four
domains, which are summarized in Table 1. The summary
score indicates the county’s performance within the four
domains. Scoring criteria are detailed in Appendix Table 1.
County-level outcomes for each of the 14 metrics are available in Appendix Table 2.
To assess the relationship between each category and the
county-level food insecurity rates, we analyzed the correlation coefficients with a threshold for statistical significance
defined as p<0.05. Analyses were conducted using R version
4.0. This project used publicly available county data and met
criteria for research exemption 4 under the Revised Common
Rule of 2018.

RESU LTS

Sample Characteristics
Among the 32 counties studied, rates of food insecurity
ranged from a low of 5.4% to a high of 36.3% (mean 14.4%).
Poverty rates ranged from 5.0% to 39.9% (mean 16.0%).
Counties represented 26 states from throughout the country with less representation (2/32) from the East Coast. Full
sample characteristics are listed in Appendix Table 2.

Relationship between FI and the 4 Domains of Food
Access, Food Affordability, Health Environment, and
Local Innovation
We found a statistically significant, positive correlation
between FI rates and poverty rates across the 32 counties
(r=0.78, p<.001) (Appendix Figure 1). We scored each county,
and determined there was no single criteria sufficient (in isolation) to conclude whether a county had a high or low FI
rate (Table 2). Figure 2 highlights the association between
the four summary domains for FI and the county-level FI
rates. Overall, Figure 2 supports the conclusions from Table 2
that there is no sufficient indicator to explain the variation
in FI rates across poverty categories. However, we see that
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Table 1. Summary of County-Level Food Insecurity across Four Domains
Food insecurity summary domains
Access

Affordability

Local
Health
Innovation &
Environment
Leadership

max score 3 max score 6 max score 5 max score 2

High
resources
and low
food
insecurity

High
resources
and high
food
insecurity

Low
resources
and low
food
insecurity

Low
resources
and high
food
insecurity

RIMJ

Adams, CO

1

2

5

2

Carlton, MN

2

5

4

2

Carroll, MD

1

6

4

2

Monmouth, NJ

1

5

5

1

Rio Blanco, CO

3

3

5

2

Aurora, SD

2

1

4

2

Eureka, NV

0

4

4

0

San Diego, CA

1

5

5

2

Washington, UT

0

3

5

2

Ray, MO

1

3

3

0

Okaloosa, FL

0

6

2

2

Brazoria, TX

1

4

1

2

Camas, ID

0

3

4

1

Dewey, OK

2

4

1

1

Keweenaw, MI

1

6

2

2

Tuolumne, CA

1

5

3

2

Northumberland, VA

3

3

4

2

Adams, WI

0

5

1

1

Blackford, IN

3

4

3

0

Rabun, GA

3

3

1

2

Liberty, MT

1

4

5

1

Caledonia, VT

3

5

5

2

Traverse, MN

2

4

3

2

Polk, OR

0

5

2

2

Jefferson, MS

3

3

0

1

Greene, AL

2

4

1

1

Edgecombe, NC

2

5

1

2

Lake, TN

2

2

1

0

Houston, TX

2

4

2

1

Vanderburgh, IN

2

4

2

1

Somerset, MD

0

5

1

2

Apache, AZ

0

4

2

2
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the health environment was negatively
associated with food insecurity.
Access: For access, there was a non-significant, slightly positive association between
higher Food Access scores (i.e. better access
to full-service super markets and SNAP
retailers, and a lower population with low
food access) and higher FI rates (r = 0.16, p =
0.37) (Figure 2, panel A).
Affordability: We did not find a significant
relationship between our summary affordability domain (defined by SNAP eligibility,
application qualifications, and enrollment
rates and the cost per meal in the county)
and FI rates (r = -0.07, p = 0.72) (Figure 2,
panel B). While counties with low FI rates
and low poverty tended to have the highest affordability scores, there were counties
with low poverty and high FI rates and high
poverty and low FI rates that also scored
highly in the affordability domain.
Health: There was a statistically significant negative correlation between a higher
Health Environment score and a higher
FI rate (r= -0.6, p<.001; Figure 2, panel C).
Counties that scored higher in the Health
Environment criteria (i.e., had a lower prevalence of adult obesity and diabetes, a lower
percentage of the population eating only
0–2 servings of fruits and vegetables per day,
more use of public transportation (which we
viewed as a proxy of better access), and were
in Medicaid Expansion states had lower FI
rates. This inverse relationship is exemplified by Jefferson County, MS, which had a FI
rate of 36% and a corresponding 0 points in
the Health Environment category.
Innovation: There was a non-significant
negative correlation between our summary
Local Innovation and Leadership domain
and FI rates (r = -0.15, p = 0.43). Counties
with low FI and low poverty were highly
prevalent among those with the highest Innovation scores. (Figure 2, panel D).
Whereas counties high FI and high poverty
rates were less likely to have received FINI
or CDFI grant funding, which could spur
innovative interventions to reduce FI.
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Figure 2. Outcome of County-Level Food Insecurity Analyses across 32 Counties, Four Domains,
and 14 Metrics
Source: County-level FI rate analyzed from Feeding America’s 2017 Map the Meal Gap data5

out of 3,141 counties nationally, which
may limit the external validity.22
Although in this exploratory study several of our summary domains were not
significantly associated with FI, it is
possible results would vary with a larger
national sample. Fifth, our findings are
observational and reflect associations,
not causation. Finally, none of the criteria directly measure the degree or number of agencies seeking to address FI in
each county. Future research could build
on these findings to further understand
the key determinants of county-level FI
to help address the wide disparities we
see in FI rates across the country.5
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Association of Home-Based Primary Care Enrollment
with Social Determinants of Health for Older Veterans
ANNA-RAE MONTANO, PhD, RN, MEDSURG-BC, OCN; AUGUSTUS GE, MA; CHRISTOPHER W. HALLADAY, ScM;
SAMUEL T. EDWARDS, MD, MPH; JAMES L. RUDOLPH, MD, SM; PORTIA Y. CORNELL, PhD

A BST RA C T
B A CKGROUND : Home-based Primary Care (HBPC) pro-

vides comprehensive primary care to Veterans who may
be at risk of adverse health outcomes due to their social
determinants of health. Area Deprivation Index (ADI) can
be used as a surrogate measure of a Veteran’s social needs.
OB J ECTIVE: To estimate the effect of neighborhood dis-

advantage, as measured by ADI, on HBPC enrollment for
a sample of Veterans.
M E THOD S: We estimated a linear multivariate model in

which the exposure was ADI and the outcome was enrollment in HBPC. Controls included clinical and demographic characteristics.
RE SULTS: In a final sample of 12,005,453 observations

(total Veteran months) on 353,485 individual Veterans,
18.4% lived in high-deprivation neighborhoods (ADI
greater than 80). Mean monthly probability of new HBPC
enrollment was 0.0061. Controlling for clinical characteristics, housing instability, and distance from the medical
center, Veterans residing in high-deprivation neighborhoods were 1.4% to 14.8% less likely to enroll in HBPC,
though the association was not statistically significant.
C ONCLUSIONS: More research is needed to determine

the relationship between Veterans’ social needs and
HBPC enrollment.
K E YWORD S: Veterans, social determinants of health,

Home-Based Primary Care

BA C K GRO U N D
Socioeconomic disparities continue to exist within health
systems and it is imperative to investigate and dismantle
these disparities. Wong and colleagues assert that eliminating disparities will require an examination of social
determinants of health (SDH).1 One critical SDH is the
neighborhoods in which people live. Neighborhoods with
lower socioeconomic status typically have more factors that
negatively affect health such as fewer healthy food options,
fewer recreational spaces, more crime, and subpar housing.2-3
One measure of neighborhood socioeconomic disadvantage
is the Area Deprivation Index (ADI). Previous research has
demonstrated that patients residing in more disadvantaged
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neighborhoods have significantly higher 30-day hospital
readmission risks than those residing in less disadvantaged
neighborhoods.4-5 While ADI has been used to predict readmission risk, little is known about the association between
ADI and enrollment in other comprehensive primary care
services.
The Department of Veterans Affairs (VA) Home Based
Primary Care (HBPC) program was established in 1972 to
provide in-home interdisciplinary care to chronically ill or
disabled Veterans with complex social, behavioral, or medical needs.6 The primary goal of the HBPC program is to
promote maximum functioning and independence of the
Veteran in their home to maintain quality of life and reduce
institutionalization, hospitalization, and emergency room
visits.7-8 Veterans are referred by their primary care physician
or upon hospital discharge and are subsequently evaluated
for admission by HBPC staff using a standardized screening
tool.9 HBPC becomes the primary care provider and this role
is fulfilled by the HBPC medical director alone or in collaboration with a nurse practitioner or physician assistant. The
frequency of home visits depends on the composition and
structure of the team, which is ultimately determined by
the needs of the Veteran.8 The interdisciplinary care team
assesses the enrollees, develops a plan of care, provides all
necessary primary care services, and refers enrollees to other
services as needed. The HBPC interdisciplinary teams are
comprised of the physician, nurse practitioners (NPs) or
physician assistants (PAs), nurses, social workers, rehabilitation therapists, psychologists, dieticians, pharmacists, and
administrative personnel.10
Veterans enrolled in HBPC are predominantly male, over
the age of 75, with more than eight chronic conditions.8
The number of Veterans aged 85 and older tripled between
2000 and 2012, and the HBPC census increased from 7,300
to 30,000.11 Edwards and colleagues found that the further a
Veteran lived from a HBPC site, the less likely that they were
to be enrolled in HBPC and that those Veterans enrolled in
HBPC had the highest quartile of medical complexity with
significantly lower odds of ambulatory care-sensitive condition hospitalizations.7 Thus far, the impact of a Veteran’s
neighborhood socioeconomic status on HBPC enrollment
has not been examined.
As a first step to investigating socioeconomic disparities
in HBPC enrollment, we assessed associations between
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neighborhood disadvantage and HBPC enrollment for a
sample of older Veterans. Thus, we aimed to address the
question: What is the effect of neighborhood socioeconomic
status, as measured by ADI, on enrollment in the VA’s HBPC
program? The authors hypothesize that Veterans in neighborhoods with lower socioeconomic status, or high-deprivation, are less likely to enroll in HBPC than Veterans in
higher SES, or low-deprivation, neighborhoods at the same
VA Medical Center (VAMC). (Figures 1 A, B)

.005

HBPC Enrollment
.006
.007

.008

Figure 1. Association of Veteran Neighborhood National ADI on
Probability of Enrollment in the VA’s Home-Based Primary Care Program.
Panel A. Unadjusted regression

METHOD S

Sample
Data were obtained from the VA’s Corporate Data Warehouse. The study sample began with Veterans age 65 and
older who received primary care at one of 156 sites (VA medical centers or outpatient clinics) that participated in a Social
Work PACT Staffing Program12 and had an active HBPC program in the period from October 1, 2016 to September 30,
2019. Veterans who had primary care visits at more than one
site were assigned to the site where they had the most primary care visits in that year. Observations were at the Veteran-month level. Clinical characteristics were identified
within 12 months of an index date, either the fifteenth of a
calendar month or the day of their first primary care visit in
that month. In order to identify new enrollment, Veterans
were excluded from the sample if they had any HBPC visits in the 12 months prior to the study start date. We also
excluded Veterans who died within the month of their index
date or if they resided in a nursing home for greater than
90 days within the previous 120 days of their index month.
Veterans with prolonged nursing home stays were excluded
from the sample as these Veterans were likely still residing
in nursing homes and not eligible for enrollment in HBPC.
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Panel B. Covariate-adjusted regression

Exposure

.0055

HBPC Enrollment
.006
.0065

.007

We operationalized neighborhood deprivation using the area
deprivation index (ADI), a composite measure of census
variables related to health outcomes reported as a percentile
rank among census blocks.16 We used the national ADI measure. We defined exposure as living in a “high deprivation”
neighborhood in three ways: the 50th, 80th, and 95th percentile or higher, compared to the lower percentiles. In order
to assign ADI to the census tract in which a Veteran lived,
we took the average ADI of the census blocks within a tract
and matched it to the federal information processing system
(FIPS) code associated with a Veteran’s home address in file
in the VA record.
20

40

60
ADI National Rank

80

100

Notes: These graphs are visual representations of a multivariate regression, with
12,005,453 Veteran months, of the change in probability of enrolling in homebased primary care (HBPC) at different values of a Veteran’s neighborhood area
deprivation index (ADI). Panel A represents the linear regression of HBPC enrollment
on neighborhood ADI without adjustments, while Panel B represents the regression
of controlling for Veteran demographic and clinical characteristics (see Table 1). To
create Panel B, we regressed ADI and HBPC on the set of control variables, and
generated residuals from these regressions. We then grouped these residuals into
20 equal-sized bins, computed the mean of ADI and HBPC enrollment in each bin,
and created a scatter plot of these 20 data points. Panel A shows the average HBPC
enrollment for a given level of ADI; and Panel B shows HBPC enrolment for a given
level of ADI, holding the controls constant.
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We measured one main outcome: Veteran enrollment in
HBPC. We measured this outcome over a thirty-day period
from the index date.
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Covariates
Demographic characteristics were included from each Veteran’s enrollment file, and included sex, race, age, number
of hospitalizations in the prior year, Rural-Urban Commuting Area code of the Veteran’s home residence, driving distance from closest VAMC and VA enrollment priority group
for a service-connected disability. We operationalized age in
5-year bins in the OLS model. Based on diagnoses recorded in
the electronic health record within twelve months before the
index date, we included indicators for congestive heart failure,
hypertension, complicated hypertension, lymphoma, fluid
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Table 1.* Demographic and Clinical Characteristics and HBPC Enrollment, Stratified by Neighborhood Disadvantage Levels
ADI Grouping of the Patient’s Neighborhood of Residence
Overall
(n= 12,005,453)

Least Disadvantaged
(National ADI Rank <80)
(n=9,799,012)

Most Disadvantaged
(National ADI Rank >80)
(n=2,206,411)

74.90 (7.43)

74.89 (7.36)

74.24 (7.21)

12,467,336 (97.87%)

9,600,937 (97.98%)

2,158,217 (97.81%)

White

10,871,366 (85.34%)

8,502,797 (86.77%)

1,781,779 (80.75%)

Black

517,115 (4.06%)

267,464 (2.73%)

229,242 (10.39%)

Unknown Race

930,894 (7.31%)

710,480 (7.25%)

146,569 (6.64%)

Native Hawaiian or Other Pacific Islander

151,201 (1.19%)

107,562 (1.10%)

11,282 (0.51%)

Asian

161,096 (1.26%)

145,285 (1.48%)

982 (0.04%)

American Indian or Alaska Native

106,808 (0.84%)

65,424 (0.67%)

36,587 (1.66%)

Characteristics
Age
Sex
Male
Race

Comorbidity
Congestive Heart Failure

647,423 (5.08%)

465,562 (4.75%)

136,609 (6.19%)

Hypertension

7,136,665 (56.02%)

5,529,485 (56.43%)

1,372,805 (62.22%)

Anemia

1,029,546 (8.08%)

741,381 (7.57%)

232,300 (10.53%)

Renal Failure

1,086,400 (8.53%)

806,099 (8.23%)

220,754 (10.00%)

Stroke
Hypothyroidism
Peripheral Vascular Disease
Depression

637,665 (5.01%)

476,838 (4.87%)

129,771 (5.88%)

1,094,583 (8.59%)

844,941 (8.62%)

208,261 (9.44%)

894,137 (7.02%)

675,948 (6.90%)

178,096 (8.07%)

1,273,940 (10.00%)

969,447 (9.89%)

261,607 (11.86%)

Post-traumatic Stress Disorder

1,096,126 (8.60%)

848,081 (8.65%)

220,347 (9.99%)

Psychiatric Diagnosis

2,395,800 (18.81%)

1,845,650 (18.84%)

472,717 (21.42%)

Obesity

1,462,809 (11.48%)

1,155,659 (11.79%)

270,074 (12.24%)

Diabetes Mellitus

3,082,909 (24.20%)

2,347,855 (23.96%)

626,386 (28.39%)

Pulmonary Disease

2,017,033 (15.83%)

1,497,169 (15.28%)

427,124 (19.36%)

Dementia

396,950 (3.12%)

295,446 (3.02%)

67,269 (3.05%)

Alzheimer’s Disease and Related Dementias

402,359 (3.16%)

300,976 (3.07%)

66,753 (3.03%)

Substance Use Disorder

507,064 (3.98%)

377,573 (3.85%)

112,553 (5.10%)

Alcohol Use

411,606 (3.23%)

310,421 (3.17%)

86,735 (3.93%)

Current Smoker

1,587,615 (12.46%)

1,155,699 (11.79%)

373,591 (16.93%)

Former Smoker

2,914,525 (22.88%)

2,274,671 (23.21%)

518,146 (23.48%)

Homeless

55,885 (0.44%)

37,866 (0.39%)

15,751 (0.71%)

Unstably Housed

191,601 (1.50%)

133,157 (1.36%)

45,337 (2.05%)

3,136,027 (25.28%)

2,448,800 (24.99%)

586,934 (26.60%)

Urban

4,229,849 (33.21%)

3,356,760 (34.26%)

641,253 (29.06%)

Rural

7,195,575 (56.49%)

5,463,717 (55.76%)

1,322,058 (59.92%)

Highly Rural

1,262,530 (9.91%)

978,535 (9.99%)

243,130 (11.02%)

78,151 (0.61%)

55,978 (0.57%)

16,391 (0.74%)

VA Priority group
Group 1: Service-Connected Disability ( >50% disabling)
Veteran Residence Rural-Urban Commuting Area

HBPC Enrollment
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and electrolyte imbalances, obesity, coagulopathy, stroke,
traumatic brain injury, psychoses, valvular disease, renal failure, peripheral vascular disease, depression, post-traumatic
stress disorder, paralysis, other neurological conditions,
hypothyroidism, liver disease, peptic ulcer disease, pulmonary hypertension, human immunodeficiency virus, diabetes, complicated diabetes, substance use disorder, psychiatric
diagnosis, metastatic cancer, solitary tumor, rheumatoid
arthritis, weight loss, blood loss anemia, and anemia. (Table 1)

Analysis
To estimate the effect of neighborhood disadvantage on
HBPC enrollment, we estimated the following linear
probability model:
HBPC ijkt = β 0 + β 1 HighDep j + X ijt γ + Y t + λ k + ϵ ijt

As part of quality-improvement activities, this work
was determined exempt from review by the Providence VA
Medical Center institutional review board.

RESU LTS
In our final analytic sample, we had 12,005,453 observations on 353,485 individual Veterans, 18.4% of whom
have addresses in high-deprivation (ADI greater than 80)
neighborhoods. Veterans had slightly higher prevalence of
chronic conditions in high-deprivation neighborhoods than
in low-deprivation neighborhoods, such as hypertension
(62.2% vs. 56.4%), diabetes (28.3% vs. 23.9%) psychiatric
diagnosis (21.4% vs. 18.8%), and substance use disorders
(5.1% vs. 3.8%). Veterans in high-deprivation neighborhoods
were also more likely to be unstably housed (2.0% vs. 1.3%)
and homeless (0.7% vs. 0.3%). The unadjusted rate of enrollment in the high-deprivation neighborhoods was 0.74% per
month and in low-deprivation neighborhoods was 0.57% per
month, and 0.61% overall.
Table 2 shows our adjusted estimates for the effect of
selected Veteran characteristics on probability of HBPC
enrollment, per month. Each estimated coefficient can be
interpreted as the difference in probability of a Veteran
enrolling in the program per month, compared to the reference group, adjusting for demographic and clinical characteristics. In high-deprivation neighborhoods where ADI is
greater than 80, Veterans had a 0.00008 lower likelihood of
enrolling in HBPC in a month (a 1.4% difference from the
overall mean of .0061) than those in neighborhoods with ADI
less than 80 (95% confidence interval: [–0.00059, 0.00043]).

In this model, i indexes the individual Veteran, j is the
census tract, k is the site where the Veteran gets their primary care, and t is month. HBPCijkt is a binary variable
that is 1 if a Veteran enrolls in HBPC visits in month t,
and 0 otherwise, and HighDep is an indicator for national
ADI rank >=80. We also estimated specifications with high
deprivation as ADI>50 and ADI>95. The main coefficient
of interest, β1, represents the difference in probability in a
given month that a Veteran from a high-deprivation neighborhood will enroll in HBPC, compared to Veterans in lower-deprivation neighborhoods. Xijt is a vector of Veterans’
demographic and clinical characteristics, λ k are fixed effects
for the VA medical center to control for differences between
hospital systems in their HBPC programs, and Y t are year
fixed effects. To account for serial correlation of a Veteran’s
outcomes, we estimated robust standard errors clustered at
the Veteran level.
Table 2. Association of SDH with HBPC Enrollment By ADI Ranking of the Veteran’s
Datasets were assembled using SQL and
Neighborhood of Residence (n=12,005,453)
R. Regression models were estimated and
binscatter plots were generated using Stata
High-deprivation definition
version 15. The binscatter plots serve as
ADI>50
ADI>80
ADI>95
visual representations of the multivariate
High-deprivation
–0.00039*
–0.00008
–0.00096
regression of the change in probability of
neighborhood
(–0.00081, 0.00002)
(–0.00059–0.00043)
(–.00223–0.00031)
enrolling in HBPC at different values of
–.0296***
–.02958***
–.02957***
a Veteran’s neighborhood ADI. We used
Homeless
(–.0327, –.0265)
(–.03267, –.02649)
(–.03266, –.02647)
one panel (Panel A) to represent the linear
.04433***
.04349***
.04350***
regression of HBPC enrollment on neighUnstably housed
(.04046, 48.20)
(.03962, .04736)
(.03963, .04737)
borhood ADI without adjustments, and
Driving distance
–0.00002***
–0.00002***
–0.00002***
a second panel (Panel B) to represent the
to nearest VAMC
(–0.00003, –0.01)
(–0.00003, –0.00001)
(–0.03, –0.00001)
regression of controlling for Veteran demographic and clinical characteristics. To cre*** p<0.01, ** p<0.05, * p<0.1
Notes: Each column represents a linear multivariate model of the probability of enrolling in HBPC with differate Panel B, we regressed ADI and HBPC
ent specifications for high-deprivation neighborhoods. Model covariates not shown included: age, sex, race,
on the set of control variables, and generVeteran residence Rural-Urban Commuting Area, service connection, hospitalizations, congestive heart failated residuals from these regressions. We
ure, hypertension, lymphoma, fluid and electrolyte imbalances, obesity, coagulopathy, stroke, traumatic
then grouped these residuals into 20 equalbrain injury, psychoses, complicated hypertension, valvular disease, renal failure, peripheral vascular disease,
depression, post-traumatic stress disorder, paralysis, pulmonary hypertension, other neurological conditions,
sized bins, computed the mean of ADI and
hypothyroidism, liver disease, peptic ulcer disease, human immunodeficiency virus, diabetes, complicatHBPC enrollment in each bin, and created
ed diabetes, substance use disorder, psychiatric diagnosis, metastatic cancer, solitary tumor, rheumatoid
a scatter plot of these 20 data points.
arthritis, weight loss, blood loss anemia, and anemia. HBPC = Home-Based Primary Care. SDH = Social
Determinants of Health. ADI = Area Deprivation Index. VAMC=Veterans Administration Medical Center.
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In high-deprivation neighborhoods where ADI is greater
than 95, Veterans had a 0.0009 lower likelihood of enrolling
in HBPC in a given month (a 14.8% difference from the overall mean) than those in neighborhoods with ADI less than
95 [–.00223, 0.00031]. In neighborhoods with ADI greater
than the median, Veterans had a .00039 lower likelihood of
HBPC enrollment (a 6.4% difference from the overall mean)
than below the median [–0.00081, 0.00002]. In Figure 1 we
show two plots that illustrate the relationship between
National ADI Rank and the likelihood of HBPC enrollment
for our sample of Veterans. In Panel A, the unadjusted association is positive, suggesting that as neighborhood deprivation increases, so does HBPC enrollment. However, when
we adjust for demographic and clinical characteristics in
Panel B, the correlation of ADI with HBPC enrollment is
weakly negative.
Distance and other social factors significantly affected
enrollment. For every additional mile a Veteran lived from
a VAMC, probability of HBPC enrollment decreased by
0.00002 (a 0.3% difference from the overall mean). Homeless
Veterans had .0296 lower likelihood of enrollment [–.03267,
–.02649] than Veterans with stable housing, a more than
fourfold difference from the overall mean; while Veterans
with unstable housing had .044 higher likelihood of enrolling [.03962, .04736] than Veterans with stable housing, more
than seven times the average rate of enrollment.

DISC U S S I O N
This analysis of the impact of ADI on HBPC enrollment
serves as an example of a novel utilization of ADI to examine the influence of SDH on HBPC enrollment. Clinicians
can evaluate Veterans’ social needs utilizing measures of
SDH, such as ADI, to broaden access to those Veterans most
in need of comprehensive primary care services. Although
our results were not statistically significant, we found a
slight decrease in enrollment associated with living in a
higher-deprivation neighborhood, suggesting that after controlling for clinical characteristics, neighborhood characteristics may present some obstacles to participation in the
HBPC program.
Unadjusted differences showed that the marginal probability of enrolling in HBPC increases with neighborhood
deprivation, which is consistent with the goals of the HBPC
program because Veterans in more deprived neighborhoods
also had more chronic conditions, hospital admissions, and
overall acuity than Veterans in less-deprived neighborhoods.
The engagement of HBPC with unstably housed Veterans
suggests consideration of the social fragility necessary to
manage their care. The logistic concerns of managing HBPC
programs likely limit enrollment of Veterans experiencing
homelessness, which is supported by this analysis. HBPC
teams do not generally enroll homeless Veterans, as they
do not have an address or physical residence at which to

RIMJ

ARCHIVES

|

MAY

ISSUE

WEBPAGE

|

RIMS

provide the care in the home. However, Veterans who are
unstably housed and residing in high-deprivation neighborhoods may have more complex medical needs and be most
in need of HBPC services. This is consistent with findings
from previous work that Veterans who are frail or have complex medical needs are likely to benefit more from HBPC,
but that more research is needed to determine who benefits
most from HBPC services.18 Our findings are also consistent
with previous reports that the farther a Veteran resides from
a HBPC site, the less likely they are to be enrolled.9
Two mechanisms drove our hypothesis regarding ADI and
HBPC enrollment. First, ADI served as a surrogate measure
of Veteran socioeconomic status and second, ADI served as
a surrogate of actual neighborhood effects such as environmental health, food deserts, housing safety, and perceived
safety of the HBPC team. It is important to note that area
level measures, such as ADI, are aggregate measures of
individual-level statuses of people living in that area. Consequently, not all Veterans living in high-deprivation neighborhoods have high social needs and conversely, there may
be Veterans living in low-deprivation neighborhoods that
have high social needs. Generally, our findings support the
hypothesis that a surrogate measure for SDH, such as ADI
combined with other social needs identified in the health
record, may be useful for health care planning and clinical practice in order to identify Veterans in need of social
support or to flag potential barriers of access to care.17
It is important to acknowledge that Veterans residing in
lower-deprivation neighborhoods or urban areas surrounding
VAMCs may have more access to HBPC, yet those Veterans
in highest need of comprehensive primary care management
may reside in higher-deprivation neighborhoods or highly
rural areas. Therefore, by serving Veterans residing closest
to HBPC sites, and potentially not serving highly rural Veterans, HBPC may not be not serving the Veterans with the
greatest need for in-home medical care.
Other barriers related to access to care for Veterans in
high-deprivation neighborhoods near urban centers may
include the ability of clinicians to obtain parking nearby
Veteran’s homes and traffic congestion in urban neighborhoods. These barriers are especially challenging to HBPC
clinicians who are caring for Veterans surrounding VAMCs
in major cities, where VAMCs are often located. VA employees are not reimbursed for, and therefore do not utilize,
public transportation when travelling to Veteran homes, so
traffic and lack of available and affordable parking present
barriers to care in high-deprivation or urban neighborhoods
surrounding VAMCs within cities.
Perceived safety for clinicians providing home-care services may also present a barrier to enrollment in HBPC.
While there is limited literature systematically measuring
home health care workers’ perceived safety of neighborhoods
where they provide care, reports of home health care workers
experiencing violence in dangerous or urban neighborhoods
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or feeling threatened by neighbors, family or weapons in the
home are prevalent.19-20 These threats may contribute to a
decreased likelihood of enrollment in HBPC of at-risk Veterans residing in high-deprivation or urban neighborhoods.
Telehealth HBPC services could mitigate some of these risks
to HBPC clinicians and improve access to HBPC services for
Veterans residing in these communities.
Our findings have potential implications for clinical practice, not only for the clinicians in the HBPC program but perhaps more so for the providers who may wish to refer their
patients in to the program. In the VA, primary care is organized into interprofessional teams called Patient Aligned
Care Teams (PACTs). Rarely would a Veteran independently
seek to enroll in HBPC; instead, a member of the Veteran’s
PACT often identifies a patient who is homebound and/or
has complex medical needs, and refers them to the program.
Therefore, issues that potentially affect access to HBPC are
particularly salient to any members of the PACT – such as
primary care physicians, nurse care managers, specialists, or
social workers – who are in a position to recognize a Veteran’s need for more comprehensive services. PACT social
workers play a pivotal role in assessing the SDH that present barriers to timely and appropriate care. Social workers
can serve as a bridge between the Veteran’s primary care
provider and the HBPC team. Because PACT social workers identify social needs and develop rapport with a Veteran,
they are well positioned for a warm hand-off to the HBPC
social worker if a Veteran chooses to enroll in HBPC. Thus,
a strong connection between the PACT social worker and
the HBPC interdisciplinary team can improve access to care.
Physicians, too, should be aware that their social workers
can play this pivotal role in reducing barriers to access for
Veterans with social needs.
The Covid-19 pandemic has also presented a unique
opportunity for HBPC programs to utilize and improve
home telehealth services for at-risk Veterans. Anecdotally,
HBPC clinicians have utilized telephone and video encounters to bridge the gap between Veteran care needs and the
risks of providing and receiving in-person care during the
Covid-19 pandemic. This presents a broader opportunity for
HBPC to establish sustainable and effective home telehealth
encounters for Veterans who live farther away from HBPC
programs or who may encounter barriers to HBPC as a result
of their neighborhood of residence. There remains room for
improvement with regards to Veteran access to these home
telehealth services due to the complexity of home telehealth
interventions, the lack of home telehealth adaptability and
usability, and adherence issues for Veterans.21 Shigekawa
and colleagues identified that video telehealth in HBPC may
be underutilized, as well.22 Veterans residing in highly rural
areas may experience a lack of access to traditional in-person HBPC because the long drive times from an HBPC site
to their homes make home visits burdensome for HBPC
staff. Home telehealth encounters in HBPC could serve to
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improve care for rural and highly rural at-risk Veterans or
those residing in high-deprivation neighborhoods. Utilizing
ADI as a measure of SDH is a novel approach to examining
access to HBPC for older Veterans.

LIMITATIONS
Limitations are important to note. First, we linked Veterans’
addresses to census tracts blocks and used the mean ADI
of the census blocks associated with that tract. By introducing (likely random) measurement error, this may have
attenuated our estimates toward zero. Second, although we
included an extensive list of diagnoses, there were many
aspects of their frailty and medical acuity that we did not
control for in our model. For instance, we did not have a
measure of functional status. If Veterans in high-ADI neighborhoods also have more need for HBPC in unmeasured
ways, that also would bias our estimates toward the null.
Third, in terms of external validity, although the VAMCs
that participate in the Social Work PACT Staffing Program
represent a broad, national sample, they may not be representative of the VA as a whole. In order to participate in the
program, VAMCs must serve some rural Veteran populations, and they may have higher PACT social work staffing
levels than non-participating sites.

C ONC LU SIONS
The VA HBPC program provides beneficial comprehensive,
primary care services to Veterans at risk of poor health outcomes. However, a Veteran’s SDH could prevent enrollment.
More research is needed to explore the relationship between
social needs and access to services such as HBPC.

References
1. Wong MS, Steers WN, Hoggatt KJ, Ziaeian B, Washington DL.
Relationship of neighborhood social determinants of health on
racial/ethnic mortality disparities in US veterans-Mediation and
moderating effects. Health Serv Res. 2020;55 Suppl 2:851-862.
2. Prentice JC. Neighborhood effects on primary care access in Los
Angeles. Soc Sci Med. 2006;62(5):1291–1303.
3. Gaskin DJ, Dinwiddie GY, Chan KS, McCleary RR. Residential segregation and the availability of primary care physicians.
Health Serv Res. 2012;47(6): 2353–2376.
4. Kind AJH, Jencks S, Brock J, et al. Neighborhood socioeconomic
disadvantage and 30-day rehospitalization: a retrospective cohort study. Ann Intern Med. 2014;161(11):765-774.
5. Hu J, Kind AJH, Nerenz D. Area Deprivation Index Predicts Readmission Risk at an Urban Teaching Hospital. Am J Med Qual.
2018;33(5):493-501.
6. Department of Veterans Affairs, Veterans Health Administration. Home Based Primary Care Program. Washington, DC;Jan
31 2007:25. VHA Handbook 1141.01.
7. Shay K, Hyduke B, Burris J: Strategic plan for geriatrics and extended care in the veterans health administration: background,
plan, and progress to date. J Am Geriatr Soc. 2013;61:632–638

MAY 2021

RHODE ISLAND MEDICAL JOURNAL

37

SOC IA L D ETERMINA NTS OF HE ALTH

8. Edes T, Kinosian B, Vuckovic NH, et al: Better access, quality,
and cost for clinically complex veterans with homebased primary care. J Am Geriatr Soc. 2014;62:1954–1961
9. Edwards ST, Saha S, Prentice JC, Pizer SD. Preventing Hospitalization with Veterans Affairs Home-Based Primary Care:
Which Individuals Benefit Most? J Am Geriatr Soc. 2017;65(8):
1676-1683.
10. Karuza J, Gillespie SM, Olsan T, Cai X, Dang S, Intrator O, Li
J, Gao S, Kinosian B, Edes T. National structural survey of Veterans Affairs home-based primary care programs. J Am Geriatr
Soc. 2017 Dec;65(12):2697-701
11. Beales JL, Edes TE. Veteran’s Affairs home based primary care.
Clin Geriatr Med. 2009;25:149–154.
12. Cornell PY, Halladay CW, Ader J, et al. Embedding Social Workers In Veterans Health Administration Primary Care Teams
Reduces Emergency Department Visits. Health Aff. 2020;39(4):
603-612.
13. Department of Veterans Affairs, Veterans Health Administration. Patient Aligned Care Team (PACT) handbook [Internet].
Washington (DC): VHA; [amended 2017 May 26; cited 2020
Mar 3]. (VHA Handbook 1101.10[1]). Available for download from:
https://www.va.gov/vhapublications/ViewPublication.asp?
pub_ID=2977 Google Scholar
14. In the VHA, all social workers are required to be licensed or
certified by a state to independently practice social work at the
master’s degree level. See Department of Veterans Affairs. Social
worker qualification standard [Internet]. Washington (DC): VA;
2019 Sep 10 [cited 2020 Mar 3]. (VA Handbook 5005/120, Part
II, Appendix G39). Available for download from: https://www.
va.gov/vapubs/viewPublication.asp?Pub_ID=1061&FType=2
Google Scholar
15. Department of Veterans Affairs, Veterans Health Administration. Integrated case management standards of practice [Internet]. Washington (DC): VHA; 2019 Sep 6 [cited 2020 Mar 3].
(VHA Directive 1110.04). Available for download from: https://
www.va.gov/vhapublications/ViewPublication.asp?pub_
ID=8489 Google Scholar
16. Kind AJH, Buckingham W. Making Neighborhood Disadvantage
Metrics Accessible: The Neighborhood Atlas. N Engl J Med.
2018;378:2456-2458. DOI: 10.1056/NEJMp1802313..
17. Knighton AJ, Savitz L, Belnap T, Stephenson B, VanDerslice J.
Introduction of an Area Deprivation Index Measuring Patient
Socioeconomic Status in an Integrated Health System: Implications for Population Health. EGEMS (Wash DC). 2016;4(3):1238.
18. Totten AM, White-Chu F, Wasson N, Morgan E, Kansagara D,
Davis-O’Reilly C, Goodlin S. Comparative Effectiveness Review Number 164: Home-Based Primary Care Interventions.
2016.
https://effectivehealthcare.ahrq.gov/sites/default/files/
pdf/home-based-care_research.pdf.
19. Gershon RRM, Pogorzelska M, Qureshi KA, et al. Home Health
Care Patients and Safety Hazards in the Home: Preliminary
Findings. In: Henriksen K, Battles JB, Keyes MA, Grady ML, eds.
Advances in Patient Safety: New Directions and Alternative
Approaches (Vol. 1: Assessment). Rockville (MD): Agency for
Healthcare Research and Quality; 2011.
20. Markkanen P, Galligan C, Quinn M. Safety Risks Among Home
Infusion Nurses and Other Home Health Care Providers. J Infus
Nurs. 2017;40(4):215-223.
21. Dang S, Olsan T, Karuza J, et al. Telehealth in Home-Based Primary Care: Factors and Challenges Associated With Integration
Into Veteran Care. J Am Geriatr Soc. 2019;67(9):1928-1933.
22. Shigekawa E, Fix M, Corbett G, Roby DH, Coffman J. The current state of telehealth: a rapid review. Health Aff. 2018;37:
1975-1982.

RIMJ

ARCHIVES

|

MAY

ISSUE

WEBPAGE

|

RIMS

Acknowledgments
We would like thank Angela Giles, DBH, LCSW, and the leadership of the PACT Social Work Staffing Program for their comments
and insights on this manuscript. This work was supported by the
Department of Veterans Affairs, Veterans Health Administration,
Office of Research and Development, Health Services Research
& Development (HSR&D), Center of Innovation for Long-Term
Services and Supports (CIN 13-419; C19-20-213); HSR&D Quality
Enhancement Research Initiative (PEC 18-012); the VA National
Social Work Program Office; the VA Office of Rural Health; the VA
Office of Connected Care.

Disclaimer
The views expressed in this article are those of the authors and do
not necessarily reflect the position or policy of the Department of
Veterans Affairs or the United States government.

Authors
Anna-Rae Montano, PhD, RN, MEDSURG-BC, OCN, Center of
Innovation for Long-term Services and Supports, Providence
Veterans Administration (VA) Medical Center, Providence, RI;
Department of Health Services, Policy, and Practice, Brown
University School of Public Health, Providence, RI.
Augustus Ge, MA, Center of Innovation for Long-term Services
and Supports, Providence Veterans Administration (VA)
Medical Center, Providence, RI.
Christopher W. Halladay, ScM, Center of Innovation for Long-term
Services and Supports, Providence Veterans Administration
(VA) Medical Center, Providence, RI.
Samuel T. Edwards, MD, MPH, Section of General Internal
Medicine, Veterans Affairs Portland Health Care System,
Portland, Oregon; Division of General Internal Medicine and
Geriatrics, Oregon Health and Science University, Portland,
Oregon.
James L. Rudolph, MD, SM, Center of Innovation for Long-term
Services and Supports, Providence Veterans Administration
(VA) Medical Center, Providence, RI; Department of Health
Services, Policy, and Practice, Brown University School of
Public Health, Providence, RI.
Portia Y. Cornell, PhD, Center of Innovation for Long-term
Services and Supports, Providence Veterans Administration
(VA) Medical Center, Providence, RI; Department of Health
Services, Policy, and Practice, Brown University School of
Public Health, Providence, RI.

Correspondence
Anna-Rae Montano, PhD, RN, MEDSURG-BC, OCN
Advanced Research Fellow
Providence VA Medical Center
830 Chalkstone Ave., Building 32
Providence, RI 02908
anna-rae_montano@brown.edu

MAY 2021

RHODE ISLAND MEDICAL JOURNAL

38

