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Background: Geospatial analyses illustrating where the Home
Improvements and Structural Alterations program (HISA) have
been prescribed suggest that home modification (HM) services
under US Department of Veterans Affairs (VA) is not prescribed
and used uniformly across the US.

Methods: The objective of this study was to identify county
characteristics associated with HISA use rates, such as county-
level measures of clinical care and quality of care, variables related
to physical environment, and sociodemographic characteristics.
Multiple regression analysis was used to predict county-level
utilization rate from county-level variables.

Results: County-level HISA use was highly skewed and ranged
from 0.09 to 59.7%, with a mean of 6.6% and median of 5%.
Percent uninsured adults and rate of preventable hospital stays
emerged as significant predictors of county-level HISA utilization

rate. Specifically, county percentage of uninsured adults was
negatively related to county-level HISA utilization rate (b = -8.99,
P =.005). The higher the proportion of uninsured adults the lower
the HISA utilization rate. The county rate of preventable hospital
stays was positively related to county-level HISA utilization
rate (b = .0004, P = .009). County-level predictors of housing
quality were not significantly associated with county-level HISA
utilization rate.

Conclusions: Our research fills a gap in the literature about the
impact of county-level variables and the geographic distribution
and use of HISA. More research is needed to understand and
account for geographical variation in HISA use. This work serves
as a first step at quantifying and predicting HISA utilization rate
at a broad level, with the goal of increasing access to HMs for
veterans with disabilities.
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his article is part of a series of arti-

cles on the Home Improvements

and Structural Alterations program
(HISA), a home modification (HM) pro-
gram within the Veterans Health Adminis-
tration (VHA). HISA is a benefit awarded
to veterans with disabilities (VWDs) and is
instrumental in affording physical accessi-
bility and structural alterations to veterans’
homes.! The overarching goals of this proj-
ect are to describe and understand HISA
use by VWDs. Previous work has shown
geographical variation in the number of
HISA prescriptions across counties in the
US (Figure 1).! The current work seeks to
describe and predict the county-level rates
of HISA use. Information about what pre-
dicts HISA utilization at the county level
is important because it enhances under-
standing of program utilization at a national
level. The long-term goal of the series is
to provide knowledge about HM services
within VHA to improve community-based
independent living of VWDs by increasing
awareness and utilization of HM services.

BACKGROUND
A health care professional (HCP) approves
a HM support award by evaluating the prac-
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ticality of the support to improve the built
environment of a given veteran’s disabil-
ity.!* Previously we detailed some of the
preliminary research into the HISA pro-
gram, including HISA user demographic
and clinical characteristics, types of HMs
received, user suggestions for improvement,
and geospatial analysis of HISA prescrip-
tions concentration.'*

The geospatial analyses of HISA pre-
scriptions revealed clusters of high num-
bers of HISA users (hot spots) and low
numbers of HISA users (cold spots), in-
dicating that HISA is either not pre-
scribed or uniformly used across the
US. The previous research prompted in-
vestigation into county-level vari-
ables that may impact HISA utilization
rates. This inquiry focuses on county
characteristics associated with HISA
use rates, such as measures of clini-
cal care and quality of care (eg, access to
health services variables, lack of insur-
ance, preventable hospital stays), physi-
cal environment, and sociodemographic
characteristics. Clinical care and qual-
ity of care measures promote the interac-
tion with HCPs. Moreover, access to health
care is an important indicator of health
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outcomes.>® An individual’s capacity to ac-
cess health services, such as a HM pro-
gram, greatly impacts well-being, safety,
independence, and health.>* Well-being,
safety, independence, and health become
compromised if individuals cannot ac-
cess care, if needed care is lacking in their
area, if HCPs are not available, or are un-
willing to provide care due to lack of in-
surance coverage.”!? In locations where
health care services are minimal due to
lack of specialists or health care facili-
ties, the quality of (or access to) care may
be compromised, resulting in prevent-
able conditions becoming problematic.'>!*
These conditions may result in unneces-
sary hospitalizations for conditions that
could have been treated during rou-
tine care. Financial barriers to care par-
ticularly among low-income people and
the uninsured have proven detrimental to
health.'>!® On the other hand, preventable
hospital stays are a quality of care measure
(ie, a proxy for poor quality of care). HISA
operates within a health care system; thus,
it is imperative to include these measures
impacting health.

In this study, we sought to iden-
tify county-level predictors—in partic-
ular, county-level proxies for access to
care—that may be associated with county-
level HISA use. We define HISA utilization
rate as the percentage of a county’s VHA pa-
tients who have received a HISA award.

METHODS

This study used data from the National
Prosthetics Patient Database (NPPD), US
Department of Veterans Affairs (VA) medi-
cal database inpatient and outpatient data-
sets, VHA Support Service Center (VSSC)
data cubes, and the County Health Rank-
ings database (CHRD). First, the study co-
hort was identified from NPPD users who
have obtained a HISA award from fiscal
years (FY) 2015 to 2018. Analysis started
with FY 2015 following new regulations
(38 CFR § 17) governing the operations
of the HISA program.”? The study cohort
was matched with records from NPPD and
VA inpatient and outpatient datasets to ob-
tain information about the veterans’ de-
mographic characteristics and their HM
characteristics and costs. The number of
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FIGURE 1 Total Home Improvements and Structural
Alterations Users by County, Fiscal Years 2015 to 2018

VHA end-of-year (EOY) patients per county
was extracted from the VSSC Current En-
rollment Cube, which was used in calcu-
lation of the county-level HISA utilization
rate.'” Finally, zip code-based locational
data were used to calculate approximate
drive time and distance from the HISA us-
er'’s approximate location to the facility
where they received their HM prescription.
Drive times and drive distances were calcu-
lated with Esri ArcGIS Pro (v2.6.3) by plac-
ing zip code centroid and VHA facilities on
a nationwide road network that contains
both road speeds and distances.

Calculations

Patient-level data were aggregated up
to county-level variables by calculat-
ing the sum, mean, or percent per county.
HISA user sample characteristics, in-
cluding sex, race, rurality (urban, rural),
marital status, and Class 1 vs Class 2
disability-related eligibility groups, were ag-
gregated to the county level by calculat-
ing percentages of HISA users of the given
characteristics out of total HISA users in the
county. Disability-related eligibility groups
(Class 1 vs Class 2 HISA users) determines
the maximum lifetime award dollar amount.
Specifically, those with service-connected
disabilities or those with a > 50% disabil-
ity rating (regardless of whether or not their
disability is service connected) are classified
as Class 1 HISA users and are eligible to re-
ceive a maximum lifetime award of $6800.
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FIGURE 2 County-Level HISA Utilization Rate per
1000 VHA FY 2015 Patients Histogram

Counties, No.
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Abbreviations: FY, fiscal year; HISA, Home Improvements and Structural Alterations
program; VHA, Veterans Health Administration.

Those with a recorded disability that is not
connected to their military service, and who
have a disability rating of < 50% are classi-
fied as Class 2 HISA users and are eligible to
receive a lifetime maximum award of $2000.

The county-level number of HISA users
was used as the numerator for calculation
of county-level HISA utilization rate. Coun-
ties with zero HISA users were excluded. The
number of EOY VHA patients per county
in FY 2018 was divided by 1000 and used
as the denominator in the calculation of
county-level HISA utilization rate. Thus, the
outcome variable is HISA utilization rate per
1000 VHA patients in FY 2018 (HISA utiliza-
tion rate).

County-Level Variables

County-level variables were downloaded
from the 2020 CHRD.>® An explanation
of the CHRD model and the factors used
in this study are shown in the eAppen-
dix (available at doi: 10.12788/fp.0279).°
County-level aggregated HISA user data
and the CHRD data were matched using
county Federal Information Processing
Standards codes. Access to care measures
collected from CHRD included percent-
ages uninsured and ratios of population to
primary care physicians, dentists, mental
health professionals, and other primary care
professionals. Other CHRD measures in-
cluded those for quality of care (rate of pre-
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ventable hospital stay) and housing quality
(percent of households with high housing
costs, percent of households with over-
crowding, percent of households with lack
of kitchen or plumbing, percent of house-
holds with severe housing cost burden,
percent of homeownership). Of secondary
interest was county population rurality, as
previous research findings showed the an-
nual average of HISA users who are from
rural areas ranged from 30 to 35%.

Analysis Methods

SAS (v9.4), R (v4.0.2), and RStudio
(v1.3.1093) were used for data preparation
and analysis.'® Multiple regression analysis
was used to predict county-level utilization
rate from county-level variables. Sociodemo-
graphic characteristics from CHRD and HISA
data were included as important control pre-
dictors in the regression model, though our
focus for this paper are the access to care and
housing quality predictors.

Model diagnostics (examination of
model residuals, Breusch-Godfrey test,
Breusch-Pagan test) revealed significant
heteroskedasticity of the model; thus, ro-
bust standard errors and associated P values
were computed using the R estimatr pack-
age (v0.30.2).' Some predictor variables of
interest (eg, ratio of mental health profes-
sionals) were removed during the model
building process either due to problems of
multicollinearity or excessive missingness
that would have resulted in listwise deletion.

RESULTS

County-level HISA utilization rate per 1000
EOY VHA patients ranged from 0.09 to
59.7%, with a 6.6% mean and 5% median
(Figure 2). The data were highly positively
skewed. The final model included 33 total
predictor variables (Table 1). The final regres-
sion model was a significantly better predic-
tor of county-level HISA utilization rate than
a null model (F[33-2184], 10.18; P < .001).
The adjusted model R* showed that the over-
all model accounted for approximately 23%
of variance in county-level HISA utilization
rate (Table 2).

Among the primary variables of inter-
est, percent uninsured adults and rate of
preventable hospital stays emerged as sig-
nificant predictors of county-level HISA
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utilization rate. Specifically, county percent-
age of uninsured adults was negatively re-
lated to county-level HISA utilization rate
(b =-8.99, P = .005), indicating that the
higher the proportion of uninsured adults—
with all other predictors held constant—
the lower the HISA utilization rate. Percent
uninsured adults ranged from 2.7 to 42.4%
across counties, with a mean (SD) of 12.7%
(5.8%) and 11.4% median.

County rate of preventable hospital
stays, however, was significantly and posi-
tively related to county-level HISA utiliza-
tion rate (b = .0004, P = .009), indicating
that the higher the rate of preventable hos-
pital stays—with all other predictors held
constant—the higher the HISA utiliza-
tion rate. The direction of this effect is the
opposite of the direction of the effect of
percent uninsured adults (positive rather
than negative), even though both could
be considered measures of access to care.
The standardized P for these 2 predictors
indicate that county rate of preventable
hospital stays is a somewhat stronger pre-
dictor of county-level HISA utilization rate
than is county percent of uninsured adults
(B =.11 and B = -.09, respectively). Rate
of preventable hospital stays ranged from
683 to 16,802 across counties included in
this analysis, with a mean (SD) of 4,796.5
(1659.9) and a 4669 median.

Of secondary interest was county rural-
ity. The county-level percentage of rural resi-
dents was significantly and positively related
to county-level HISA utilization rate, indi-
cating that the higher the proportion of indi-
viduals within county considered rural—all
other predictors held constant—the higher
the HISA utilization rate. The mean (SD)
percentage of rural residents per county was
52.3% (30.2) and 52.7 % median.

DISCUSSION

This study examined whether county-level
characteristics, specifically variables for
access to care, quality of care, and hous-
ing quality, were predictive of a county’s
HISA utilization rate. Given that this se-
ries of work on the HISA program is (to
our knowledge) the first of its kind, and
given the exploratory nature of this analy-
sis, we did not have specific predictions for
the effects of any one given variable. Nev-
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ertheless, some of the results were surpris-
ing, and we believe they warrant additional
study. In particular, the opposing direction
of effects for access to care and quality of
care variables were hard to reconcile.

The county percent of uninsured adults
(an access to care variable, specifically, a proxy
for poor access to care) was negatively associ-
ated with county-level HISA utilization rate,
whereas the county rate of preventable hos-
pital stays (a quality of care variable, but also
potentially an access to care variable, and spe-
cifically, proxies for poor quality of care or
poor access to care) was positively associated
with county-level HISA utilization rate. To de-
scribe the relationships more generally, one co-
efficient in the regression model indicated that
the poorer the access to care, the lower the
HISA utilization rate (higher percent of unin-
sured adults predicts lower HISA utilization
rate), while another coefficient in the regres-
sion model indicated the poorer the quality of
and access to care, the higher the HISA utili-
zation rate (higher rate of preventable hospi-
tal stays predicts higher HISA utilization rate).
Future study is warranted to disentangle and
reconcile the various community-level predic-
tors of this service.

Housing quality measures (eg, percent
of households with high housing costs, per-
cent of households with overcrowding, per-
cent of households with lack of kitchen or
plumbing, percent of households with severe
housing cost burden, and percent of home-
ownership) are important in the consider-
ation of whether a HM will be performed or
should be performed. For example, if a per-
son is cost burdened by the amount of ex-
penditure spent in housing there will be little
discretionary funds to perform a HM. Indi-
viduals who do not own their home may
experience complications in obtaining per-
mission from landlords to perform a HM.
County-level predictors of housing qual-
ity (percent of households with high hous-
ing costs, overcrowding, and lack of kitchen
or plumbing) were not significantly associ-
ated with county-level HISA utilization rate
but are also nevertheless relevant to the dis-
cussion of home modifications. Of particu-
lar interest is the percent of households with
lack of kitchen or plumbing variable, which
was positively related to county-level HISA
utilization rate although not statistically

Home Modification
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TABLE 1 County-Level HISA Utilization Rate and Predictors

Domain and Variables Mean (SD) Median (min-max)
Utilization rate/1000 patients 6.7 (5.8) 5.0 (0.1-59.7)
Clinical care: access to care?
PCPs/100,000 population 0.1 (0.0) 0.1 (0.0-0.5)
Uninsured adults, % 12.7 (5.8) 11.4 (2.7-42.4)
Other PCP rate®® 0.1 (0.1) 0.1 (0.0-1.6)

Clinical care: quality of care
Preventable hospital stays/100,000 Medicare enrollees?

4796.5 (1659.9)

4669.0 (683.0-16802.0)

Health outcomes: quality of life, %

Poor or fair health 17.7 (4.4) 17.1 (8.1-38.9)
Diabetes mellitus prevalence 12.2 (3.8) 11.7 (2.9-32.7)
Physical environment: housing and transit, %2
High housing cost households? 11.6 (3.5) 11.1 (2.3-30.9)
Overcrowded households? 2.3(1.8) 1.8 (0.0-28.5)
Households without kitchen, plumbing? 1.1 (0.8) 0.9 (0.0-16.6)
Food insecurity 13.1 (3.6) 12.7 (3.4-29.9)
Limited access to healthy foods 7.3 (6.0) 6.1 (0.0-67.3)
Homeownership 71.1 (8.1) 72.2 (19.6-89.8)
Severe housing cost burden? 11.7 (3.5) 11.2 (2.8-31.7)
Driving alone 80.6 (6.0) 81.5 (6.0-91.9)
Long commute 32.3(12.1) 31.7 (2.7-82.7)
Social and economic factors: sociodemographics
Injury deaths/100,000 population 84.1 (22.8) 82.1(29.8-248.4)
High school graduation, % 88.6 (6.4) 89.7 (50.0-100)
Some college, % 58.6 (11.2) 58.9 (15.2-90.3)
Unemployment, % 4.1 (1.3) 3.9 (1.6-18.1)
Income inequality® 4.5 (0.7) 4.4 (2.9-12.0)
Median household income, $ 53,768 (14,008) 51,322 (25,385-140,382)
Population, No. 134,076 (381,048) 37,940 (928-10,105,518)
Aged <18y, % 21.8(3.1) 21.9(7.1-37.2)
Aged > 65y, % 19.0 (4.5) 18.7 (7.3-57.6)
White, not Hispanic, % 76.9 (19.5) 84.0 (3.3-97.8)
Not proficient in English, % 1.7 (2.7) 0.8 (0.0-30.4)
Female, % 50.1 (1.9) 50.4 (31.5-56.9)
Rural, %2 52.3 (30.2) 52.7 (0.0-100)
HISA user aggregated data
HISA users distance travelled, mi 87.0 (75.7) 74.1 (3.6-1743.3)
Patients EOY 2015, No. 2411 (4921) 925 (33-76,941)
HISA users cost, $ 4678 (1490) 4778 (74-6800)
HISA users age, y 71.1 (7.0 71 (34.0-96.0)
Priority > 50 HISA users, % 9.0 (24.7) 3.0 (0.0-82.8)

Abbreviations: EQY, end of year; HISA, Home Improvements and Structural Alterations program; PCP, primary care practitioner.

aDomains of particular interest.
®Population per number of PCPs other than physicians.
°Ratio of 80th percentile to 20th percentile household income.

significant. HM elements related to the
kitchen (eg, heighten countertop) add to the
accessibility of the home allowing for the
performing of activities of daily living such
as cooking. Between FY 2015 and FY 2018,
we discovered 131 prescriptions for kitchen
(n =90) and plumbing (n = 41) HMs, which
is a very small proportion of the 30,780 total
HMs (there were 24,397 bathroom HMs).
The nonsignificant coefficient for this vari-
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able may reflect the small number of veterans
that obtained these HM.

Limitations

The potentially conflicting direction of ef-
fects for a significant access to care vari-
able (percent uninsured adults) and a
significant access to care and quality of care
variable (preventable hospital stays) are inter-
esting and warrant additional study, but the
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TABLE 2 County-Level Predictors of County-Level HISA Utilization Rate

(Utilization Rate per 1000 Patients)

Domain and Variables b SE b B t P value
Intercept (constant) 1.392 0.647 - - .03b
Clinical care: access to care?
PCP/100,0002 -199.523  487.565 -.011 -0.409 .68
Uninsured adults? -8.989 3.230 -.090 -2.783 .005°
Other PCP rate®° 305.359 232.185 .033 1.315 19
Clinical care: quality of care?
Preventable hospital stays/100,000 Medicare enrollees? 0.0004 0.0001 110 2.615 .009°
Health outcomes: quality of life
Poor or fair health 15.518 6.140 A17 2.527 .01°
Diabetes mellitus prevalence 9.214 4.292 .061 2.147 .03°
Physical environment: housing and transit?
High housing cost households? -19.101 11.224 -.116 -1.702 .09
Overcrowded households? -19.951 14.033 -.058 -1.422 .16
Households without kitchen, plumbing? 7.097 18.577 .010 0.382 .70
Food insecurity -0.143 7.715 -.001 -0.019 .99
Limited access to healthy foods -2.737 3.084 -.026 -0.887 .38
Homeownership 4.282 3.292 .060 1.301 .19
Severe housing cost burden? 1.259 11.759 .008 0.107 .92
Driving alone 2.023 2.961 .021 0.683 .50
Long commute 1.060 1.602 .022 0.662 .51
Social and economic factors: sociodemographics
Injury deaths/100,000 population 0.014 0.009 .053 1.463 14
High school graduation -0.642 2.251 -.007 -0.285 .78
Some college 5.763 2.565 A1 2.247 .03°
Unemployment -4.565 13.055 -.011 -0.350 .73
Income inequality® 0.356 0.302 .043 1.178 .24
Median household income 0.000 0.000 -.090 -1.995 .046°
Population 0.000 0.000 .153 2.356 .02
Aged <18y -10.054 7.097 -.054 -1.417 .16
Aged > 65y 7.969 5.378 .062 1.482 14
White, not Hispanic -3.363 1.451 -.112 -2.318 .02°
Not proficient in English 37.153 13.437 A71 2.765 .006°
Female -29.016 11.542 -.094 -2.514 .01°
Rural® 2.522 0.842 .130 2.995 .003®
HISA user aggregated data
HISA users distance travelled -0.007 0.002 -.087 -3.095 .002
No. patients EOY 2015 -0.0005 0.0002 -.429 -2.779 .005
HISA users cost -0.0001 0.0001 -.015 -0.741 .46
HISA users age -0.013 0.016 -.015 -0.832 41
Priority > 50 HISA users 0.089 0.057 .396 1.562 12

Abbreviations: EQY, end of year; HISA, Home Improvements and Structural Alterations program; PCP, primary care

practitioner.

aDomains of particular interest.

bStatistically significant at P < .05.

°Population per number of PCPs other than physicians.

9Ratio of 80th percentile to 20th percentile household income.

inability to interpret or explain this appar-
ent inconsistency constitutes a limitation
of the current data and analyses presented
here. Another limitation is that this analysis
uses county-level predictors for what is ulti-
mately an individual-level outcome. It would
have been ideal to have both individual- and
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county-level data to conduct a multilevel
analysis; in particular, individual-level data
within counties of individuals (both veterans
and nonveterans) who did not receive a HISA
award (including both those who applied
and were denied, and who did not apply)
would be highly valuable.
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CONCLUSIONS

Our continuing research into veterans’ use
of HM fills a gap in the literature about the
characteristics of HISA users, the impact of
county-level variables on the use of HISA,
and the geographic distribution and use of
HISA within the VHA. While it is impor-
tant to examine the influence of broader sys-
tems on individual outcomes, there could
be myriad other factors that are more proxi-
mal and more closely related to whether any
one individual applies for, let alone receives,
a HISA award. Indeed, a low overall adjusted
model R? indicates that there is considerable
variability in county-level HISA utilization
rate that was not accounted for by the cur-
rent model; this further speaks to warranted
additional study.

More research is needed to understand
and account for geographical variation in
HISA utilization rate across the US. However,
this work serves as an exploratory first step at
quantifying and predicting HISA utilization
rate at a broad level, with the ultimate goal
of increasing access to HMs for veterans with
disabilities.
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Home Modification

eAPPENDIX County Health Rankings Database Model

Health outcomes

Clinical care

Access to care:

PCP physicians rate
Bentistsrate
Mentathealth-

Quality of care:

Preventable
hospital stays

"

Percent uninsured
adults

Other PCP rate

Physical environment

Housing and transit:

Severe housing problems
Overcrowding
High housing costs
Lacking kitchen
Lacking plumbing
Percent homeownership
Severe housing cost burden

Abbreviation: Primary care practitioner.
Strikethrough indicates variable removed from model; only primary variables and factors of

interest are included.
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