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Abstract

Using survey data from participants in a public housing relocation program in Atlanta, Georgia, 

we examine post-relocation changes in healthcare access (having a usual source of care, having an 

unmet need) and utilization (receiving a medical exam). Although participants moved to safer, less 

impoverished neighborhoods, some participants experienced improvements in access and 

utilization whereas others experienced declines. The supply of healthcare providers in the new 

neighborhood and having health insurance were associated with improvements in access for this 

population. Future relocation efforts may seek to assist individuals with choosing a new 

neighborhood that has accessible healthcare resources for low-income populations.
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Introduction

Individuals living in more impoverished areas have worse healthcare access (Kirby and 

Kaneda 2005) and health outcomes (Gaskin et al. 2013; Henry, Sherman, and McDonald 

2014; Wight et al. 2010) than those in less impoverished areas. Poor health outcomes are 

particularly evident among residents of public housing complexes, which spatially 

concentrate poverty (Culhane-Pera, Ellmore, and Wessel 2007; Krieger and Higgins 2002). 

Public housing relocation programs allow residents of large public housing complexes to 

move to less impoverished neighborhoods, often through private market rental vouchers 
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(U.S. Department of Housing and Urban Development 2014). A modest body of research 

has examined changes in health outcomes post-relocation, with mixed results (Cooper et al. 

2013; Cooper et al. 2014; Fauth, Leventhal, and Brooks-Gunn 2004; Kling et al. 2006; 

Ludwig et al. 2011).

However, no study has examined changes in individual-level healthcare access or utilization 

post-relocation, which may be relevant to health outcome changes. Contextual- and 

individual-level enabling resources, in particular, may be associated with changes in 

healthcare access and utilization for program participants (Andersen 1995). On the one 

hand, access and utilization may increase if the new communities have more enabling 

healthcare resources (e.g., more physicians) or offer safer, more convenient routes (e.g., 

lower crime and/or better public transit) to accessing care (Jiang and Begun 2002; Kirby and 

Kaneda 2005). On the other hand, access could decline if participants move to 

neighborhoods with fewer healthcare resources for the poor (Cooper et al. 2012; May, 

Cunningham, and Hadley 2004). In either case, changes in access and utilization may 

depend on individual enabling resources, such as insurance coverage -- rates of which are 

known to be lower among public housing residents (Digenis-Bury et al. 2008).

As part of an ongoing, longitudinal public housing relocation study, this short report 

provides the first examination of how healthcare access and utilization change for 

participants in a public housing relocation program. We also examine the associations 

between key enabling factors and changes in access to and utilization of healthcare for 

participants.

Materials and Methods

Study Setting

Atlanta, Georgia has been particularly active in its public housing relocation efforts, which 

have been described in detail elsewhere (Cooper et al. 2012). In short, Atlanta relocated its 

public housing residents under the Section 18 amendment to the 1937 Housing Act, which 

shifted public housing residents into the private market using rental vouchers. These data 

come from a larger study that examined the effects of relocation on substance use, HIV risk, 

and other health outcomes among people who use drugs. Participants were recruited from 

seven public housing complexes targeted for demolition, and met the following criteria: 

lived in the complex for at least one year prior to the study screening; self-identified as non-

Hispanic African-American; were at least 18 years of age; had been sexually active in the 

past year; and did not live with an individual already enrolled in the study. Nonprobability-

based quota sampling methods were used to oversample individuals who misused or were 

dependent on alcohol or others drugs.

Data Collection

We analyzed survey data from the baseline interview (median date June 30, 2009) and 

follow up. Baseline data captured information about the time period just before relocations 

began in an individual’s complex. Follow-up data used for this study (median interview date 

May 16, 2011) were obtained nearly two years post-relocation. This study period was 
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chosen so that participants would have had sufficient time to establish relationships with 

healthcare providers in their new community.

Census tract-level data were obtained from the 2012 American Community Survey (U.S. 

Census Bureau 2015) and the 2010 Health Resources and Services Administration (Health 

Resources and Services Administration 2014). Study protocols were approved by Emory 

University’s Institutional Review Board, and a federal certificate of confidentiality was 

obtained for participant protection.

Sample

Of the 172 individuals recruited into the study, 160 completed interviews at baseline and 

follow-up. After limiting the analytic samples to those with complete data on the study 

variables, sample sizes ranged from 134 to 139 across the three outcomes.

Measures

Dependent variables—We analyzed three dichotomous outcomes of healthcare access 

and utilization that were ascertained at each wave. Consistent with Institute of Medicine 

guidelines, we conceptualized healthcare access as the timely use of personal health services 

to achieve the best possible outcomes (Millman 1993). First, we created an indicator of 

whether an individual reported having a usual source of care (USOC) where he/she usually 

went to for medical care in the 6 months prior to the interview (other than the emergency 

room), a common measure of access because it provides an entry point into the healthcare 

system if timely services are needed (Agency for Healthcare Research and Quality 2014). 

Second, we created a dichotomous indicator for whether a respondent had wanted medical 

care in the six months prior to the interview, but was unable to receive it (i.e., unmet need). 

This measure assesses an individual’s perception of their inability to receive timely services 

(Agency for Healthcare Research and Quality 2014). Finally, we created an indicator for 

healthcare utilization that assesses whether a respondent had an examination by a physician 

in the past 12 months.

We also created three categorical variables to capture changes in each measure for individual 

participants across time. For example, we created a categorical measure of USOC for those 

who: (1) had a USOC at baseline and follow-up (i.e., access in both waves); (2) gained a 

USOC between baseline and follow-up (i.e., access improved); (3) lost USOC between 

baseline and follow-up (i.e., access declined); and (4) never had a USOC in either wave. We 

created similar measures for unmet need and having a physical in the past 12 months.

Enabling characteristics—We used Anderson’s Behavioral Model of Healthcare 

Utilization framework to identify enabling characteristics during the follow-up period at the 

neighborhood and individual levels that may be associated with access and utilization 

changes (Andersen 1995). At the neighborhood level, we examined the: (1) percentage of 

census tract residents living in poverty; and (2) number of physicians per 1,000 residents in 

the post-relocation census tract. A third neighborhood characteristic was derived from a 

survey question that asked participants about their perception of their neighborhood safety 
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on a scale of 1 (“very unsafe”) to 5 (“very safe”). At the individual level, we examined 

whether an individual had health insurance at follow-up (versus being uninsured).

Analytic Approach

We compared healthcare access and use across the two time points using Stata’s equality of 

proportions test (StataCorp 2013). We subsequently described changes in the outcomes 

using the categorical measures to assess the proportion of participants for whom access 

improved or declined.

Finally, we examined the association between enabling characteristics and changes in access 

and utilization across waves. Bivariate associations were assessed using chi-squared tests 

and one-way analysis of variance tests. We also estimated multinomial logistic regression 

models, which included the enabling characteristics, individual-level predisposing 

characteristics (age and gender), need-related characteristics at baseline [a dichotomous 

indicator of fair or poor self-reported health status (versus good, very good, or excellent) and 

a scale of substance use behaviors (Knight, Simpson, and Morey 2002)], and the local road 

distance participants had moved. Standard errors were clustered at the pre-relocation census 

tract. We present marginal effects, which were estimated at the reference category of 

insurance status (i.e., uninsured) and the mean value of other covariates. The marginal effect 

indicates the percentage point difference in the likelihood that an individual falls into one of 

the outcome categories associated with a one unit increase in a given covariate. Continuous 

measures were standardized in each sample such that a one unit increase corresponds to a 

one standard deviation increase in the measure above its mean value.

In sensitivity analyses, we also included measures of physical health symptoms (Ware, 

Kosinski, and Keller 1994) and depressive symptoms at baseline (Radloff 1977), as well 

measures of the change in need-related measures between baseline and follow-up. Key 

findings from these supplemental analyses were qualitatively similar in direction and 

magnitude.

Results

Approximately 55% of the sample was female, and the mean age was 43.0 years (Appendix 

Table A). On average, participants moved to less impoverished tracts (p<0.001) that they 

perceived to be safer (p<0.001) (Table 1). However, the new tracts had fewer primary care 

physicians per capita compared to the prior tracts (p<0.05).

Aggregate measures of individual-level healthcare access or health insurance status did not 

differ statistically across waves (Table 1). However, there were notable changes in all three 

measures for individual participants (Table 2). For example, 12.4% gained a USOC, while 

13.9% lost a USOC between baseline and follow-up.

In bivariate comparisons, the association between primary care physicians per capita in the 

post-relocation census tract and two outcome measures (changes in unmet need and receipt 

of a physical exam) approached statistical significance (p<0.10). In multivariate 

comparisons, the supply of primary care physicians per capita in the post-relocation tract 
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was significantly associated with improvements in both of these outcomes across waves 

(Panel B, p<0.05) (Figure 1).

There was no association between census tract-level poverty rates and any of the outcome 

measures in the bivariate comparisons (Table 3, Panel A). Results from the multivariate 

models (Table 3, Panel B), however, indicate that residents who move to poorer areas were 

more likely to have improvements in unmet needs and less likely to have a decline in 

utilization (i.e., medical exam).

Individual-level health insurance (versus being uninsured) at follow-up was strongly 

associated with changes in having a USOC and having an unmet need for healthcare in the 

bivariate (p<0.01) and multivariate analyses (p<0.05) (Table 3, Figure 2). The marginal 

effect indicates that the model adjusted percentage of those who gained a USOC was 13.2 

percentage points greater (p<0.001) for those with health insurance (18.4%) compared to 

those without health insurance (5.2%) at follow-up. In addition, the model adjusted 

percentage of those who experienced a decline in access assessed by unmet need was 21.5 

percentage points lower (p<0.001) among those with health insurance (9.4%) compared to 

those without health insurance (30.9%).

Conclusions

On average, participants in this public housing program moved to safer, less impoverished 

neighborhoods. Although some participants experienced improvements in access and 

utilization after relocating, others participants experienced declines in these outcomes. Our 

results identified several enabling factors that were associated with these changes in access 

and utilization post-relocation.

Understanding the factors that improve individual-level access for some relocators may 

inform programs and policies to yield better outcomes for future relocation programs. 

Results indicated that, on average, participants in this relocation program moved to 

neighborhoods with a lower supply of physicians, which is consistent with prior research 

reporting that spatial access to safety-net resources declines post-relocation (Cooper et al. 

2012). However, those who did move to a neighborhood with a more primary care 

physicians were more likely to experience improvements in access (i.e., no unmet need) and 

utilization (i.e., receiving a medical exam). Given the health risks experienced by this 

population, future relocation efforts may seek to assist individuals with choosing a new 

neighborhood that has accessible healthcare resources for low-income populations.

At first glance, the positive association between neighborhood poverty at follow-up and 

improvements in access (i.e, having no unmet need) may seem counterintuitive. However, 

this finding comes from a multivariate model that controlled for the supply primary care 

physicians and perceptions of neighborhood safety. One possible explanation for this 

residual association could be that some of those who moved to relatively poorer 

neighborhoods had greater access to a healthcare provider or clinic that offered services for 

low-income populations. As another possibility, those who moved to relatively poorer 
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neighborhoods may have had greater access to non-medical social services that target these 

communities (Allard 2008), which could have facilitated healthcare system navigation.

Results also indicated that health insurance status was strongly associated with changes in 

access to care for program participants. Being uninsured at one or both time periods was a 

common occurrence in this sample, experienced by nearly half of participants (data not 

shown). The Patient Protection and Affordable Care Act provides an opportunity for states to 

expand their Medicaid program and provide insurance coverage for all adults with income 

below 133% of the federal poverty level (U.S. Centers for Medicare & Medicaid Services. 

2014). State participation in the Medicaid expansion would help stabilize health insurance 

status for low-income adults. As of November 2015, 31 states (not including Georgia) and 

Washington D.C. have opted to participate in the expansion (Kaiser Family Foundation 

2015).

Several study limitations are noted. First, the sample is small and was obtained via a 

convenience sampling process to recruit individuals with high-risk behaviors, which might 

limit the generalizability of our findings to other groups affected by housing relocation 

changes. Second, there was no control group of non-relocators available for comparison. A 

third limitation is that more detailed geospatial measures of healthcare resource availability 

for low-income populations, such as the distance to providers that offer reduced cost or free 

services, were not available. Lastly, additional pathways beyond those examined in this 

study may be associated with changes in healthcare access and utilization for relocators, 

such as changes in social support, health behaviors, health status, or relationships with 

healthcare providers. Future research may examine whether these other pathways have 

implications for how program participants interact with the healthcare system after 

relocation.

Notwithstanding limitations, this study offers an important foundation for future research by 

providing the first examination of changes in individual-level healthcare access and 

utilization for public housing relocators. Our findings highlight the importance of bolstering 

the public housing relocation initiatives with additional policies to reduce barriers to care 

and help facilitate connections to healthcare resources in new communities for program 

participants.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

• We examined changes in healthcare access and use for public housing 

relocators

• Some relocators had improvements in outcomes whereas others had declines

• Enabling resources were associated with improvements in healthcare access 

and use

Cummings et al. Page 9

Health Place. Author manuscript; available in PMC 2017 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
Adjusted percentage of adult participants in public housing relocation program that 

experienced changes in healthcare access and utilization between baseline and follow-up, by 

physician supply

Note: Results come from multinomial regression models adjusted for age, gender, baseline 

health status, insurance status at follow-up, neighborhood enabling characteristics at follow-

up, and distance moved. Significance refers to the difference in the adjusted percentage of 

participants that experienced an improvement in access/utilization, by physician supply at 

follow-up.

*p<0.05. ‡ N=134, ± N=139 African American adult participants in public housing 

relocation program.
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Figure 2. 
Adjusted percentage of adult participants in public housing relocation program that 

experienced changes in healthcare access between baseline and follow-up, by individual 

health insurance status

Notes: Results come from multinomial regression models adjusted for age, gender, baseline 

health status, insurance status at follow-up, neighborhood enabling characteristics at follow-

up, and distance moved. Significance refers to the difference in the adjusted percentage of 

participants that experienced an improvement or decline in access, by insurance status at 

follow-up. ***p<0.001. ‡ N=137, ± N=134 African American adult participants in public 

housing relocation program. For the measure of unmet need, participants who reported an 

unmet need at baseline, but none at follow-up, were classified as having an improvement in 

access.
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Table 1

Healthcare access, healthcare utilization, and enabling characteristics among participants in a public housing 

relocation program, at baseline and follow-up§

Baseline Follow-up p-value†

Individual-Level Healthcare Access and Utilization

 Has Usual Source of Care (n=137), % 75.2 73.7 0.782

 Has Unmet Need (n=134), % 28.4 20.9 0.156

 Had Medical Exam (n=139), % 72.7 69.1 0.509

Neighborhood-Level Enabling Characteristics

 Percentage living in poverty in the census tract, mean (SD) 41.0 (11.3) 31.9 (12.8) <0.001

 Number of primary care physicians per1,000 residents in the census tract, mean (SD) 1.8 (3.2) 0.9 (2.6) 0.003

 Perceived neighborhood safety (1–5 Scale, 5 is Most Safe), mean (SD) 3.9 (0.9) 4.3 (0.7) <0.001

Individual-Level Enabling Characteristic

 Has health insurance (versus uninsured), % 65.6 74.1 0.132

Notes:

§
Median interview dates were June 30, 2009 at baseline and May 16, 2011 at follow-up.

†
Bivariate comparisons between the value of each measure at baseline and follow-up were conducted with equality of proportions tests and t-tests. 

Bivariate comparisons for neighborhood- and individual-level enabling characteristics use the largest sample (i.e., those who had complete data for 
the medical exam question; n=139).

Health Place. Author manuscript; available in PMC 2017 November 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Cummings et al. Page 13

Ta
b

le
 2

C
ha

ng
es

 in
 in

di
vi

du
al

-l
ev

el
 h

ea
lth

ca
re

 a
cc

es
s 

an
d 

ut
ili

za
tio

n 
am

on
g 

pa
rt

ic
ip

an
ts

 in
 a

 p
ub

lic
 h

ou
si

ng
 r

el
oc

at
io

n 
pr

og
ra

m

C
ha

ng
es

 in
 A

cc
es

s/
U

se
B

et
w

ee
n 

B
as

el
in

e 
&

 F
ol

lo
w

-u
p

H
as

 a
cc

es
s/

us
e 

bo
th

 w
av

es
 a

Im
pr

ov
ed

D
ec

lin
ed

N
o 

ac
ce

ss
/u

se
 b

ot
h 

w
av

es
To

ta
l

H
as

 U
su

al
 S

ou
rc

e 
of

 C
ar

e 
(n

=
13

7)
61

.3
12

.4
13

.9
12

.4
10

0.
0

H
as

 U
nm

et
 N

ee
d 

(n
=

13
4)

59
.7

19
.4

11
.9

9.
0

10
0.

0

H
ad

 M
ed

ic
al

 E
xa

m
 (

n=
13

9)
56

.8
12

.2
15

.8
15

.1
99

.9
†

N
ot

e:

a Fo
r 

th
e 

m
ea

su
re

 o
f 

un
m

et
 n

ee
d,

 th
is

 c
at

eg
or

y 
in

cl
ud

es
 th

os
e 

th
at

 r
ep

or
te

d 
no

 u
nm

et
 n

ee
d 

at
 b

as
el

in
e 

an
d 

fo
llo

w
-u

p.

† To
ta

l n
um

be
r 

do
es

 n
ot

 e
qu

al
 1

00
.0

 d
ue

 to
 r

ou
nd

in
g 

of
 th

e 
es

tim
at

e 
to

 a
 s

in
gl

e 
de

ci
m

al
 p

la
ce

.

Health Place. Author manuscript; available in PMC 2017 November 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Cummings et al. Page 14

Ta
b

le
 3

A
ss

oc
ia

tio
ns

 b
et

w
ee

n 
en

ab
lin

g 
ch

ar
ac

te
ri

st
ic

s 
an

d 
ch

an
ge

s 
in

 h
ea

lth
ca

re
 a

cc
es

s 
an

d 
ut

ili
za

tio
n,

 a
m

on
g 

pa
rt

ic
ip

an
ts

 in
 a

 p
ub

lic
 h

ou
si

ng
 r

el
oc

at
io

n 
pr

og
ra

m

PA
N

E
L

 A
: 

B
IV

A
R

IA
T

E
 R

E
SU

LT
S

C
ha

ng
es

 in
 A

cc
es

s/
U

se

H
as

 a
cc

es
s/

us
e 

bo
th

 w
av

es
 a

Im
pr

ov
ed

D
ec

lin
ed

P
oo

ra
cc

es
s/

us
e 

bo
th

 w
av

es
p-

va
lu

e

H
as

 U
su

al
 S

ou
rc

e 
of

 C
ar

e 
(n

=1
37

)

 
N

ei
gh

bo
rh

oo
d-

L
ev

el
 E

na
bl

in
g 

C
ha

ra
ct

er
is

tic
s

 
 

Pe
rc

en
ta

ge
 li

vi
ng

 in
 p

ov
er

ty
 (

m
ea

n)
33

.7
28

.4
30

.1
33

.5
0.

27
5

 
 

Ph
ys

ic
ia

ns
 p

er
 1

,0
00

 R
es

id
en

ts
 (

m
ea

n)
1.

1
0.

3
0.

3
0.

4
0.

17
0

 
 

Pe
rc

ei
ve

d 
ne

ig
hb

or
ho

od
 s

af
et

y,
 1

–5
 (

m
ea

n)
4.

4
4.

4
4.

4
4.

4
0.

99
9

 
In

di
vi

du
al

-L
ev

el
 E

na
bl

in
g 

C
ha

ra
ct

er
is

tic

 
 

H
as

 h
ea

lth
 in

su
ra

nc
e 

(%
)

72
.6

%
82

.4
%

42
.1

%
41

.2
%

0.
00

6

U
nm

et
 N

ee
d 

(n
=1

34
)

 
N

ei
gh

bo
rh

oo
d-

L
ev

el
 E

na
bl

in
g 

C
ha

ra
ct

er
is

tic
s

 
 

Pe
rc

en
ta

ge
 li

vi
ng

 in
 p

ov
er

ty
 (

m
ea

n)
32

.1
33

.9
34

.4
32

.6
0.

86
7

 
 

Ph
ys

ic
ia

ns
 p

er
 1

,0
00

 R
es

id
en

ts
 (

m
ea

n)
0.

7
1.

8
0.

5
0.

2
0.

08
6

 
 

Pe
rc

ei
ve

d 
ne

ig
hb

or
ho

od
 s

af
et

y,
 1

–5
 (

m
ea

n)
4.

4
4.

3
4.

4
4.

3
0.

97
6

 
In

di
vi

du
al

-L
ev

el
 E

na
bl

in
g 

C
ha

ra
ct

er
is

tic

 
 

H
as

 h
ea

lth
 in

su
ra

nc
e 

(%
)

77
.5

%
69

.2
%

25
.0

%
58

.3
%

<
0.

00
1

H
ad

 M
ed

ic
al

 E
xa

m
 (

n=
13

9)

 
N

ei
gh

bo
rh

oo
d-

L
ev

el
 E

na
bl

in
g 

C
ha

ra
ct

er
is

tic
s

 
 

Pe
rc

en
ta

ge
 li

vi
ng

 in
 p

ov
er

ty
 (

m
ea

n)
33

.0
32

.2
27

.4
32

.1
0.

44
8

 
 

Ph
ys

ic
ia

ns
 p

er
 1

,0
00

 R
es

id
en

ts
 (

m
ea

n)
0.

9
1.

8
0.

5
0.

3
0.

06
6

 
 

Pe
rc

ei
ve

d 
ne

ig
hb

or
ho

od
 s

af
et

y,
 1

–5
 (

m
ea

n)
4.

4
4.

4
4.

2
4.

3
0.

77
0

 
In

di
vi

du
al

-L
ev

el
 E

na
bl

in
g 

C
ha

ra
ct

er
is

tic

 
 

H
as

 h
ea

lth
 in

su
ra

nc
e 

(%
)

82
.3

.%
70

.6
%

68
.2

%
52

.4
%

b
0.

06
5

PA
N

E
L

 B
: 

M
U

LT
IV

A
R

IA
T

E
 R

E
SU

LT
S,

 P
R

E
SE

N
T

E
D

 A
S 

M
A

R
G

IN
A

L
 E

F
F

E
C

T
S 

[M
.E

.]
b

Health Place. Author manuscript; available in PMC 2017 November 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Cummings et al. Page 15

PA
N

E
L

 A
: 

B
IV

A
R

IA
T

E
 R

E
SU

LT
S

C
ha

ng
es

 in
 A

cc
es

s/
U

se

H
as

 a
cc

es
s/

us
e 

bo
th

 w
av

es
 a

Im
pr

ov
ed

D
ec

lin
ed

P
oo

ra
cc

es
s/

us
e 

bo
th

 w
av

es
p-

va
lu

e

M
.E

.
M

.E
.

M
.E

.
M

.E
.

H
as

 U
su

al
 S

ou
rc

e 
of

 C
ar

e 
[i

nt
er

ce
pt

]
51

.7
5.

2
22

.1
21

.0

 
N

ei
gh

bo
rh

oo
d-

L
ev

el
 E

na
bl

in
g 

C
ha

ra
ct

er
is

tic
s

 
 

Pe
rc

en
ta

ge
 li

vi
ng

 in
 p

ov
er

ty
c

7.
2

−
4.

8
−

2.
7

0.
2

 
 

Ph
ys

ic
ia

ns
 p

er
 1

,0
00

 r
es

id
en

ts
c

14
.5

**
−

11
.8

−
2.

1
−

0.
6

 
 

Pe
rc

ei
ve

d 
ne

ig
hb

or
ho

od
 s

af
et

y,
 1

–5
0.

9
−

1.
5

−
0.

9
1.

5

 
In

di
vi

du
al

-L
ev

el
 E

na
bl

in
g 

C
ha

ra
ct

er
is

tic

 
 

H
as

 h
ea

lth
 in

su
ra

nc
e

10
.5

**
*

13
.2

**
*

−
11

.9
−

11
.8

*

U
nm

et
 N

ee
d 

[i
nt

er
ce

pt
]

40
.0

19
.0

30
.9

10
.1

 
N

ei
gh

bo
rh

oo
d-

L
ev

el
 E

na
bl

in
g 

C
ha

ra
ct

er
is

tic
s

 
 

Pe
rc

en
ta

ge
 li

vi
ng

 in
 p

ov
er

ty
c

−
2.

4
4.

4*
−

0.
9

−
1.

2

 
 

Ph
ys

ic
ia

ns
 p

er
 1

,0
00

 r
es

id
en

ts
c

−
4.

6
7.

6*
3.

1
−

6.
1

 
 

Pe
rc

ei
ve

d 
ne

ig
hb

or
ho

od
 s

af
et

y,
 1

–5
−

0.
9

−
4.

3
6.

0
−

0.
9

 
In

di
vi

du
al

-L
ev

el
 E

na
bl

in
g 

C
ha

ra
ct

er
is

tic

 
 

H
as

 h
ea

lth
 in

su
ra

nc
e 

(%
)

25
.7

**
−

1.
5

−
21

.5
**

*
−

2.
7

H
ad

 M
ed

ic
al

 E
xa

m
 [

in
te

rc
ep

t]
35

.6
12

.0
22

.4
30

.0

 
N

ei
gh

bo
rh

oo
d-

L
ev

el
 E

na
bl

in
g 

C
ha

ra
ct

er
is

tic
s

 
 

Pe
rc

en
ta

ge
 li

vi
ng

 in
 p

ov
er

ty
c

5.
3

2.
3

−
6.

4*
**

−
1.

2

 
 

Ph
ys

ic
ia

ns
 p

er
 1

,0
00

 r
es

id
en

ts
c

8.
5

4.
2*

−
2.

1
−

10
.7

 
 

Pe
rc

ei
ve

d 
ne

ig
hb

or
ho

od
 s

af
et

y,
 1

–5
−

4.
9

−
1.

2
4.

9
1.

2

 
In

di
vi

du
al

-L
ev

el
 E

na
bl

in
g 

C
ha

ra
ct

er
is

tic

 
 

H
as

 h
ea

lth
 in

su
ra

nc
e 

(%
)

27
.1

*
−

0.
5

−
9.

4
−

17
.2

**
*

N
ot

es
: B

iv
ar

ia
te

 a
na

ly
se

s 
w

er
e 

co
nd

uc
te

d 
w

ith
 o

ne
-w

ay
 A

N
O

V
A

 a
na

ly
se

s 
an

d 
ch

i-
sq

ua
re

d 
te

st
s.

 M
ul

tiv
ar

ia
te

 a
na

ly
se

s 
w

er
e 

co
nd

uc
te

d 
w

ith
 m

ul
tin

om
ia

l l
og

is
tic

 r
eg

re
ss

io
n 

m
od

el
s 

th
at

 a
ls

o 
co

nt
ro

l f
or

 a
ge

, 
ge

nd
er

, s
el

f-
ra

te
d 

he
al

th
, s

ub
st

an
ce

 u
se

 b
eh

av
io

rs
, a

nd
 th

e 
di

st
an

ce
 p

ar
tic

ip
an

ts
 m

ov
ed

.

Health Place. Author manuscript; available in PMC 2017 November 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Cummings et al. Page 16
a Fo

r 
th

e 
m

ea
su

re
 o

f 
un

m
et

 n
ee

d,
 th

is
 c

at
eg

or
y 

in
cl

ud
es

 th
os

e 
th

at
 r

ep
or

te
d 

no
 u

nm
et

 n
ee

d 
at

 b
as

el
in

e 
an

d 
fo

llo
w

-u
p.

b T
he

 m
ar

gi
na

l e
ff

ec
t i

nd
ic

at
es

 th
e 

ad
ju

st
ed

 p
er

ce
nt

ag
e 

po
in

t d
if

fe
re

nc
e 

in
 th

e 
lik

el
ih

oo
d 

th
at

 a
n 

in
di

vi
du

al
 f

al
ls

 in
to

 a
 s

pe
ci

fi
c 

ou
tc

om
e 

ca
te

go
ry

 a
ss

oc
ia

te
d 

w
ith

 a
 o

ne
 u

ni
t i

nc
re

as
e 

in
 a

 g
iv

en
 c

ov
ar

ia
te

. 
M

ar
gi

na
l e

ff
ec

ts
 w

er
e 

es
tim

at
ed

 u
si

ng
 th

e 
re

fe
re

nc
e 

ca
te

go
ry

 o
f 

in
su

ra
nc

e 
st

at
us

 (
i.e

., 
un

in
su

re
d)

 a
nd

 th
e 

m
ea

n 
va

lu
e 

of
 o

th
er

 c
ov

ar
ia

te
s.

c M
ea

su
re

s 
w

er
e 

st
an

da
rd

iz
ed

 in
 th

e 
m

ul
tiv

ar
ia

te
 m

od
el

 s
uc

h 
th

at
 th

e 
m

ar
gi

na
l e

ff
ec

t c
or

re
sp

on
ds

 to
 a

 o
ne

 s
ta

nd
ar

d 
de

vi
at

io
n 

in
cr

ea
se

 in
 th

e 
m

ea
su

re
 a

bo
ve

 it
s 

m
ea

n 
va

lu
e.

* p<
0.

05
,

**
p<

0.
01

,

**
* p<

0.
00

1.

Health Place. Author manuscript; available in PMC 2017 November 01.


	Abstract
	Introduction
	Materials and Methods
	Study Setting
	Data Collection
	Sample
	Measures
	Dependent variables
	Enabling characteristics

	Analytic Approach

	Results
	Conclusions
	References
	Figure 1
	Figure 2
	Table 1
	Table 2
	Table 3

