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Abstract

The use of health insurance schemes in
financing healthcare delivery and to minimize
the poverty gap is gaining considerable recog-
nition among the least developed and resource
challenged countries around the world. With
the implementation of the socialized health
insurance scheme, Ghana has taken the lead
in Sub-Saharan Africa and now working out
further strategies to gain universal coverage
among her citizenry. The primary goal of this
study is to explore the spatial relationship
between the residential homes and demo-
graphic features of the people in the Barekese
subdistrict in Ghana on the probability to
enroll the entire household unit in the
National Health Insurance Scheme (NHIS).
Household level data were gathered from 20
communities on the enrollment status into the
NHIS alongside demographic and socioeco-
nomic indicators and the spatial location of
every household that participated in the study.
Kulldorff’s purely spatial scan statistic was
used to detect geographic clusters of areas
with participatory households that have either
higher or lower enrollment patterns in the
insurance program. Logistic regression models
on selected demographic and socioeconomic
indicators were built to predict the effect on
the odds of enrolling an entire household
membership in the NHIS.
Three clusters significantly stood out to

have either high or low enrollment patterns in
the health insurance program taking into
accounts the number of households in those
sub-zones of the study region. Households in
the Cluster 1 insurance group have very high
travel expenses compared to their counter-
parts in the other idenfied clusters. Travel cost

and time to the NHIS registration center to
enroll in the program were both significant
predictors to participation in the program
when controlling for cluster effect. Residents
in the High socioeconomic group have about
1.66 [95% CI: 1.27-2.17] times the odds to
enroll complete households in the insurance
program compared to their counterparts in the
Low socioeconomic group.
The study demonstrated the use of spatial

analytical tools to identify clusters of house-
hold enrollment pattern in the NHIS among
residents in rural Ghana. In the face of limited
resources, policy makers can therefore use the
findings as guideline to strategically channel
interventions to areas of most need.
Furthermore, these analyses can be repeated
annually to assess progress on improving
insurance coverage. 

Introduction

Access to healthcare remains very difficult
and debatable in the developing world due to
limited economic resources, modest economic
growth, constraints on the public sector and
low institutional capacity.1 In an attempt to
address these challenges, Ghana adopted sev-
eral strategies immediately after gaining inde-
pendence in 1957, including making service
delivery free at all government-owned health
facilities.2 However, by the late 1990, the
nation could not sustain this free healthcare
policy and introduced the pay-per-service
model commonly referred to as the cash-and-
carry system, where patients and their families
were made to pay the full cost out-of-pocket for
all services offered them.3,4

In an effort to address the negative effects
associated with the out-of-pocket payment
mode5-8 and also align the nation’s long term
healthcare goals to the World Health
Organization (WHO) call in its 58th World
Health Assembly resolution (WHA58.33) for all
member states to plan the transition to univer-
sal coverage of their citizens so as to contribute
to meeting the healthcare needs of the popula-
tion with improved quality,9,10 Ghana’s 2003
Parliament promulgated the National Health
Insurance Act 650 (HI Act).11-13 This legislative
instrument led to the implementation of the
National Health Insurance Scheme (NHIS)
with the policy objective of extending health
insurance coverage to all residents in the
country.13

To help understand the utilization trends of
health services among patients, several empir-
ical studies have been conducted globally to
assess how factors like time, distance, eco-
nomic status and users perception levels of
health facilities has impacted attendance.14,15

For example, Feikin et al. (2009) in a study
assessing the impact of distance on pediatric
healthcare utilization in rural Kenya conclud-
ed the rate of clinic visits decreases by 34 per-
cent for every kilometer increase in distance
travelled from the home to the clinic.16 In a
cross-sectional study conducted by Bour
(2003) in the Ahafo-Ano district in Ghana, he
alluded to the fact that the average travel cost
from the rural areas to the nearest health facil-
ity is very high, thereby playing a very signifi-
cant role in accessing health care.17 Hounton
et al. (2008) also concluded that distance to
health facility is a major determinant in seek-
ing of delivery health care among women in
rural Burkina Faso.18

However, despite the commitment to pursu-
ing a universal healthcare delivery system in
Ghana, there has been no known study that
measured how time, cost or distance to get to
the designated registration centers for
enrolling into the NHIS are impacting the
probabilities of subscription into the program,
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especially among those in the rural and peri-
rural settings.
Spatial analytical techniques and geography

information systems (GIS) have been used in
recent times to help explain the variability in
events in epidemiology and health research19

and have helped in directing limited resources
efficiently to solve health related issues.20 The
location of residential homes is a key indicator
for the likelihood of enrollment or participa-
tion in any health program as it affects the
time, distance or cost one needs to commit to
in order to utilize services provided. Adopting
spatial analytical methodologies will therefore
help visualize, manage and evaluate the
impact of location on access.21

This research thus seeks to explore the spa-
tial relationship between locations of residen-
tial homes and the likelihood of having either
no or partial versus complete enrollment of an
entire household into the newly introduced
health insurance program among residents in
the study area. 

Materials and Methods

The study participants included all heads of
households enrolled in a cross-sectional study
conducted in 20 rural and peri-rural communi-
ties in the Barekese subdistrict of the Atwima-
Nwabiagya district of Ghana (Figure 1). The
communities constitute the Barekuma
Collaborative Community Development Project
site; a collaborative partnership between the
community leadership and researchers from
Komfo Anokye Teaching Hospital, Kwame
Nkrumah University of Science and
Technology (KNUST) both in Kumasi, Ghana,
and the University of Utah (UofU) in Salt Lake
City, USA. 
A total of 3228 heads of household were

interviewed using a survey instrument adopt-
ed from the Ghana Demographic and Health
Survey with minimal modifications. The ques-
tionnaire has items related to household sub-
scription to the NHIS, socioeconomic variables
(such as ownership of farmland, home, house-
hold items, etc.) and demographic variables
(such as gender, age, marital status, level of
education, religious beliefs, occupation, etc.).
The research team used hand held global posi-
tioning system units to determine the location
of each home and the designated registration
center (at Nkawie) for enrollment in the study.
The study received ethical approval from the
UofU Institutional Review Board and
Committees on Human Research Publications
and Ethics of the KNUST College of Health
Sciences, School of Medical Sciences. 
The outcome variable of the study is a bina-

ry response to the question on whether all
members of a participating household were

fully enrolled in the health insurance program
versus partial or no enrollment. Using the
household as unit for analysis in Kulldorff’s
purely spatial scan statistic,22,23 a Bernoulli
model was then developed to identify possible
local geographic clusters of either complete
versus partial or no households enrollment in
the NHIS.24-26 The method uses circular win-
dow of varying radius centered at each house-
hold and moves across the map so that at any
given position the window includes different
sets of neighboring households. The radius of
the circular window varies repeatedly from
zero up to a maximum radius set such that not
more than 50 percent of the total study popula-
tion was within the circle. This method allows
the scanning window to continuously vary in
both location and size, thereby creating a large
number of distinct potential clusters. The test

determines the location and statistical signifi-
cance of clusters without prior assumptions
about the factors affecting enrollment to the
program in the study region.25

A bivariate analysis was then conducted to
assess the association of selected demograph-
ic and socioeconomic household indicators
within the cluster grouping. Since all variables
from the bivariate analysis came out to be sta-
tistically significant, several multivariate logis-
tic regression models were built to assess
which variable retain its significance in pre-
dicting the odds of a household enrolling the
entire membership in the health insurance
program and also to evaluate the effect of the
detected geographic clusters on enrollment. 
The socioeconomic status (SES) for the

households was computed using factor scores
generated from principal component analysis

Article

Figure 1. Location of the Barekuma Collaborative Community Development Project
(BCCDP) study site and the National Health Insurance Scheme Office at Nkawie.
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as weights on ownership of fourteen selected
household assets (such as furniture, televi-
sion, fan, cell phone, sewing machine, etc.).
Households were assigned aggregate scores
based on the possession of these assets. The
ranked scores were then classified into SES
three groups such as Low, Middle and High.27

This approach was adopted due to the chal-
lenge of getting actual household income data
in deprived settings as this and the fact that
acquired household assets are good indicators
to long term wealth.28

Travel-related time and cost for reaching the
NHIS registration center were computed as the
total duration and expense incurred, respec-
tively, to make a round trip from a home to a
centralized location within the respective com-
munities on foot and then continue with a pub-
lic commercial transport. These were generat-
ed based on travel cost and duration estimates
gathered from selected leaders in the commu-
nities. Travel time on foot was also estimated
as the time it takes an average healthy person
to travel a distance of one mile by using a stop-
watch to time this out. Distance measuring
tools in ArcGIS and Google Earth were used to
estimate the distances from the homes to the
registration center. Cut-off points used in cre-
ating categories for total travel time and cost to
make a round trip to register into the insur-
ance scheme were selected based on the
observed distribution patterns of the variables.
All data analyses were performed using
SaTScan 9.1.1 Sun Microsystems Inc., ArcGIS
10.1 [Environmental Systems Research
Institute (ESRI), Redlands, California and
STATA statistical software package StataCorp.
2007. Stata Statistical Software: Release 12.
College Station, TX: StataCorp LP]. 

Results

Of the 3228 total heads of households that
participated in the cross-sectional study, 1952
(60%) indicated having health insurance cov-
erage for their entire family units with the
remaining 40 percent reported having partial
or no coverage. Out of the total respondents,
1141 (35%) were females and 65 percent were
males. Seventy two percent reported being
married, while 231 (7%) were single at the
time of participation. Just over half the house-
holds were classified under low economic sta-
tus. A significant proportion of the respon-
dents (46%), reported farming as the the main
occupation. About a third of the reported not
having any form of formal education, while
2548 (79%) professed faith in the Christian
religion (Table 1).
The spatial scan statistic test identified

three statistical significant clusters (Cluster 1,
2 and 3) of households with either high or low

enrollment rates in the health insurance pro-
gram. All households outside the three signifi-
cant clusters were grouped as Outside Cluster.
The largest cluster area (Cluster 1) of lower
than expected complete household enrollment
rate into the insurance program covered 10 out
of the 20 communities in the study region
(Figure 2). This cluster consisted of a total of
320 (10%) households. 
Cluster 2 and 3 had a total of 611 (19%) and

189 (6%) households, respectively. All other
households outside the significantly detected
clustered zones of residences with high and
low enrollment clusters accounting to about
2108 (65%) were grouped as the Outside clus-
ter or houses in the region with no or random
enrollment pattern.
The enrollment rate into the NHIS spanned

from about 25 percent to 91 percent across the
communities. The travel time and cost to the
registration center varies by community and
within clusters. The highest average cost to
commute from the farthest community to and

from the registration center with a public com-
mercial transport was about 10 GH¢. Based on
the location of the community, it takes approx-
imately of 143 to 330 minutes in travel time for
a head of a household to register his or her
dependents into the insurance program. The
average family size ranges from about 5 to 8
persons per household within the communi-
ties (Table 2). 
There is a positive linear correlation

between travel time and cost, distance and cost
and finally between time and distance to get to
the enrollment center to subscribe in the pro-
gram. Thus, a one unit rise in one indicator
leads to a corresponding increase in the other.
However, there was a wide variability in the
three indicators among clusters. Households
on average experience more in total travel
time, distance and cost to make a round trip to
and from the registration center compared to
their counterparts in the other clusters.
Conversely, households in the Cluster 2 house-
holds tend to spend much lower when compar-

Article

Table 1. Demographic characteristics of households.

Variables Categories No. (%)

Gender Female 1141 (35.35)
Male 2087 (64.65)

Age (years) ≤35 796 (25.56)
36-45 800 (25.69)
46-60 817 (26.24)
≥61 701 (22.51)

Marital status Married 2340 (72.49)
Single 231 (7.16)
Divorced 263 (8.15)
Widowed 394 (12.21)

Occupation Farming 1489 (46.13)
Teachers/Students 111 (3.44)
Trading 596 (18.46)
Others 1032 (31.97)

Educational level None 1085 (33.61)
Primary 425 (13.17)
Middle/ Junior High 1,353 (41.91)
Senior High 200 (6.20)
Tertiary 165 (5.11)

Religious beliefs Christianity 2548 (78.93)
Moslem 576 (17.84)
Others 104 (3.22)

Household size ≤4 1309 (40.55)
5-8 1394 (43.18)
9-11 277 (8.58)
≥12 248 (7.68)

SES Low 1874 (58.05)
Middle 938 (28.97)
High 419 (12.98)

NHIS Yes 1952 (60.47)
Enrollment  No 1276 (39.53)
Cluster Outside 2108 (65.30)

Cluster 1 320 (9.91)
Cluster 2 611(18.93)
Cluster 3 189 (5.86)

SES, socioeconomic status; NHIS, National Health Insurance Scheme.
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ing all significantly detected clusters thereby
confirming the identification of such group
(Figures 3-5).
Bivariate analysis to evaluate the relation-

ship between selected household demographic
indicators and complete household enrollment
in the NHIS within each identified cluster
showed highly significant statistical associa-
tions with all selected variables at an α=0.05
level of significance. An evaluation of the dis-
tribution pattern of the respondents by marital
status and occupation across clusters revealed
relatively similar trends with a very significant
proportion of them either married or farmers.
Larger proportion also reported Middle/Junior
High as their highest attained level of formal
education across all detected clusters.
However, the greatest proportional differences
were in travel cost and time where almost all
respondents in the Cluster 1 fell in the high
ends of those variables while the other clusters
did not (Table 3).
A comparison of the odds of enrollment

appeared relative similar between the four
models. For example, there was a statistically
significant increase in the odds of enrollment
regardless of the model with an increase in
age, the level of education attained and higher
socio-economic level of the respondents. Thus,
heads of households with tertiary level of edu-
cation have 2.1 [95% CI: 1.29-3.53] times the
odds of enrolling their entire dependents in
the insurance program comapared to their
counterparts who had no formal education.
Residents in the Cluster 2 region had about 1.5
[95% CI: 1.19-1.86] times the odds of enrolling
compared to the counterparts in the outside
sub-zone. The odds to enroll, however, reduces
with an increase in both travel time and cost
when predicting enrollment rates without
assessing for cluster effect.
There was a significant reduced odds of

enrolling with an increase in the size of the
household unit. For example, households with
more than 12 members have about 0.67 [95%
CI: 0.25-0.47] times the odds to enroll
comapred to those with less than 4 members
across all predictive models. The occupational
background of the heads of households
seemed not to have any effect on the likelihood
of enrolling their dependents. However, those
who reported to be teachers or students in
school tend to have much higher odds com-
pared to their farming counterparts (Table 4). 
There was some level of statistical signifi-

cance detected for travel cost in predicting the
probability of enrollment in the second model
without the time component. However, this
level of significance completely disappeared
when time was added to the third model. A fur-
ther evaluation to assess the effect of cluster-
ing in the forth model revealed that travel time
and cost played very significant role in predict-
ing the odds of enrolling in the program given

the location of the cluster. This finding ther-
fore offers more credence to the existence of
great variability in the detected clusters and
should be the prominent factor in the alloca-
tion of resources when designing intervention
programs for the study region. 

Discussion

Despite the progress made with the intro-
duction of the nationalized health insurance
scheme for helping Ghanaians access health
care, some groups of the populace still lack the
access anticipated in the policy objective that
ushered in the NHIS. Studies of this kind, tak-
ing into consideration the effect of spatial fac-

tors on the subscription to the program, are
therefore of high importance.
Using a Bernoulli-based spatial scan statistic,

we have identified the existence of potential
clustering in the enrollment pattern of house-
holds into the health insurance program. We
found three significant clusters of households
in the study region with either high or low par-
ticipatory rates in the program. Interestingly,
the largest geographic cluster with very low
enrollment rate (Cluster 1) appeared in the
most difficult communities to access by road in
the subdistrict. The implication of this in rela-
tionship to the NHIS policy objective will be the
urgent call for setting further administrative
strategies that will include locating registration
centers much closer to such areas or using
mobile registration centers that visit outlying

Article

Figure 2. Map of the identified clusters in enrollment patterns and the National Health
Insurance Scheme (NHIS) Office. 
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Table 2. Distribution of community and cluster features.

Category Variable Enrollment rate Mean household size Mean distance Mean time Mean cost
(miles) (min) (gh¢)

Community Sikayena 0.11 5.28 81.73 261.04 4.80
Atramso 0.25 5.25 103.24 304.84 7.60
Ataase 0.29 6.11 79.01 218.79 4.80

Boahenkwaa #1 0.32 6.04 111.58 330.58 10.00
Boahenkwaa #2 0.32 5.63 110.57 311.94 10.00

Adegya 0.32 7.19 97.56 226.95 9.00
Kwame Marfo 0.33 5.11 81.83 262.80 4.80
Achiase #2 0.36 4.55 82.06 254.29 4.80
Worapong 0.40 7.46 100.81 241.21 10.00
Barekuma 0.44 8.07 72.18 199.05 4.20
Aninkroma 0.50 8.00 71.17 176.42 4.00
Marban 0.54 6.42 65.40 161.83 3.40
Kumi 0.55 7.24 67.54 165.27 4.00
Abira 0.58 7.85 77.72 194.92 4.80
Essaso 0.60 5.90 63.31 149.10 3.80
Fufuo 0.61 5.88 77.82 196.02 4.80

Barekese 0.66 5.11 69.36 170.20 3.80
Adankwame 0.68 5.47 61.15 142.61 3.20

Achina 0.77 5.46 80.47 240.73 4.60
Amankwatia 0.91 4.91 79.63 223.92 4.80

Cluster Cluster 1 0.32 6.43 93.79 249.83 7.69
Cluster 2 0.71 5.04 69.34 169.66 3.80
Cluster 3 0.42 8.27 71.78 190.28 4.12
Outside 0.63 5.68 67.81 165.80 3.81

Table 3. Bivariate analysis of selected indicators.

Variable Category All households Association within clusters
No. (%) Cluster 1 Cluster 2 Cluster 3 Outside P-value

No. (%) No. (%) No. (%) No. (%)

Gender Female 1141 (35.35) 87 (27.19) 258 (42.23) 71 (37.57) 725 (34.39) <0.001
Male 2087 (64.65) 233 (72.81) 353 (57.77) 118 (62.43) 1383 (65.61)

Age (years) ≤35 796 (25.56) 61 (20.54) 152 (25.63) 24 (13.26) 559 (27.36) <0.001
36-45 800 (25.69) 72 (24.24) 146 (24.62) 38 (20.99) 544 (26.63)
46-60 817 (26.24) 94 (31.65) 163 (27.49) 56 (30.94) 504 (24.67)
≥61 701 (22.51) 70 (23.57) 132 (22.26) 63 (34.81) 436 (21.34)

Marital status Married 2340 (72.49) 238 (74.38) 430 (70.38) 139 (73.54) 1533 (72.72) 0.040
Single 231 (7.16) 13 (4.06) 55 (9.00) 6 (3.17) 157 (7.45)
Divorced 263 (8.15) 30 (9.38) 49 (8.02) 12 (6.35) 172 (8.16)
Widowed 394 (12.21) 39 (12.19) 77 (12.60) 32 (16.93) 246 (11.67)

Occupation Farming 1489 (46.13) 277 (86.56) 199 (32.57) 136 (71.96) 877 (41.60) <0.001
Teachers/Students 111 (3.44) 5 (1.56) 22 (3.60) 4 (2.12) 80 (3.80)
Trading 596 (18.46) 11 (3.44) 138 (22.59) 17 (8.99) 430 (20.40)
Others 1032 (31.97) 27 (8.44) 252 (41.24) 32 (16.93) 721 (34.20)

Educational level None 1085 (33.61) 139 (43.44) 149 (24.39) 69 (36.51) 728 (34.54) <0.001
Primary 425 (13.17) 43 (13.44) 71 (11.62) 36 (19.05) 275 (13.05)
Middle/Junior High 1353 (41.91) 110 (34.38) 314 (51.39) 71 (37.57) 858 (40.70)
Senior High 200 (6.20) 21 (6.56) 35 (5.73) 9 (4.76) 135 (6.40)
Tertiary Education 165 (5.11) 7 (2.19) 42 (6.87) 4 (2.12) 112 (5.31)

Religious belief Christianity 2548 (78.93) 235 (73.44) 493 (80.69) 158 (83.60) 1662 (78.84) <0.001
Moslem 576 (17.84) 59 (18.44) 97 (15.88) 30 (15.87) 390 (18.50)
Others 104 (3.22) 26 (8.13) 21 (3.44) 1 (0.53) 56 (2.66)

Household size ≤4 1309 (40.55) 102 (31.87) 296 (48.45) 55 (29.10) 856 (40.61) <0.001
5-8 1394 (43.18) 144 (45.00) 256 (41.90) 62 (32.80) 932 (44.21)
9-11 277 (8.58) 34 (10.63) 27 (4.42) 28 (14.81) 188 (8.92)
≥12 248 (7.68) 40 (12.50) 32 (2.24) 44 (23.28) 132 (6.26)

Travel time (min) ≤ 163 1635 (50.65) 0 (0.00) 366 (59.90) 0 (0.00) 1269 (60.20) <0.001
164-245 1420 (43.99) 161 (50.31) 245 (40.10) 189 (100.00) 825 (39.14)
≥ 246 173 (5.36) 159 (49.69) 0 (0.00) 0 (0.00) 14 (0.66)

Travel cost (gh¢) ≤3.90 2151 (66.64) 0 (0.00) 611 (100.00) 0 (0.00) 1540 (73.06) <0.001
4.00-7.50 894 (27.70) 137 (42.81) 0 (0.00) 189 (100.00) 568 (26.94)
≥7.60 183 (5.67) 183 (57.19) 0 (0.00) 0 (0.00) 0 (0.00)

SES Low 1874 (58.05) 295 (92.19) 263 (43.04) 165 (87.30) 1151(54.60) <0.001
Middle 938 (28.97) 24 (7.50) 242 (39.61) 24 (12.70) 645 (30.60)
High 419 (12.98) 1 (0.31) 106 (17.35) 0 (0.00) 312 (14.80)

NHIS enrollment No 1276 (39.53) 218 (68.13) 177 (28.97) 109 (57.67) 772 (36.62) <0.001
Yes 1925 (60.47) 102 (31.87) 434 (71.03) 80 (42.33) 1336 (63.38)
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regions. From the study, we have identified SES,
travel cost and time to the registration center as
factors that are strongly associated with enroll-
ment of entire household membership in the
health insurance program. Additionally, efforts
should be made to target the poor in educative
programs that will help woo their interest and
understanding of the benefits in enrolling in a
program that will help alleviate the heavy cost
associated in accessing health care. Given that
the inhabitants are predominantly farmers
earning seasonal income from crop harvest, fur-
ther strategies like premium payment in install-
ment fashion could be set in place to offer some
reliefs during the between-harvest periods.
The use of Spatial Scan test for locating

potential clusters as done in this study has
some limitations including the choice of per-
ceived enrollment percentage of the study pop-
ulation one needs to use to effectively pick sig-
nificant cluster groups. However, we think
findings from this study are important to help
identify areas for which more outreach is
needed to increase enrollment in the insur-
ance scheme. 

Conclusions

Notwithstanding the positive impact of the
nationalized health insurance program in
Ghana in getting the citizenry access to
healthcare, some residents in the research
area are still not participating in the program.
Even though it is designed to help lessen the
health shock and associated financial expens-
es to a household in times of need. Using spa-
tial scan analysis, we have detected clusters of
households with either low or high enrollment
rates in the NHIS among residents in the study
region with travel time and cost to the desig-
nated registration center from the research
communities being the most significant pre-
dictors influencing those enrollment patterns.
It is also worth noting that, the higher than
expected cluster of households was detected
around the only government-owned health
facility (Barekese Community Health Post) in
the entire subdistrict while the lower than
expected clusters are in locations where
access to health facilities is restricted.
To help improve equity in accessing health-

care and promote the NHIS’s primary goal of
achieving universal health insurance cover-
age, policy and decision makers need to under-
stand factors beyond socioeconomic indicators
that are associated with enrollment in the pro-
gram. This could help direct strategies that
might inform how registrations centers are to
be located to ease the cost and time element in
order to motivate participation in the insur-
ance program in the face of limited resource
availability. 

Article

Figure 3. Plot comparing total travel cost to time for enrolling in the insurance program.
NHIS, National Health Insurance Scheme.

Figure 4. Plot comparing travel cost to distance for enrolling in the insurance program.
NHIS, National Health Insurance Scheme.

Figure 5. Plot comparing total travel distance to time for enrolling in the insurance pro-
gram. NHIS, National Health Insurance Scheme.
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