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Abstract

The study of access to primary healthcare centers (PHCs) in the middle region of Indonesia, including
Bali, is scarce. A study on primary healthcare access is worth undertaken in this region because it is usually
given less attention regarding its fair distribution of healthcare facilities in relation to their population. This
study aimed at determining geographical distribution and concentration of PHCs facility and demand in Bali
Province. This study focused on the inpatient facility and demand of PHCs in relation to population. Data of
PHCs’ inpatient facility and demand of each regency/city and population data were obtained from Bali Health
Profile of 2015 to 2019. Location quotients (LQ) of inpatient facility and inpatient demand for each regency/
city were calculated to determine the spatial concentration of the two variables compared to the provincial av-
erage. Our study found that there was variation in facility and demand for inpatient care in PHCs in Bali. A
low level of inpatient facility and demand was seen in Regency of Buleleng, Denpasar, and Gianyar, while a
high level of facility and demand for inpatient facility was observed in Regency of Jembrana, Tabanan,
Klungkung, and Karangasem. A unique finding was also noticed in Bangli Regency, where the inpatient facili-
ty of PHC was high, while the inpatient demand was low. This might indicate a need for evaluation of the in-
patient facility of PHC in this Regency.
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Abstrak

[Distribusi Fasilitas dan Kebutuhan Pelayanan Rawat Inap Puskesmas Berdasarkan Location Quotient di
Bali, Periode 2015-2019]

Penelitian mengenai akses terhadap layanan kesehatan primer (Puskesmas) di wilayah Indonesia
bagian tengah, termasuk Bali, masih sangat minim. Studi terhadap akses layanan kesehatan di wilayah ini
perlu dilakukan mengingat seringkali mendapat perhatian yang lebih rendah dalam hal distribusi fasilitas
pelayanan kesehatan terkait dengan populasinya di wilayah ini. Studi ini bertujuan untuk menggambarkan
distribusi geografis fasilitas dan kebutuhan puskesmas di Provinsi Bali. Studi ini berfokus pada fasilitas rawat
inap dan kebutuhan layanan rawat inap di puskesmas dikaitkan dengan populasi. Data fasilitas rawat inap
dan kebutuhan layanan rawat inap puskesmas di setiap kabupaten/kota, serta data populasi diperoleh dari
data Profil Kesehatan Provinsi Bali tahun 2015-2019. Location quotient (LQ) dari fasilitas rawat inap dan
kebutuhan rawat inap puskesmas di masing-masing kabupaten/kota dihitung untuk menentukan konsentrasi
spasial kedua variabel dibandingkan terhadap rerata pada tingkat provinsi. Tingkat fasilitas dan kebutuhan
terhadap pelayanan rawat inap puskesmas yang rendah ditemukan di Kabupaten Buleleng, Denpasar, dan
Gianyar, sedangkan tingkat fasilitas dan kebutuhan terhadap pelayanan rawat inap puskesmas yang tinggi
ditemukan di wilayah Kabupaten Jembrana, Tabanan, Klungkung, dan Karangasem. Hasil yang unik
ditemukan pada Kabupaten Bangli, dimana fasilitas rawat inap puskesmas menunjukkan tingkat yang tinggi,
namun kebutuhan atas layanan rawat inap puskesmas di wilayah ini adalah rendah. Terdapat variasi dalam
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tingkat fasilitas dan kebutuhan layanan rawat inap puskesmas di Provinsi Bali. Evaluasi terhadap fasilitas
layanan kesehatan rawat inap puskesmas perlu dilakukan di kabupaten dengan ketidakseimbangan antara

suplai dan kebutuhan.

Kata Kunci: Akses layanan kesehatan, Bali, rawat inap, puskesmas

Introduction

Access to healthcare is an important
issue in Indonesia and other developing
countries. Achieving health-for-all remains
an utmost priority of national development
plans. Availability is one of the geographic
dimensions of health access defined as the
adequacy of the health facility and provid-
ers V. Based on this dimension, health care
access is related to the opportunity to get
health care when needed, and it is common-
ly measured using indicators such as the
number of beds or doctors per capita.
World Health Organization'” reports that
there are inequalities in health care access,
health service coverage, and outcomes in
Indonesia. The government is currently
progressing to improve health facilities and
personnel as their supply and quality are
disproportionate across the country. Several
programs have been implemented by the
government, such as building national ca-
pacity for health inequality monitoring, im-
posing universal healthcare program, im-
proving geographic access to primary care
with the Nusantara Sehat Program, as well
as increasing the number of primary
healthcare centers (Puskesmas).

The health care system in Indonesia
has integrated preventive and curative med-
icine by the creation of Puskesmas. Puske-
mas is the primary healthcare centers
(PHCs) in Indonesia and it is the first level
of health facility in district jurisdiction. It
deals primarily with primary health care
(i.e., promotion, prevention, community
empowerment), even though, to some ex-
tent, it also deals with curative care®.

PHC:s also play a role as gatekeeper for re-
ferral to higher-level facilities such as spe-
cialized clinics and hospitals. Although the
main roles of puskesmas have not changed
significantly over time, particular Pusk-
esmas also provide basic inpatient care.
This inpatient facility was the result of the
increased demand for inpatient care as the
population expands over time.

Measuring inequalities of primary
healthcare facilities and demand provide
important information on identifying prior-
ity areas for program and policy response
in an effort to narrowing the gap between
the areas ®. This information is critical
during the planning of health sector pro-
gram as all health measures should be equi-
ty-oriented. The analysis of healthcare sup-
ply and demand can serve as a platform to
quantify and compare the resources and
demand between areas and help determine
priority area for appropriate responses.
Thus, it is vital for policymakers to devel-
op accurate measures of healthcare availa-
bility and accessibility . Several ap-
proaches and methods are available for
measuring access to health, such as cover-
age approach, minimum distance, travel
cost, etc. (" . However, Photis ©® pro-
posed a methodological approach to deter-
mine the healthcare demand, supply, and
service using location quotients. This
method can quantify how concentrated a
particular characteristic, phenomenon, or
group is in an area compared to the larger
region such as a nation "%, In this respect,
an LQ index is calculated by dividing the
areal concentration by the national concen-
tration, which quantifies the extent to
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which specific areas depart from the na-
tion's average norm. This method is mostly
used by researchers in economic geography
to measure how concentrated a particular
industry, occupation, or demographic
group. One of the LQ method's significant
attributes is its simplicity. The application
of this method was implemented by Abdul-
lahi and Abdullahi"'? to determine the spa-
tial concentration of health care facilities in
Gombe State, Nigeria. This study found
that unequal provision of health care facili-
ties exists in the region.

The studies on access to Puskesmas
in Indonesia were limited. Previous studies
mostly focused on describing healthcare
access in terms of financial barriers and
analyzing the association of service quality
and patients' satisfaction with certain health
care services'”'?). Several studies on Pusk-
esmas solely focused on human resources
compared to physical access to health care
(1617 ° A study by Nurcahyo and Bachtiar
19 measured the distribution of general
practitioners in Puskesmas and found that
24.36% of Puskesmas lacked general prac-
titioners, mostly located in Eastern Indone-
sia. The other study by Mujiati and Yuniar
(7" measured the availability of human re-
sources in primary health care centers in
eight major cities in Java, while a study by
Soewondo, Johar ¥ inspecting the facility,
activity, and finance of primary health care
centers in remote areas of Indonesia. Both
studies revealed that there were insufficien-
cies in particular indicators of health care
resources. On the other hand, the study of
access to primary healthcare centers in the
middle region of Indonesia, including in
Bali, is scarce. A study on primary
healthcare access is worth undertaking in
this region because it is usually given less
attention regarding its fair distribution of

healthcare facilities in relation to their pop-
ulation.

Therefore, this study aimed to de-
termine the geographical distribution and
concentration of primary healthcare centers
facility and demand in Bali Province. This
study focused on PHCs’ inpatient facility
and demand in relation to population. Un-
derstanding this distribution will enable us
to assess the areas with surplus and deficit
healthcare facilities and be utilized to pro-
vide healthcare resource allocation.

Methods
Data Collection

Bali Province consists of eight re-
gencies and a provincial city: Buleleng,
Jembrana, Tabanan, Badung, Gianyar,
Klungkung, Bangli, Karangasem, and
Denpasar City. Data of PHCs’ inpatient
facility and demand of each regency/city,
as well as data of population, were obtained
from 2015 — 2019 Bali Health Profile ">,
These public documents were published by
Bali Provincial Government Health Depart-
ment and are available online on https://
www.diskes.baliprov.go.id/profil-kesehatan
-provinsi-bali/. Inpatient facility was de-
fined as the total number of beds in PHCs,
and the inpatient demand was defined as
the total number of patients admitted in
PHCs. The data of facility and demand
were also collected for each regency/city.
Data of regency/city administrative bound-
aries were downloaded from
www.indonesia-geospasial.com (24) and
extracted by Geoda Software.

Data Analysis

PHCs’ inpatient facility and inpa-
tient demand data during 2015 to 2019 in
Bali Province are presented as descriptive
data in Table 2. Data was equipped with
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the percentage change in population, num-
ber of inpatient PHCs, number of PHC
beds, and inpatient patients in PHC for the
year 2015 to 2019. The cumulative differ-
ence percentage of those variables was also
determined to assess the overall trend of
inpatient facility and inpatient demand
throughout the study period. Location quo-
tients (LQ) of inpatient facility and inpa-
tient demand for each regency/city were
calculated to determine the spatial concen-
tration of the two variables compared to the
provincial average.

A location quotient of inpatient facility was
calculated based on the formula:

BJ/
B
t

’_. B,

FLQ® =

¥ pt
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r

B; is the number of PHC Beds in regen-

1
cy/city 1 and year t, and P; is the total

population at every regency/city i for year
t.

Location quotient of inpatient demand was
calculated based on the formula:
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PT; is the number of patients admitted to
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PHC in regency/city i and year t, and Py
is the total population at every regency/city
i for year t.

LQ > 1 indicates the high spatial concentra-
tion of inpatient primary healthcare facility/
demand in a regency/city compared to the
average share of each regency/city. LQ = 1
indicates a fair share of inpatient primary
healthcare facility/demand involved in rela-
tion to a population. While LQ < 1 indi-
cates a less than a fair share of inpatient
primary healthcare facility/demand in a re-
gency/city (11).

LQ data was joined with adminis-
trative boundary data using joins and relat-
ed tools of ArcMap 10.3 and processed to
produce a choropleth map. The LQ in the
map was classified into five classifications
) as shown in table 1.

Table 1. Location Quotient (LQ) categories

LQ Value range Categories
<0.80 Very moderate
0.80-0.94 Moderate
0.95-1.08 Average

1.09 -1.20 Intense

>1.20 Very intense
Result

This study found that the popula-
tion of Bali Province was consistently in-
creasing around 1.0 %-— 1.1% each year
from 2015 to 2019. Along with this in-
creased population, the number of PHCs
with inpatient care facility was also in-
creasing, as well as the number of beds,
except for 2016. However, the number of
patients admitted to inpatient care in prima-
ry health care centers tended to decrease
during the study period, with a cumulative
difference percentage of -63.1%. The sum-
mary of this data is presented in Table 2.
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Table 2. Primary Healthcare Centers’ Inpatient Facility and Demand Data During 2015 to

2019
Year Population A Population PHC APHC PHC-beds APHC-bed Patients A Patients
(%) (%) (%) (%)

2015 4,152,800 0.0% 38 0.0% 436 0.0% 18,289 0.0%
2016 4,200,100 1.1% 37 -2.6% 426 -2.3% 14,035 -23.3%
2017 4,246,500 1.1% 38 2.7% 460 8.0% 9,363 -33.3%
2018 4,292,200 1.1% 38 0.0% 460 0.0% 8,464 -9.6%
2019 4,336,900 1.0% 41 7.9% 481 4.6% 8,727 3.1%
Total 4.3% 8% 10.3% -63.1%

Note: Patient is defined as the number of patients admitted to the PHC to get inpatient care

Location quotient of an inpatient facility

The summary of the location quo-
tient for PHCs inpatient facility in each Re-
gency in Bali is presented in Table 3 and
visualized by Figure 1. Based on this sum-
mary, we can see several Regencies whose
LG indices were very moderate. These Re-

gencies were Buleleng, Denpasar, and
Gianyar. Badung Regency also had very
moderate LQ indices in 2015 and 2016.
However, the indices increased to average/
moderate from 2017 to 2019. The Regen-
cies with high LQ indices were Jembrana,
Tabanan, Klungkung, Bangli, and Ka-
rangasem.

Table 3. Location Quotient of Primary Healthcare Centers’ Inpatient Facility, 2015 to 2019

Regency/City 2015 2016 2017 2018 2019
Buleleng 0.59 0.61 0.71 0.71 0.68
Jembrana 1.75 1.80 2.01 2.02 1.95
Tabanan 1.90 1.96 1.82 1.83 2.10
Badung 0.54 0.55 0.92 0.91 0.86
Denpasar 0.26 0.15 0.14 0.14 0.13
Gianyar 1.25 1.28 0.64 0.64 0.79
Klungkung 1.14 1.17 1.93 1.94 1.56
Bangli 1.84 1.89 1.85 1.86 1.79
Karangasem 1.65 1.70 1.52 1.53 1.47
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Figure 1. Location Quotient of Primary Healthcare Centers’ Inpatient Facility, 2015 to 2019

Location quotient of inpatient demand

The inpatient demand in PHCs is
illustrated in Figure 2 and Table 4. Based
on this summary, high demand was ob-
served in four Regencies, namely Jembra-

na, Tabanan, Klungkung, and Karangasem.
Although Bangli Regency had a high LQ
index for an inpatient facility, this Regency
showed relatively low demand for inpatient
care, with the LQ index ranged from 0.08
to 1.00.

Table 4. Location Quotient of Primary Healthcare Centers’ Inpatient Demand, 2015 to 2019

Regency/City 2015 2016 2017 2018 2019
Buleleng 0.28 0.40 0.06 0.31 0.33
Jembrana 5.33 3.73 4.91 4.06 5.66
Tabanan 0.69 1.30 1.86 1.44 1.33
Badung 0.14 0.39 0.36 0.43 0.35
Denpasar 1.57 0.09 0.34 0.84 0.45
Gianyar 0.73 1.20 0.84 0.41 0.43
Klungkung 1.24 1.74 2221 1.74 0.99
Bangli 0.08 1.00 0.60 0.84 0.67
Karangasem 0.40 2.19 1.32 1.34 1.78
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Figure 2. Location Quotient of Primary Healthcare Centers’ Inpatient Demand, 2015 to 2019

Discussion

Using 2015 - 2019 Bali Health Pro-
file data, this study was the first to deter-
mine the PHCs inpatient supply and de-
mand in Bali to the best of our knowledge.
According to our finding, it is apparent that
while population, the number of PHC and
beds were consistently increasing in Bali
Province during the study period, the same
did not account for the number of patients.
The cumulative percent increase of beds
was 10.3 %, while the number of patients
showed a declining tendency to -63.1%.
This discrepancy might be related to public
perception towards inpatient care service in
primary healthcare centers. According to a
study by Rizki * that patients’ sense, feel-
ing, and thinking have affected the decision
whether they will reuse and advocate the
inpatient care service in PHCs. They also
argued that the patients had poorly rated the
non-medical facilities. These facilities in-
cluded the parking space, the sanitation of

restrooms, foods, and other non-medical
facilities. In contrast, a study by Soewondo,
Johar "® on patients’ satisfaction on the
PHC:s inpatient care found that the patients'
satisfaction varied depending on the loca-
tion of PHC. Patients in urban areas have
lower satisfaction with the PHC's inpatient
care service compared to patients in rural
and remote areas.

In this study, we employed a loca-
tion quotient (LQ) index to quantify and
compare inpatient care supply and demand
in PHC across regencies. LQ is a method
used to determine how concentrated or dis-
persed a particular facility or characteristic
is in an area compared to a larger area. In
this case, it is Regency versus Province.
Based on this method, we found a high var-
iation in allocation and distribution of
PHCs inpatient facility in Bali Province.
This indicates that some regencies of Bali
have more inpatient facilities than others.
Beyond expected, major urban areas of Ba-
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li, such as Buleleng, Denpasar, and Gian-
yar, had low LQ indices, which ranged
from 0.13 to 0.79. If we infer this roughly,
this means that the three Regencies had an
insufficient number of inpatient facilities to
support the population. However, in reality,
this relatively low level of facility might
not affect people's access to inpatient care
in the regencies as these areas can be clas-
sified as urban, which have more options
for inpatient care facilities (e.g., clinics and
hospitals). On the contrary, some regencies
such as Jembrana, Tabanan, Klungkung,
Bangli, and Karangasem were constantly
higher in LQ indices for PHC inpatient fa-
cility. This means that these Regencies
have a high concentration of PHC with in-
patient facility among the nine Regencies
in Bali, as the LQ indices showed more
than a fair share of facility. Simply put,
these Regions had more than enough PHC
with inpatient facility to meet public inpa-
tient care needs.

Analysis of inpatient care demand
revealed that there were four Regencies
with demand levels exceeding the Prov-
ince's average. These Regencies were Jem-
brana, Tabanan, Klungkung, and Ka-
rangasem. These Regencies are located rel-
atively remote to the provincial city, except
for Tabanan. Jembrana, Klungkung, and
Karangasem had relatively fewer hospitals;
thus, this might have reflected the high de-
mand for inpatient care in these Regencies.
However, though Tabanan Regencies had a
fair number of hospitals and PHCs, this
Regency still showed high demand for in-
patient care. While, Bangli Regency, which
had a relatively high inpatient facility in
terms of PHC, showed low demand for in-
patient care. This Regency also had few

hospitals compared to other Regencies. The
people of Bangli may have sought inpatient
care in neighboring Regencies, such as
Denpasar.

Analysis of healthcare distribution
based on location quotient could give intui-
tive information related to accessing
healthcare, and it allows for between area
comparison. In spite of that, this study
should be interpreted in the light of some
limitations. First, this study only analyzed
PHCs inpatient facility and demand; thus,
the facility and demand level of inpatient
care might not reflect the actual healthcare
supply and demand. Secondly, this study
measured facility and demand solely based
on one variable: number of beds and num-
ber of inpatient, respectively. Further anal-
ysis using multilayer variables can be car-
ried out to measure these dimensions more
comprehensively.

Conclusion

Employing the location quotient meth-
od, we explored the distribution of PHCs
inpatient facility and demand in Bali from
2015 to 2019. Our study found that there
was variation in facility and demand for
inpatient care in primary healthcare centers
in Bali. A low level of inpatient facility
was seen in Regency of Buleleng,
Denpasar, and Gianyar, while high demand
for inpatient facility was observed in Re-
gency of Jembrana, Tabanan, Klungkung,
and Karangasem. A unique finding was
also noticed in Bangli Regency, where the
PHCs inpatient facility was high, while the
inpatient demand was low. This might indi-
cate a need for evaluation of PHCs inpa-
tient facility in this Regency.
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