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Abstract

Background: Choosing the appropriate definition of rural area is critical to ensuring health resources are carefully
targeted to support the communities needing them most. This study aimed at reviewing various definitions and dem-
onstrating how the application of different rural area definitions implies geographic doctor distribution to inform the
development of a more fit-for-purpose rural area definition for health workforce research and policies.

Methods: We reviewed policy documents and literature to identify the rural area definitions in Indonesian health
research and policies. First, we used the health policy triangle to critically summarize the contexts, contents, actors
and process of developing the rural area definitions. Then, we compared each definition’s strengths and weaknesses
according to the norms of appropriate rural area definitions (i.e. explicit, meaningful, replicable, quantifiable and
objective, derived from high-quality data and not frequently changed; had on-the-ground validity and clear bounda-
ries). Finally, we validated the application of each definition to describe geographic distribution of doctors by estimat-
ing doctor-to-population ratios and the Theil-L decomposition indices using each definition as the unit of analysis.

Results: Three definitions were identified, all applied at different levels of geographic areas: “urban/rural”villages
(Central Bureau of Statistics [CBS] definition), “remote/non-remote” health facilities (Ministry of Health [MoH] defini-
tion) and “less/more developed” districts (presidential/regulated definition). The CBS and presidential definitions are
objective and derived from nationwide standardized calculations on high-quality data, whereas the MoH definition is
more subjective, as it allows local government to self-nominate the facilities to be classified as remote. The CBS and
presidential definition criteria considered key population determinants for doctor availability, such as population den-
sity and economic capacity, as well as geographic accessibility. Analysis of national doctor data showed that remote,
less developed and rural areas (according to the respective definitions) had lower doctor-to-population ratios than
their counterparts. In all definitions, the Theil-L-within ranged from 76 to 98%, indicating that inequality of doctor den-
sity between these districts was attributed mainly to within-group rather than between-group differences. Between
2011 and 2018, Theil-L-within decreased when calculated using the MoH and presidential definitions, but increased
when the CBS definition was used.
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Conclusion: Comparing the content of off-the-shelf rural area definitions critically and how the distribution of health
resource differs when analysed using different definitions is invaluable to inform the development of fit-for-purpose

rural area definitions for future health policy.

Keywords: Rural definition, Rural health services, Health policy, Equity, Health human resources

Background

Redressing the urban/rural disparity in health out-
comes is one of the fundamental challenges to achiev-
ing health equity. Although rural populations may
not always have poorer outcomes compared to urban
dwellers, lack of access to healthcare in rural areas—
related to fewer healthcare workers and facilities—con-
tributes to higher mortality and morbidity among rural
dwellers than otherwise may occur [1-3]. Given this,
implementing strategies to ensure an adequate supply
of rural health workers with appropriate skills could
improve rural population health overall. However, the
deployment of health workers to rural communities
where need is the greatest could depend on how rural
areas are defined and applied in government policies.

Rural area definitions generally refer to classifications
based on topography, access or distance to urban facili-
ties, agricultural landscape or population density. These
attributes are widely considered to characterize “rural”
in research and policy discourse [4—6]. There is wide
variability in how rural areas are defined in health pol-
icy and research between and within countries. Stud-
ies have referred to “rural” areas based on agricultural
land use, population density, distance or travel times
from urban centres, the extent of geographic isola-
tion, or having a country-like environment [4, 7]. Some
research in low- and middle-income countries (LMICs)
also defines rural areas based on their reliance on pri-
mary-level healthcare facilities [8].

While different countries should define rural areas
in ways that suit their local context, it is crucial that
within countries, some consensus is reached about
what is and is not a rural area [4-7]. This is particu-
larly important within a specific field of inquiry, such
as the health workforce, so that there is consistency
at a national level. The absence of standardized rural
area definitions for health purposes within countries
poses a major challenge for effectively targeting rural
health policy and programmes and supporting com-
parative research [5, 6]. The potential impact is likely
to be greater in LMICs, where relatively more peo-
ple live in rural areas and may be substantially more
disadvantaged unless supported by rural-targeted
health interventions [9]. Moreover, there is a limited
rural investment in the low-resource environments of

many LMICs; hence, it is crucial to ensure that scarce
resources are targeted to precisely defined rural areas
where need (and impact) is likely to be greatest [9, 10].

Indonesia is an LMIC with a large rural population
and persistent inequality in accessing healthcare ser-
vices and health outcomes between its regions [11-14].
In Indonesian-based studies on health workforce, the
term “rural” is often inconsistently defined and relies
on subjective perception [7, 8]. Some refer to rural as
any location outside Java-Bali, the most developed
areas in the nation [15, 16], whereas others classified
areas as rural based on population size or according
to researchers’ or respondents’ opinions [17-19]. On
the other hand, a range of studies about healthcare
utilization and outcomes, which analysed the national
surveys [11, 14], classified Indonesian areas according
to the Central Bureau of Statistics (CBS) definition of
urban and rural villages [20, 21]. The latter definition
was different from the definitions used in the health
workforce studies. From a health policy perspective,
there are currently various definitions of a rural area
applied in policies on providing scholarships for spe-
cialist training, deploying doctors in financially incen-
tivized rural posts, and allocating additional incentives
that could have implications for health workforce dis-
tribution [22-24]. Differences in the definition of rural
among studies and policies could prevent the uptake of
research evidence into practice. Likewise, policies that
are not guided by evidence could be less effective in
achieving their purposes [25].

Given this background and to formulate a more
suitable rural area classification for health policy and
research in Indonesia, this study aimed at exploring
and reviewing the existing definitions of rural areas in
Indonesian health policy and research, particularly in
the health workforce. This aim is achieved by (1) sum-
marizing the context, actors and process of establishing
the existing rural definitions, (2) comparing the content
of the definition through assessing their advantages and
disadvantages and (3) further statistical exercise to vali-
date these definitions by applying them to Indonesian
medical workforce distribution data. The study results
could help in developing and reaching consensus on a
rural area classification that fits for the health policy
and research.
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Methods

Design

This study undertook qualitative document analysis of
the “off-the-shelf” rural area definitions used in Indo-
nesian health policies and quantitative validation of the
definitions using Indonesian medical workforce data.

Data collection
Rural area definitions were identified by searching policy
documents publicly available through official Indonesian
government websites and other relevant websites, includ-
ing the National Legal Documentation and Information
Network (NLDIN), Ministry of Health (MoH), Minis-
try of Villages, Development of Disadvantaged Regions,
and Transmigration (MoVDT), CBS and the World
Bank open repository. The key search terms in Indone-
sian were “urban” (kota or perkotaan), “rural” (desa or
perdesaan), “remote” (terpencil), “less developed” or
“underdeveloped” or “disadvantaged” (tertinggal). Docu-
ments were also sourced peer-reviewed articles on health
workforces from selected databases (Medline, EMBASE,
Google Scholar) using keywords "doctor’, “physician” or
“health workforce”, “rural” or “remote” or “underdevel-
oped’, and “Indonesia” Initial searches were conducted by
LP. Documents were added that were sourced from key
Indonesian health stakeholder contacts that were known
to the two authors (LP and AM). All authors developed
the inclusion criteria: (1) the full-text article or docu-
ment was available in either English or Indonesian; (2)
published between 2000 and 2020; (3) included a defini-
tion of “rural” or “remote” or a particular area classified
geographically; (4) related to the health sector, and, for
peer-reviewed articles, (5) original research, policy or
literature review. Because the policy documents were in
Indonesian language, these were screened by LP and AM,
who are native speakers of Indonesian language, to assess
whether they met the previously stated inclusion criteria.
Additional criteria specifically for rural area definitions
included (1) that they were applied to health-related pol-
icy or programmes AND (b) they used an explicit scor-
ing system to define criteria. The initial screening and
assessment of rural area definitions was also completed
by LP and AM and discussed with all authors. All authors
agreed on the final rural area definitions included in this
study.

Data analyses
The data analyses were completed in three iterative
phases.

Phase 1 included the review of the context, actors and
the processes for a range of rural area definitions applied
in Indonesian health policy. For each rural area defini-
tion meeting the inclusion criteria, a deductive approach
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was used to summarize relevant policy actors, processes,
and context of each definition drawing on Walt and Gil-
son’s policy analysis triangle [26]. The aim of exploring
these aspects was to help inform the potential impact of
the rural area definitions on policies around current and
future health workforce deployment.

Phase 2 assessed the contents of each definition by
reviewing its advantages and disadvantages guided by the
norms of appropriate rural definitions for health policy
and research formulated by Hart et al. (2005) and Coburn
et al. (2007) as to whether each definition was explicit and
meaningful; replicable; quantifiable and not subjective;
derived from high-quality data; not frequently changed;
had on-the-ground validity; and had clear boundaries [5,
6]. As these references did not include a detailed descrip-
tion of each norm, the authors discussed how each norm
was relevant to the rural health workforce.

Phase 3 compared the doctor-to-population ratios
(DPRs) and inequality estimates between districts when
grouped according to the identified rural area definitions.
This was done to further inform the validity of each defi-
nition in pinpointing areas with lower doctor supply.

First, to ensure comparability, all definition were con-
verted to the district level. District level was selected
because Indonesian governance is decentralized to the
district level; thus, analysis was expected to inform dis-
trict health policies and programmes. The area of dis-
tricts ranges from 10 to 44,071 km? whilst population
size in 2018 ranged from 13,800 to 5,840,000 [27]. Each
district is administratively divided into subdistricts, and
subdistricts comprise several villages.

District-level DPRs were calculated as the number of
medical doctors (of any type) in each district, divided
by the district’s population size. Data used for DPR cal-
culations reported (1) the number of doctors residing in
each village in 2011, 2014 and 2018, sourced from the
village censuses (Potensi Desal, PODES), and (2) district-
level population sizes in 2011, 2014 and 2018, sourced
from the CBS [27-29]. Village censuses are conducted
every 3—4 years. They collect information on popula-
tion characteristics, road infrastructure, and health and
educational facilities, with village officials as the inform-
ants. The district-level population size was derived from
annual population estimates based on updates to the
2010 Indonesian Population Census count, available from
provincial CBS websites. Population censuses are con-
ducted every 10 years.

Quantitative analyses included descriptive statistics
and decomposition of Theil-L based on the DPRs. DPRs
are a key indicator for monitoring doctor supply rela-
tive to population need [30] and informing achievement
of the Sustainable Development Goals between coun-
tries [31]. In addition, studies suggest that DPRs are
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valuable to identify inequalities in the distribution of
doctors within countries [32, 33].

The Theil-L measures—Theil-L total and its within-
group (Ly,) and between-group (L) decompositions—are
frequently applied to DPRs to investigate inequalities in
health workforce distribution and the sources of these
inequalities [34]. The Theil-L (L) ranges between 0 and
1, with higher values indicating higher inequality. Ideally,
each category of a rural area definition is relatively homo-
geneous (within-group variance accounts for a small pro-
portion of Theil-L), while the categories themselves are
heterogeneous (between-group variance accounts for
a large proportion of Theil-L). In this study, the decom-
position of the Theil-L estimates for each category of the
rural area definitions allows us to identify whether the
between- or within-group differences are more responsi-
ble for overall DPR inequality.

All analyses were completed using StatalC 16.0 (Stata-
Corp, College Station, TX, USA).

Box 1. Theil-L estimates
Theil-L (L) formula:

=5 oa(2) s

pi = population size at unit i, P=overall population
size, d; = number of doctors at unit i, D=overall
number of doctors.

L =L, + Lg, with:

Lw = (P1/P)L1 + (P2/P)L2

Lg = (P1/P) log (X/X1) + (P2/P) log (X/X2)

P=overall population size, PI=population size in
group 1, P2=population size in group 2, LI =L meas-
ure in group 1, X=overall doctor density, X1 =doc-
tor density in group 1, X2=doctor density in group 2,
L2=L measure in group 2.

Results

The search identified 25 policy documents (Additional
file 1: Table 1A) and 48 articles containing eight rural
area definitions. Of these, only three definitions were
applied in health-related policy or programmes and
had a clear scoring system, thereby meeting the inclu-
sion criteria. Figure 1 shows the flow for the documents
and rural definition search. The three definitions were
as follows: (1) MoH-defined remote health facilities, (2)
presidential regulation-defined less developed districts
and (3) CBS-defined urban and rural villages (hereaf-
ter, these are referred to as MoH definition, presidential
definition and CBS definition, respectively). Definitions
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that were excluded are (1) district nomenclature (Kota/
Kabupaten), (2) underdeveloped, border, island areas
(DTPK: Daerah Tertinggal, Perbatasan, dan Kepulauan),
underdeveloped, frontiers, outermost areas (Daerah
3T: Tertinggal, Terdepan, Terluar), village nomenclature
(Desa/Kelurahan) and regional (Sumatera, Java-Bali,
Kalimantan, Sulawesi, Nusa Tenggara-Maluku-Papua).
The explanations on the inclusion or exclusion are avail-
able in the Additional file 1: Table 2A.

The three rural area definitions apply at different geo-
graphic levels. The CBS definition is at the village level,
the smallest compared to the other two definitions. The
MoH definition applies to health-facility catchment
areas, which may include one or more villages, while the
presidential definition is determined at the much larger
district level. In 2018, there were 2054 remote health
facilities, 122 less developed districts and 67,602 rural vil-
lages, according to the MoH, presidential and CBS defini-
tions, respectively. Some overlaps were identified across
the three definitions (39% of the remote facilities were
located in rural villages in less developed districts) or two
definitions (i.e. 53% of remote facilities were in rural vil-
lages in more developed districts, and 2% were in urban
villages in less developed districts). The remaining 6% of
remote facilities were in urban villages located in more
developed districts (Table 1).

Figure 2 illustrates the locations of remote health facili-
ties (MoH-defined), less/more developed districts (presi-
dential regulation-defined), and wurban/rural villages
(CBS-defined) in two selected provinces in Indonesia and
how these definitions may overlap.

Phase 1: actors, processes, contexts and contents

of the rural area definitions

The CBS definition was the first urban/rural classifica-
tion established by the government, regularly updated
every 10 years since 1971 [35]. The less developed district
classification was defined through presidential regula-
tions since 2004, updated every 5 years [36], while the
remote health facility definition was established by the
MoH initially in 2007 with occasional updates [37]. The
CBS definition was developed to promote more uniform
urban/rural concepts throughout Indonesian policy and
strategy [35], while the MoH and presidential definitions
were released in conjunction with the national strat-
egy to accelerate the growth of less developed and more
remote Indonesian areas [38]. This national strategy
was triggered by the newly elected government’s com-
mitment to equitable development across Indonesia, by
supporting the growth in the eastern region which had
been experiencing long-term below-national-average
economic, educational and health outcomes [39, 40]. In
2004, the commitment was strengthened to include any
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Fig. 1 Search strategy to identify rural area definition. MoH: Ministry of Health (Kemenkes), MoVDT: Ministry of Villages, Development of
Disadvantaged Regions, and Transmigration (Kemendesa PDTT), NLDIN: National Legal Documentation and Information Network (JDIH), CBS:

Table 1 Remote health facility' locations according to the
presidential and CBS definitions

CBS definition? Presidential definition® Total
More developed Less developed
district district
Urban villages 144 51 195
Rural villages 1325 984 2309
Subtotal 1469 1035 2504

Source of data: MoH, 2018

' According to MoH letter DG.01.01/11/1979/2018. All of the remote health
facilities were owned by the government (Puskesmas)

2 According to the Head of CBS Regulation 37/2010, 67,602 villages were
classified as rural and 16,329 urban in 2018

3 According to Presidential Regulation 131/2015, 122 districts are considered less
developed and 392 as more developed in 2018

underdeveloped Indonesian regions—whether located in
the eastern region or not—highlighting the importance
of accelerating development in the less developed and
remote areas. Following this, several ministries estab-
lished policies to achieve better equity between regions,
including the MoH, which began classifying remote
health facilities in 2007 (Table 2).

These definitions have different impact to health
workforce geographic distribution (see context and
content in Table 2). The MoH definition determines
that the capitation payment rate for the remote health
facilities is at least twice that of their non-remote
counterparts [41], resulting in higher incentives
that could be received by doctors practicing in those
facilities. The MoH-defined remote facilities also can
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and 67% in Papua and Central Java (Additional file 1: Table 3A)

Fig. 2 Map of remote health facilities, less/more developed districts, and urban/rural villages in the provinces of Bengkulu and South Sumatera.
lllustrates the locations of the three rural area definitions in Bengkulu and South Sumatera—provinces located in Sumatera Island. The proportion
of less developed districts and rural villages varies across provinces. For example, 10% of districts in Bengkulu and 12% in South Sumatra are less
developed, compared to 90% in Papua and 0% in Central Java. And 89-90% of villages in Bengkulu and South Sumatera are rural, compared to 97%

)

* Province capital

. Remote health facilities
() CBS classification
Rural villages
L [ Urban villages
Presidential regulation
CI More-developed district
KRR Less-developed district

—— District border

employ doctors under the financially incentivized
contractual posting such as in Nusantara Sehat [22].
Doctors working in the presidential-defined less devel-
oped districts are prioritized to obtain scholarships for
specialist trainings [24]. In addition to these, doctors
working in remote health facilities or less developed
districts are entitled to receive additional financial and
nonfinancial benefits such as hardship allowances and
government-provided accommodation. Further, facili-
ties classified as remote or situated in less developed
districts are more likely to receive special funding to
build health infrastructure [42]. All of these policies
could potentially encourage more doctors to work in
these rural-defined places (i.e. the less developed dis-
tricts and remote health facilities). On the other hand,
while the CBS definition was applied to classify gov-
ernment-owned primary healthcare clinics (Pusat Kes-
ehatan Masyarakat [Puskesmas]) into urban and rural,
no special funding or financial incentives were pro-
vided due to this classification received [43]. The sum-
mary of contexts and contents can be found in Table 2.

Phase 2: advantages and disadvantages of each rural area
definition

Table 3 shows the advantages and disadvantages of each
definition to serve as the appropriate rural area definition
for health research and policy purposes.

All three definitions are explicit in terms of having clear
criteria measuring the distance or accessibility of urban
amenities such as district business centre, health and
education facilities (Table 3).

The presidential and CBS definitions use criteria mean-
ingful for medical workforce supply by accounting for
population characteristics positively associated with
higher doctor need and/or utilization including popula-
tion density, per capita consumption, and literacy. On the
other hand, the MoH remote health facility classification
does not account for population density.

While the presidential and CBS definitions systemati-
cally classify areas based on high-quality, routinely col-
lected data, minimizing subjectivity and resulting in
standardized outcomes, the MoH-defined remote facil-
ity definition allows some provincial and district health
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MoH definition

Presidential definition

CBS definition

Actors (who established the defini-
tion)

Established by the MoH

Process (when the definition was
established)

One of the MoH responses to

the Indonesian Government's
National Long-Term Development
Plan 2005-2025, to accelerate the
growth of less developed and more
remote Indonesian areas. Regula-
tions for remote health facilities
have been established or revised
three times, in 2007, 2013 and 2015

The definition was aimed to
improve healthcare access and
quality in remote and very remote
areas, strengthen community
empowerment and provide legal
certainty for healthcare workers
Guide for deploying health
workers under the rural financial
programme (i.e. Nusantara Sehat,
voluntary contractual posting or
PTT Daerah)

A higher capitation rate is allocated
for remote health facilities, of
which at least 50% must be given
for health personnel incentives.
Remote health facilities receive a
capitation payment rate at least
twice as much as their non-remote
counterparts (i.e. non-remote
facilities with one full-time doctor
will receive IDR 4500, while remote
facilities with one full-time doctor
will receive IDR 10,000). Remote
facilities can also receive a capita-
tion fund for 1000 members even
if the actual number of members
is lower

Context and content (purpose of
the definition and use in the health
service policy)

Established by the president, with
more detailed technical guidelines
issued by the MoVDT

In conjunction with the National
Long-Term Development Plan
2005-2025 to accelerate the
growth of less developed and
more remote Indonesian areas. The
definition was updated in 2010,
2015 and 2020

The definition aimed to accelerate
the reduction of the gap between
regions to achieve more equitable
development and supply the basic
needs, facilities and infrastructure in
the less developed areas

Doctors working in less developed
districts are prioritized for scholar-
ships and recommendation letters
from the local government for
specialist education

Health facilities, both primary
healthcare centres and hospitals,
are prioritized for special funding
for building healthcare infrastruc-
ture. The quality of health facilities
is important to recruit and retain
health workers in rural and remote
areas

Established by the CBS

The latest urban/rural classification
was released in 2010, as the update
from previous versions (1971, 1981
and 1990), using the 10-yearly popu-
lation census data

The classification was aimed to
promote uniformity in the use of
concepts, definitions and criteria for
urban and rural areas in Indonesia
The MoH classifies government-
owned primary healthcare facilities
(Puskesmas) as urban or rural based
on a modified CBS classification.
However, neither the original nor
modified CBS classification has been
used in health-funding policy; there
is no substantial difference between
urban and rural Puskesmas regarding
the scope of services and capitation
rate received

MoH Ministry of Health, MoVDT Ministry of Villages, Development of Disadvantaged Regions, and Transmigration, CBS Central Bureau of Statistics

authorities to recommend health facilities for inclusion.
The remote facility classification, being partially self-
nominated by local government, offers enhanced flex-
ibility and considers local challenges in supplying health
resources that are not necessarily captured by existing
criteria used in other definitions, enabling enhanced
validity in demonstrating remoteness. However, this self-
nominating procedure could also introduce subjectivity
and possible bias—different districts could have varying
interpretations of when a health facility is eligible to be
classified as “remote”

The presidential-regulated definition is applied at
the district level, which has a clear area boundary and
gives it the advantage of being pragmatic for inform-
ing policy since the governance is decentralized to the
district level. However, the classification at the district
level would not allow replication at the lower level of

administrative governance (e.g. village level). Due to
the large size of districts (relative to villages), this defi-
nition does not account for different geographic situ-
ations within a district, and thus has limitations in its
ability to pinpoint significantly disadvantaged areas
within a more developed district. Also, 30% of the scor-
ing weight is based on economic development, and
only 4% of the total scoring weight for this definition
is based on healthcare access, which, for example, may
disadvantage areas with poor health access but rela-
tively high fiscal capacity.

The CBS definition applies at the village level and offers
greater detail in demonstrating rurality; however, the
boundaries between villages are less clear than between
districts. Further details on the scoring system are
included in Additional file 1: Table 4A, 5A, and 6A.
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Phase 3: validating the identified rural area definitions
using data on Indonesian doctors

The DPRs for the three definitions are shown in Table 4
(the three rural area definitions were adjusted at district
level for the comparison purposes; Additional file 1:
Table 7A). In general, DPRs were lower in the more rural
districts, irrespective of which definition was used.

The Theil-L decomposition (Table 5) shows that, for all
three definitions, the inequality of doctor distribution in
2018 was mainly attributable to within-group differences
(76—98%) in the categories used by the respective defini-
tions. The contribution of between-group differences (L)
to the overall inequality was highest when districts were
grouped according to the CBS definition. Between 2011
and 2018, the Ly of CBS definition increased from 14 to
22%, but that of the MoH and presidential definitions
decreased from 5 to 2% and 4 to 3%, respectively.

For the inequality estimates, a perfect rural area clas-
sification would show 100% L-between-group and 0%
L-within-group differences—the higher the L-between
difference, the better ability to determine the source of
inequality for each group. Of the three definitions, the
CBS definition has the lowest L-within-group difference
(76—86%), which means it was best at grouping areas with
similar doctor density. Although the CBS definition per-
forms better than other definitions, its Theil-L-between
is still far higher than ideal.

Discussion

This study is the first to identify and critically analyse
the different rural area definitions applied in Indonesian
health policy and validate the definitions by analysing
empirical data on doctor distribution. No single defi-
nition fulfilled all the criteria for an appropriate urban/
rural classification for health policy (i.e. meaningfulness,
replicability, validity, objectivity, derived from high-
quality data and has a clear area boundary). However,
irrespective of which definition was used, each defined
rural area was consistently associated with lower doctor
density than its non-rural area counterpart. Among the
strengths of presidential and CBS definitions were the
following: being meaningful for medical workforce sup-
ply, as they captured important characteristics that are
commonly correlated with doctor density (i.e. population
density and per capita income), objective, quantifiable
and derived from nationally available and high-quality
data; hence, reliable to detect areas that are more rural or
remote than the others. The strength of the MoH-defined
facility definition was that it was partially self-nominated
by the local government; hence it has an enhanced ability
to identify areas with limited healthcare supply. However,
it makes the MoH definition less objective than the other
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two and could have underestimated the actual number of
remote facilities.

The Theil-L between-group value ranged from 2 to
24%, far below the ideal figure of 100%, suggesting that
the doctor density inequality was primarily attributed to
the different characteristics within the groups (which in
this case are rural area definitions) rather than differences
between groups. More advanced analysis is warranted
to identify factors contributing to these within-group
and between-group differences. Such analyses could
strengthen existing evidence-based approaches in devel-
oping rural area definitions for use in health policy and
research to improve health equity.

Based on our analyses of contexts and content of dif-
ferent definitions, the presidential (less developed dis-
trict) and MoH (remote facility) have guided government
investment in influencing geographic distribution of doc-
tors. These definitions have been applied to determine
which doctors are prioritized for specialist scholarships,
and who is eligible for financial incentives (i.e. in the
Nusantara Sehat programme). Both the scholarships and
financial incentives are important factors associated with
doctors working in rural and remote locations in LMICs
[8]. In contrast, the CBS (urban/rural village) defini-
tion is not currently used in government health policies
for attracting rural doctors. This is despite it having the
highest Theil-L between-group value of the three defini-
tions, which otherwise suggests that it may be better in
differentiating areas with low DPRs. These findings sug-
gest that adopting a rural area definition such as the CBS
definition, which incorporates urban/rural village charac-
teristics when targeting future health workforce policies,
could better address the imbalanced doctor distribution
in Indonesia.

Investigating predictors of doctors’ geographic distri-
bution and incorporating the identified predictors into
the rural area definition could be an essential part of
developing a more suitable classification of rural areas for
use in health workforce policy. Humphreys et al. (2012)
explored the factors associated with doctors’ work loca-
tion in Australia—total hours worked, public hospital
work, on-call after hours, difficulty taking time off, part-
ner employment, and schooling opportunities—and how
these varied across areas grouped by population size.
This informed the development of the Modified Monash
Model classification that guides the allocation of rural
retention incentives to Australian primary care doctors
[44]. Work of this nature requires collecting and access-
ing the appropriate medical workforce data at a national
level. Future research in Indonesia could also involve
using geographic information system (GIS) methods to
assess the spatial accessibility of doctors and other health
resources [45-47].
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Table 4 The ratio of doctor per 100,000 population (DPR) at district level 2011-2018
Geographic classification 2011 2014 2018
DPR Min, max DPR Min, max DPR Min, max
Indonesia 24 1,668 23 2,145 24 2,181
MoH definition'
District without remote health facilities 28 2,668 24 3,145 26 3,181
District with remote health facilities 19 1,191 20 2,110 22 2,105
Presidential definition?
More developed district 26 3,668 24 3,145 25 4,181
Less developed district 17 1,134 18 2,69 19 2,88
CBS definition®
Quintile 1 (most urban) 37 4,159 39 9, 145 40 8,181
Quintile 2 25 5,326 21 6,110 22 5,104
Quintile 3 17 4,60 18 4,62 18 5,57
Quintile 4 16 3,45 17 3,52 19 4,59
Quintile 5 (most rural) 23 1,667 17 2,69 19 2,88

Source: The doctor data was calculated from the number of doctors residing in each village according to Village Census 2011, 2014 and 2018. The number of
populations was projected estimation in 2011, 2014 and 2018 according to Population Census 2010

" The list of remote health facilities was based on district head decree that was verified by MoH letter DG.01.01/11/1979/2018

2The classification of remote districts was based on Presidential Regulation 131/2015, where 122 districts are considered less developed and 392 as more developed
in2018

3The classification of the urban/rural village was based on the CBS Regulation 37/2010, where 67,602 villages were classified rural and 16,329 urban in 2018

Table 5 Inequality measures of the DPR according to the rural area definitions

Year Theil-L total’ Theil-L decomposition

MoH definition? Presidential definition® CBS definition*

% Within group® % Between % Within group® % Between % Within group® %

group® group® Between
group®

2011 0.33 95.14 4.86 96.00 4.00 85.75 14.25
2014 0.24 97.12 2.88 96.23 3.77 76.27 2373
2018 0.22 98.38 1.62 96.86 3.14 78.34 21.66

Source of data: The data was obtained from the number of doctors residing in each village according to Village Census 2011, 2014 and 2018. The population size in the
corresponding years was derived from the projection of Population Census 2010. The DPR was calculated at the district level

! Theil-L total of DPR in Indonesia
2 Districts classified as with or without a remote health facility according to MoH letter DG.01.01/1//1979/2018
3 Districts classified as less developed or others according to Presidential Regulation 131/2015

4 Districts classified into five quintiles of the proportion of population residing in rural villages according to the CBS Regulation 37/2010. See Additional file 1: Table 7A
for more detail information

® Decomposition of Theil-L that reflects the difference in DPR within each group (L)

6 Decomposition of Theil-L that reflects the difference in DPR between groups (Lg)

Besides the need for more advanced studies, many
contextual aspects relevant to a country’s health system
should be considered in determining a rural area defini-
tion for future policy and research. For example, in the
Indonesian setting, the health governance—including the
health workforce management—is decentralized at the
district level. Developing rural area definitions measured
at the district level could benefit decision-making more

than if they were measured at a different level like sub-
district, a health facility’s catchment area, or village. Col-
laboration between the government, as decision-makers,
and researchers is warranted to ensure that all important
contexts are considered in developing a fit-for-purpose
rural area definition for future health workforce policies.
While our study focused on critiquing rural area defini-
tions, it is critical to note that the Theil-L total decreased
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over a 7-year period, suggesting an improved doctor
distribution between districts. The differences in doctor
density between groups also decreased when the districts
were grouped according to the MoH and presidential
definitions (remote/non-remote or less/more developed),
as demonstrated by the reduced Theil-L between-group
value for these definitions over time. However, the differ-
ence between groups increased when the districts were
grouped according to the CBS definition (urban/rural). A
similar situation was identified in China, where the gap
in physician densities between the eastern, central and
western regions has become more equitable over time,
but the urban—rural gap in physician densities remains
[32]. Findings in Indonesia and China suggest that which
rural area definition is used could have an impact on how
the unequal doctor distribution changes over time, which
re-emphasizes the importance of choosing the fit-for-
purpose rural area in policy monitoring and evaluation.

This study has several limitations. First, the literature
collected was limited to key Indonesian government
websites and peer-reviewed articles from selected data-
bases. Hence, other rural area definitions not published
online could have been overlooked. Second, the districts
were grouped into those with and without remote health
facilities to estimate the DPR and Theil-L indices for the
MoH definition. Aggregating such information can cause
a loss of granularity in data. However, sensitivity analyses
grouping districts into quintiles according to the propor-
tion of remote health facilities revealed a similar Theil-L
decomposition and made no difference to the study con-
clusions. Third, while the inequality measures were dis-
cussed, this study does not explore the underlying causes
of inequitable doctor distribution that may include, but
are not limited to, population density, availability of pub-
lic facilities, and distance to a capital or provincial capital
[48-50]. Such inquiry is beyond the scope of this study
but could be informative should policy-makers decide
on key characteristics to be considered when defining
rurality. Lastly, the empirical comparison of rural area
classifications was based on DPRs. The validity of these
definitions is likely different for other health policy and
research fields that were not tested in this study. Thus,
the findings are possibly quite specific for this health
purpose. Further research is needed to validate whether
these definitions are appropriate and optimal in other
health policy areas. Until then, caution is recommended
when generalizing to other areas of health policy or other
sectors.

Conclusion

Our study exemplifies the benefit of exploring and criti-
cally reviewing various rural area definitions in the light
of developing a more fit-for-purpose definition for use
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in health policy and research. The Indonesian example
revealed that the identified rural area definitions, while
having different purposes, methods to categorize areas,
and validity in measuring rurality, have some overlaps
in identifying areas with low healthcare access. None of
the definitions met all the ideal norms of urban/rural
taxonomy. Strong collaboration between researchers
and stakeholders is needed to help determine which
characteristics should be investigated more, and which
contextual aspects should be prioritized, when fur-
ther developing rural area classifications to be used to
inform rural health workforce policy.

This research identifies a range of considerations for
informing fit-for-purpose country-level rural area defi-
nitions. First, there is a need to review the strengths and
weaknesses of a country’s current or past rural area defi-
nitions which can be undertaken by using the proposed
norms applied in this study. Second, objective measures
like the Theil-L measure can be applied to national data
such as DPRs to inform how accurate a definition is in
differentiating rural areas where interventions should
be targeted. Third, exploring factors associated with
increasing rural doctor supply or capacity can fruitfully
shape development of a rural area definition that is fit
for health policy and research purposes. These could
include spatial analyses, measuring incentive prefer-
ences among doctors, and investigating important
local contexts. For example, considering local contexts
in Indonesia, classifying rural areas at the district level
would be aligned with decentralized governance, and
hence, could optimize utility for policy-making.
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