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Abstract

Background: The growing urban population imposes additional challenges for health systems in low- and middle-
income countries (LMICs). We explored the economic burden and inequities in healthcare utilisation across slum,
non-slum and levels of wealth among urban residents in LMICs.

Methods: This scoping review presents a narrative synthesis and descriptive analysis of studies conducted in urban
areas of LMICs. We categorised studies as conducted only in slums, city-wide studies with measures of wealth and
conducted in both slums and non-slums settlements. We estimated the mean costs of accessing healthcare, the
incidence of catastrophic health expenditures (CHE) and the progressiveness and equity of health expenditures. The
definitions of slums used in the studies were mapped against the 2018 UN-Habitat definition. We developed an evi-
dence map to identify research gaps on the economics of healthcare access in LMICs.

Results: We identified 64 studies for inclusion, the majority of which were from South-East Asia (59%) and classified
as city-wide (58%). We found severe economic burden across health conditions, wealth quintiles and study types.
Compared with city-wide studies, slum studies reported higher direct costs of accessing health care for acute condi-
tions and lower costs for chronic and unspecified health conditions. Healthcare expenditures for chronic conditions
were highest amongst the richest wealth quintiles for slum studies and more equally distributed across all wealth
quintiles for city-wide studies. The incidence of CHE was similar across all wealth quintiles in slum studies and concen-
trated among the poorest residents in city-wide studies. None of the definitions of slums used covered all charac-
teristics proposed by UN-Habitat. The evidence map showed that city-wide studies, studies conducted in India and
studies on unspecified health conditions dominated the current evidence on the economics of healthcare access.
Most of the evidence was classified as poor quality.
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expanding and evolving cities in LMICs.

countries, Health economics

Conclusions: Our findings indicated that city-wide and slums residents have different expenditure patterns when
accessing healthcare. Financial protection schemes must consider the complexity of healthcare provision in the
urban context. Further research is needed to understand the causes of inequities in healthcare expenditure in rapidly

Keywords: Scoping review, Informal settlements, Slum, Costs, Catastrophic health expenditure, Low, Middle-income

Introduction

Cities in low- and middle-income countries (LMICs)
are characterised by large and growing urban popula-
tions [1]. The United Nations estimates that 2.9 billion
people were living in cities in 2018 [2]. This growth has
been coupled with worsening income inequalities, with
the gap between rich and poor widening consistently
across LMIC contexts since the 1980s [2]. Urban poverty,
while characterised by common domains, takes many
different forms [3]. The unacceptable poor living condi-
tions of informal settlements provide a blatant illustra-
tion of urban poverty, yet poverty is spread throughout
cities with individual or smaller clusters of poor house-
holds within better off neighbourhoods. Understanding
how these different forms of urban poverty may influence
healthcare utilisation and health outcomes is complex
and hampered by a lack of granularity of within-city pop-
ulation and health data [4-7].

Many researchers have focused on informal settle-
ments or slums as an accessible way to understand urban
poverty as well as in response to their blatant and vis-
ibly unacceptable conditions. UN-Habitat estimates that
38% and 54% of the urban population in South Asia and
sub-Saharan Africa respectively were living in slum set-
tlements in 2018 [8]. While the proportion of slum dwell-
ers within LMIC cities have reduced, absolute numbers
have increased over the last decade [9]. The number, size
and morphology of these slums vary considerably across
countries and cities [10]. The transient nature of urban—
rural migration with people continually arriving and
moving around the city, with some leaving the city sea-
sonally or as their livelihoods demand [11] adds further
complexity to understanding the relationship between
urban poverty and healthcare access [12].

In addition to the complexities of urban demographics,
health systems and determinants within cities are com-
plex, dynamic and often significantly different from rural
areas. Urbanisation itself has been identified as a deter-
minant of health [13]. The rapid and uncontrolled urban-
isation that has characterised LMICs and the resultant
disparities in economic conditions has led to widening
health and wellbeing inequalities [14, 15]. Changes in liv-
ing conditions and health-seeking behaviours, coupled
with insufficient access to quality healthcare undermine

the opportunities for city residents, particularly slum-
dwellers, new migrants and low-income households
whose unstable and informal working lives present fur-
ther challenges to access appropriate quality care and
keeping healthy [16, 17]. The limited provision of public
primary care, the number, range and complexity of pri-
vate providers [18] and the wide variations in the qual-
ity of healthcare provision in cities present significant
challenges to effective health-seeking behaviour[19]. The
diversity of private providers is well documented and
ranges from licenced and unlicensed independent practi-
tioners, non-government organisation (NGO) providers,
corporate hospital chains and itinerant medicine sellers
[18]. Evidence suggests that the urban poor predomi-
nantly use unlicensed practitioners and/or poor-quality
health services [20]. The lack of good quality public ser-
vices and reliance on the private sector may result in high
costs to access healthcare. The poorest are also more
likely to incur catastrophic health expenditures (CHE),
here defined as the total amount of healthcare expendi-
ture exceeding a pre-determined threshold of the house-
hold income or capacity to pay.

We undertook this scoping review to assess the eco-
nomic impact of healthcare access across different poor
urban populations within cities and determine the pro-
gressiveness and inequities in healthcare expenditures in
cities in LMICs.

Methods

Overview

This review was developed as part of the ARISE research
consortium which aims to enhance accountability and
improve the equitable health and wellbeing of margin-
alised populations living in slums in LMICs [21]. This is
a collaborative study developed by representatives from
the ARISE partner organisations in the UK, India, Bang-
ladesh, Sierra Leone and Kenya. The research question
and protocol [22] for the scoping review were developed
in close discussion with ARISE partners including those
who work directly with communities in informal settle-
ments in India, Bangladesh, Sierra Leone and Kenya. This
helped to shape the focus of the review and to ensure the
findings are relevant at a city level.
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The review was conducted following a framework pro-
posed by Arksey and O’Malley (2005) [23] and Levac
et al. (2010) [24], with five stages of development (1)
identifying the research question, (2) identifying relevant
studies, (3) study selection, (4) charting the data, and (5)
collating, summarizing and reporting the results. We
reported this scoping study according to the PRISMA
extension for scoping reviews (PRISMA-ScR) Check-
list [25] and Synthesis Without Meta-analysis (SWiM)
reporting guideline [26]. The protocol of this review
has been registered at the Research Registry platform
(https://www.researchregistry.com/, ID: reviewregis-
try947), and published [22].

The review team members had diverse backgrounds
and a range of experience in systematic and scoping
reviews. Therefore, to promote capacity building and
skills development, core principles within the ARISE
hub, the review team was divided into three groups,
with members allocated according to their skills and
time available to contribute. The core team was com-
prised of researchers with experience in conducting sys-
tematic reviews and/or data analysis. The new reviewer
team included junior researchers with little experience
in review methods. The core and new reviewer teams
worked through a mentorship scheme and collaborated
in all phases of the review. The third team was the advi-
sory group and included senior researchers with expertise
in quantitative data analysis and urban health. They con-
tributed to the interpretation of data and developing pol-
icy briefs to communicate the review results to a wider
audience in the countries where the ARISE hub primary
research is taking place.

Research questions
This review aimed to answer the following research
questions:

1) Does the definition of slums follow the criteria pro-
posed by the UN-Habitat (2018)?

2) What is the mean cost of accessing healthcare for
urban populations in LMICs?

3) What is the progressiveness and equity pattern of
health expenditures across the urban population in
LMICs?

4) What is the prevalence of CHE incurred by the urban
population in LMICs?

5) What are the evidence gaps in research addressing
the economics of healthcare access in LMICs?

Search strategy
The search strategy used the following key terms
and concepts: (slum dwellers OR slums OR informal
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settlements) AND (urban areas) AND (healthcare costs)
AND (low-middle income countries) (supplementary
file). Retrieval was limited to publications within the last
10 years (2010-2020) as changes in urban health have
mainly occurred over the past decade due to the imple-
mentation of the Millennium Development Goals [27].
We searched the literature in MEDLINE (Ovid), Embase
(Ovid), EconLit (Ovid), Science Citation Index (Web of
Science), Social Science Citation Index (Web of Science),
Global Index Medicus, and Proquest Dissertations and
Theses (A&I) on June 29" 2020. EndNote was used for
reference management and duplicate removal. Non-open
access articles were requested to the British Library by
the interlending service. No attempts were made to con-
tact the authors.

Study selection, eligibility and exclusions

We included cost studies estimating direct and indirect
costs and/or CHE incurred during the search for health-
care by slum and city-wide urban residents of LMICs.
Studies reporting data from both rural and urban areas
and urban studies not mentioning the inclusion of slum-
dwellers in the sample were included if results were
reported disaggregated by wealth quintile. We included
the publication with the most complete report of costs
(direct medical, non-medical and indirect) and sam-
ple size per wealth quintile when multiple publications
reported results from the same study population. Peer
review articles, theses, dissertations, working papers
and reports in English, French, Spanish, Chinese and
Portuguese were included in this review (Table S1 and
Figure S1).

Screening, data charting and quality assessment
The review team was separated into screening groups
for the screening of titles and abstracts. Each group
included at least one reviewer from the core team.
Reviewers independently screened a set of 500 titles and
abstracts each. The full-text screening followed the same
approach and was independently performed by six pairs
of reviewers (NTSF and AA; PAPH and FM; JL and IHM,;
ZQ and RK; HE and AV; EK and VS), with one reviewer
from the core team and the second from the new review-
ers team. The screening was performed using Rayyan
web tool (http://rayyan.qcri.org) [28]. Discordances were
discussed and resolved during weekly online meetings.
Data extraction and quality assessment were con-
ducted independently by the same pairs of review-
ers using COVIDENCE web tool [29] with consensus
reached by a third reviewer. We developed a data chart-
ing form to extract data from each study (e.g. study
design, methods, cost components and estimates)
(Table S2). While scoping reviews do not normally
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require quality assessment, as we wished to analyse
study results to compute mean costs and concentra-
tion curves and indices we felt it important to assess
study quality to inform our level of confidence in our
synthesised results. Therefore, we decided to perform
the quality assessment to support the interpretation
of results and build the evidence map. As different
study designs (e.g. longitudinal and cross-sectional
surveys) were reported, we extracted relevant sec-
tions from three checklists and combined them to
examine the quality of the studies: (1) Tool to Estimate
Patient’s Costs (TBCA) [30], recommended for stud-
ies evaluating patient costs, (2) Consolidated Health
Economic Evaluation Reporting Standards (CHEERS)
[31], recommended for economic evaluations, and (3)
Assessment Tool for Observational Cohort and Cross-
Sectional Studies from the National Heart, Lung and
Blood Institute (NIH) [32]. We added two more ques-
tions in our quality assessment tool that were judged
as important to complement the quality appraisal of
the included studies: Was the method used for estimat-
ing catastrophic health expenditures explained? Was an
appropriate methodology applied to calculate income
level described and adequate? (Table S3). We classified
the studies into three categories according to the pro-
portion of agreement with the quality criteria (1) good:
quality score >85% of agreement, (2) fair: quality score
between 75 and 84% of agreement, (3) poor: quality
score < 75% of agreement.

Data synthesis, presentation and analysis

We tabulated our findings as a narrative synthesis and
present quantitative data in tables. We also performed
descriptive analysis to estimate the economic burden of
healthcare access (mean costs and CHE) and the progres-
siveness and equity of health expenditures.

Studies reporting data from multiple slums, years,
countries, or health sectors (e.g. public and private) were
analysed as separate observations. We also considered as
separate observations slum/non-slum studies providing
disaggregated costs by study site.

Following our initial scoping of the urban populations
sampled within the included studies, we classified stud-
ies into (1) slum studies: studies clearly stating the study
area as a slum, informal settlement or relocation colonies
according to the study authors’ definition; (2) city-wide
studies: studies in urban areas presenting the economic
burden by wealth quintiles but no statement of slums,
informal settlements, or relocation colonies as the study
area; (3) slum/non-slum studies: studies clearly stating
the study area as slum settlements and other city areas
(non-slum).
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Question 1: Does the definition of slums follow the criteria
proposed by the UN-Habitat (2018)?

The slum definitions used by the study authors were
mapped against the three characteristics of informal set-
tlements put forward by UN-Habitat (2018): (1) inhab-
itants have no security of tenure vis-a-vis the land or
dwellings they inhabit, with modalities ranging from
squatting to informal rental housing; (2) neighbourhoods
usually lack, or are cut off from basic services and formal
city infrastructure; (3) housing may not comply with cur-
rent planning and building regulations, situated in geo-
graphically and environmentally hazardous areas, and
may lack a municipal permit [33].

We categorised the health conditions as acute, chronic
and unspecified conditions. Unspecified conditions refer
specifically to the studies reporting general healthcare
spending regardless of the reason. Table S4 shows the dis-
eases and other conditions included in these categories.

Question 2: What is the mean cost of accessing healthcare
for urban populations in LMICs?

Costs were classified as direct costs (medical and non-
medical out-of-pocket expenditure on medications, diag-
nostics tests, hospital or ambulatory fees, transportation,
and others), indirect costs (income/productivity loss)
and total costs (direct plus indirect costs). We estimated
the average of means with standard deviation (SD), and
the median of means with interquartile range (IQR) of
comparable studies (i.e. same health condition, type of
costs, time horizon and cost unit). Costs were presented
by study type, health condition and wealth quintile.
We reported the cost of the last illness episode or care
for acute conditions and costs incurred during the one-
year time horizon for chronic and unspecified health
conditions.

All costs were reported in International Dollars (I$) in
2020 prices to allow comparability across the studies. We
first inflated costs reported in the local currency to 2020
prices by using the yearly inflation rates reported by the
International Monetary Fund [34]. Costs reported in US
Dollars were converted to the local currency by using the
exchange rates reported in the study and then inflated
to 2020 prices. To obtain costs in I$, inflated costs were
divided by the annual purchase power parity conversion
factor reported by the World Bank for each country, 2020
values [35].

Question 3: What is the progressiveness and equity pattern
of health expenditures across the urban population

in LMICs?

We computed concentration curves and concentra-
tion indices for slum and city-wide studies providing
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cost and sample size per wealth quintile. We aimed to
identify the progressiveness and equity of health expen-
ditures. The concentration curve was used to display
the share of health (cumulative direct costs of chronic
conditions) by the cumulative population ranked in
wealth quintiles (from poorest to richest). Analysis
of the expenditure patterns was based on the line of
equality, a 45-degree line where everyone has the same
healthcare expenditure. Concentration curves placed
below the line of equality indicate that costs were con-
centrated among the richest, whilst curves placed above
the equality line indicate that costs were concentrated
among the poorest. The concentration indices, twice the
area between the concentration curve and the line of
equality, were calculated to measure the magnitude of
inequities in healthcare expenditures. The indices vary
from -1 to 1, with negative values indicating healthcare
expenditures concentrated among the poorest and posi-
tive values indicating expenditures concentrated among
the richest wealth quintiles [36, 37].

The concentration indices were calculated by using the
formula:
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of studies and the Y axis indicate the average strength
of evidence.

Results

Of 5,673 unique records identified, 64 were included
in our review, most of which were published after 2014
(40, 63%). The main reason for exclusion after the full-
text screening was the lack of disaggregated data by
income level and/or rural and urban areas which led
to the exclusion of 470 studies (Fig. 1). Studies were
mainly from the South-East Asian Region (38, 59%),
followed by the Western Pacific Region and the African
Region (8, 12%, each), the American Region (7, 11%)
and the Eastern Mediterranean Region (3, 5%). India
had the highest number of studies retrieved (27, 42%).
More than half of the articles (37, 58%) were classified
as city-wide studies presenting analysis across wealth
categories, 23 as slum studies (36%) and slum/non-
slum areas (6%). Studies addressed a variety of health
conditions such as obstetric and/or neonatal care,
tuberculosis, injuries, and other communicable and
non-communicable diseases (Table 1).

C = (pll2 — p2L1) + (p2L3 — p3L2) +..+ (pT —1LT — pT LT —1)

Where p, is the cumulative percentage of the sample
ranked by economic status in group t (cumulative popula-
tion ranked in wealth quintiles), and L, is the correspond-
ing concentration curve ordinate (cumulative healthcare
expenditure).

Question 4: What is the prevalence of CHE incurred

by the urban population in LMICs?

We computed the average incidence of CHE for chronic
and unspecified conditions in Box and Whisker charts
by study type and wealth quintile applying 10% and 15%
thresholds.

Question 5: What are the evidence gaps in research
addressing the economics of healthcare access in LMICs?
We developed an evidence map [38] to analyse
research gaps and the strength of evidence. We plotted
bubble charts to present the body of evidence in slum,
city-wide and slum/non-slum studies. We analysed the
number of publications (total and reporting CHE), the
most frequent health conditions (unspecified, obstet-
ric/neonatal care, chronic conditions and others com-
bined), and countries (India, Bangladesh, China, and
others combined). The size of the bubbles indicates the
total sample size, the X axis indicates the total number

Definition of slums

Among 27 slum and slum/non-slum studies, 12 (44%)
described the concept of slum and/or slum-dwellers. There
was considerable variation in the definition of a slum, but
none of the studies covered all characteristics proposed by
the UN-Habitat. The danger of eviction was reported by
one study (3.7%) [103], lack or poor access to basic services
(water, electricity, sanitation) by six studies (22%) [39, 68,
104-107], and lack of planning and/or building regulation
by eight studies (29.6%) [39, 68, 104, 106-109]. Additional
elements were reported by nine studies (33.3%) [68, 103,
105-112] and included dense populations or shelters, dis-
crimination of the inhabitants, low socio-economic status,
high unemployment or employment in informal or low-
skill jobs and inhabitants with poor health status (Table 2).

Economic burden

Most studies estimated direct costs (medical and/or
non-medical) of accessing healthcare and only 19 (30%)
estimated both direct and indirect costs (Table 2). Cost
outcomes were provided in different ways (mean, median
and cost per capita; cost of an illness episode; cost of out-
patient or inpatient care; cost of the last visit to a health
provider) and time horizons (fortnight, month, year).
Table S5 reports costs for all studies individually. The
incidence of CHE was reported by 37 (58%) studies using
different thresholds (ranging from 5 to 40%) and methods
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Records identified
through data base search
9,844

\ 4

4,171 Duplicate removed

Titles and abstracts
identified and screened
5,673

A 4

5,047 Studies excluded
4,185 Wrong study design
416 Wrong outcome

282 Wrong population

164 Wrong publication type

Full articles retrieved and
assessed for eligibility
626

562 Studies excluded

Wrong outcome:

e 470 No disaggregation by income level or
rural/urban population

e 17 Provider perspective

Wrong publication:

e 10 Conference abstracts or erratum

Wrong population:

e 7 Rural population

Wrong study design:

e 55 Modelling or qualitative studies

Others:

o 5 Studies same population and results

® 5 Foreign language (Persian)

e 17 No full-text available

Studies included in this
review
64

Fig. 1 Prisma Chart showing references retrieved at different stages of the search

in estimation, such as household consumption [113, 114],
household income [115-117], household capacity to pay
[118-120], household non-food expenditure [36, 121]
and total household expenditure [122] (Table S6 in sup-
porting information). The benefit of enrolling in health
insurance schemes was included in the cost analysis of
21 (33%) studies using the following approaches: costs
adjusted by health insurance coverage, costs reported by
health insurance coverage, the potential benefit of health
insurance to protect from high costs or CHE, and pre-
mium for health insurance as a cost component.

Cost of acute conditions

We found four comparable observations to esti-
mate the direct costs of acute conditions. Slum stud-
ies reported higher median direct costs, particularly
for the wealthier quintiles when compared with city-
wide studies. The median direct cost of an episode of
an acute condition ranged from I$157 (IQR: 79-236;
poorest quintile) to I$408 (IQR: 67-749; richest quin-
tile) in slum studies and from I1$125 (IQR: 28-221;
poor quintile) to 1$177 (IQR: 41-313; richest quintile)
in city-wide studies (Table 3).
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Cost of chronic conditions

We found seven comparable observations to estimate the
direct costs of chronic conditions. Compared with slum
studies, city-wide studies reported higher median direct
costs for the treatment of chronic conditions in all wealth
quintiles. Costs of one-year treatment for chronic condi-
tions ranged from I$789 (IQR: 442—930; poorest quintile)
to 1$1,695 (IQR: 721-1,994, richest quintile) for slum
studies, and from 1$2,552 (IQR: 940-5,342; poor quintile)
to $3,166 (IQR: 1,242-5,848; middle quintile) for city-
wide studies (Table 3).

Cost of unspecified health conditions

We found 24 comparable observations to estimate direct
costs of unspecified health conditions. Median direct
costs of one-year treatment for unspecified health condi-
tions ranged from 1$343 (IQR: 105-576; richest quintile)
to 1$451 (IQR: 91-663, poorest quintile) for slum studies,
and from 1$307 (IQR: 134—551; poorest quintile) to 1$967
(IQR: 211-2,322; richest quintile) for city-wide studies.
Except for the poorest wealth quintile, city-wide studies
reported higher median costs than slum studies (Table 3).

Progressiveness and equity of healthcare expenditures

We found five observations providing costs and sample
size per wealth quintile to compute concentration curves
and indices for direct costs of chronic conditions. The
concentration curves indicated that the cost of access-
ing healthcare for chronic conditions was concentrated
among the richest wealth quintiles for the slum studies
as the concentration curves are placed below the line of
equality. For city-wide studies, the concentration curve
had a mixed pattern with direct costs more equally
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distributed across all wealth quintiles. The concentra-
tion index reflecting socioeconomic-related inequities in
healthcare expenditure indicated a progressive pattern
for slum studies (positive concentration index, 0.081),
that is expenditures rise as a proportion of income rises.
In city-wide studies, the concentration index (negative
concentration index, -0.025) indicated a weakly regres-
sive pattern (i.e. expenditures concentrated amongst the
poorest) as the cost of the poorest and richest wealth
quintiles are similar (Fig. 2).

Catastrophic health expenditures

We found eight observations providing CHE per wealth
quintile using a 10% threshold and six using a 15%
threshold. The mean incidence of CHE in accessing
healthcare for chronic and acute conditions using a 10%
threshold was similar across all wealth quintiles for slum
studies (Q1, Q2, Q5: 20%; Q3: 15%; Q4: 19%). For city-
wide studies, the poorest incurred more CHE, the aver-
age incidence of CHE in Q1 was more than double that
in Q5 (46% vs 18%). City-wide studies also presented a
higher incidence of CHE when compared with slum stud-
ies in all wealth quintiles. We observed similar patterns
using the 15% threshold (Fig. 3).

Evidence map and quality assessment

City-wide studies reached a higher number of publica-
tions and a larger total sample size (more than 1.5 mil-
lion individuals) when compared with slum and slum/
non-slum studies (Figs. 4a). City-wide studies had more
publications with CHE calculated, with 20 publications
compared with 13 for slum and 4 from slum/non-slum
studies (Fig. 4b). City-wide studies dominated evidence

Slum studies
100%
Concentration index:
Slum studies: 0.081
80% Non-slum studies: -0.025

60%

40%

Cumulative direct costs

20%

0%
0% 10% 20% 30% 40%

City-wide

Line of equity

50% 60% 70% 80% 90% 100%

cumulative population
Fig. 2 Concentration curves and indexes for health-care expenditure in slums and city-wide studies for chronic conditions, one-year time horizon.
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a) Threshold: 10% of the annual household expenditure or consumption or capacity to pay.

80
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M Quintile 1 W Quintile 2 B Quintile 3 E Quintile 4 O Quintile 5

£S

Slum

b) Threshold: 15% of the annual household expenditure or non-food consumption.
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|

(1=poorest; 5=richest).

Fig. 3 Average incidence of catastrophic health expenditures for chronic conditions and general health care by study type and wealth quintile

on unspecified and other health conditions (i.e. inju-
ries, acute disease, child health and tuberculosis), while
slum studies dominated the evidence on obstetric and/
or neonatal care. For chronic conditions, city-wide stud-
ies had more publications, but the total sample size was
similar for city-wide and slum studies (~70,000 indi-
viduals) (Fig. 4c-4f). Analysing the evidence by country,
we found dominance of city-wide studies in the number
of publications and/or total sample size in all countries
(Figs. 4 g-4j).

The quality of evidence was mostly classified as poor.
Slum studies reached moderate quality on the top-
ics CHE (75%), other health conditions (75%) and other
countries (83%) (Figs. 4b, 4f and 4j). City-wide studies
had good quality on the topics of obstetric and neona-
tal care (87%) and moderate quality in Bangladesh (76%)
(Figs. 4d and 4 h). Slum/non-slum studies had moderate
quality on the topics of chronic conditions (80%), other
health conditions (80%) and India (77%) (Figs. 4e, 4f and
4 g). In general, studies did not report the sample size
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a) Total number of studies

b) Total number of studies reporting catastrophic health
expenditures (CHE)
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Fig. 4 Evidence map and strength of evidence of studies. The size of the bubbles indicates the total sample size (number of individuals), the X axis
indicates the total number of studies and the Y axis indicate the strength of evidence (good: >85%, moderate: 75% - 84%, poor: <75%).
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justification, power description, variance and effect esti-
mates; the method for adjusting unit costs to the report-
ing year and performing currency conversion; and the
denominator or refusals, or incomplete forms. Half of the
studies that included indirect costs in the estimates did
not report the method used for valuing productivity loss
(Table S7).

Discussion

Our findings indicate a severe economic burden of
accessing healthcare for both slum and city-wide resi-
dents, particularly amongst the poorest urban popula-
tions. However, we observed important differences in
healthcare expenditures and economic burden when
comparing health conditions, wealth quintiles and urban
populations.

These different patterns of healthcare expenditures
and economic burden may have several causes. An ini-
tial consideration is a relationship between income and
health [37]. Evidence has shown that the rising income
leads to the purchase of more and usually better-quality
health services [123, 124]. Also, an analysis of healthcare
use and expenditure across public and private providers
from eight LMICs found that richer groups were more
likely to access care when sick, to be seen by a doctor, and
receive medicines when ill than the poorer groups [123].
This can explain the high costs amongst the better-off
urban residents (5™ wealth quintile) and higher costs for
city-wide (better-off) compared with slum (poorer) resi-
dents for some health conditions.

Analysis of healthcare services in slum areas suggests
that poor people with chronic illnesses have more diffi-
culties in accessing healthcare due to the lack of medical
providers nearby [20, 125]. The opening time of health
facilities has also been reported as a barrier to health-
care access in many cities in LMIC [19]. This explains the
lower costs of chronic conditions for slum-dwellers com-
pared with city-wide residents.

Another important element that influences healthcare
expenditures is the growing trend in the use of private ser-
vices through non-governmental organizations and infor-
mal providers in slum settlements [17, 126, 127], which
may lead to the high cost of care for acute conditions for
slum-dwellers. This trend was observed for obstetric care in
Nairobi, Kenya where women residents of poor settlements
were more likely to give birth in private services compared
with women residents of better-off settlements [127].

The poor access to the formal health sector, multiple
health providers used by slum residents over long peri-
ods, and choices and preferences for healthcare providers
also affect healthcare expenditures [17, 128, 129]. A study
conducted in Brazilian slums found that the formal sector
reaches the vulnerable slum residents with a deteriorated
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health status due to the lack of adequate assistance during
the initial stages of illness. The poor quality and access to
healthcare also led to higher costs for these populations
compared with non-slum residents [128].

Our findings indicated different distribution and pro-
portions of households affected by CHE across wealth
quintiles and study settings. A multi-country analysis of
CHE specified three main factors influencing CHE, the
availability of health services requiring payment, low
capacity to pay, and the lack of prepayment or health
insurance [119]. We did not analyse the influence of these
specific factors in our results as this is out of the scope
of this review. But they may explain the higher incidence
of CHE amongst the better-off urban residents. Seeberg
et al. (2014) also discussed and compared CHE incurred
by slum and city-wide dwellers in India, Thailand and
Indonesia. The authors highlighted that the poorest
patients in slums may not be able to generate enough
funding for the treatment of their health conditions and
so are less likely to incur CHE [106].

In line with other commentators [3, 4], we found great
variation in the definitions used to characterize slum
settlements in our included studies. These differences
impact our understanding of the determinants of a range
of health outcomes as illustrated by a comparative analy-
sis of the impact of slum definitions on the identification
of the determinants and extent of insufficient child height
and weight for age in Indian slums [4]. A recent scoping
review suggested a combination of household and area-
level data to measure deprivation and to be used for com-
parison between different cities in LMICs. The review
showed that deprivation frameworks can help to identify
the degree of poverty in a community and guide health
policies in slum areas [3]. Future debates on slum defi-
nition considering the complexity of these entities must
be included in the urban health agenda to inform public
policies.

The evidence map uncovered several gaps in the
research addressing the economic burden of health-
care access on the urban poor. Almost half of the studies
took place in India, and more than half were classified as
city-wide studies. Our search did not identify any slum
or city-wide studies from countries with a high density
of urban slums, such as the Central African Republic
(95%), South Sudan (91%), Sudan (88%), Chad (87%) and
Sao Tome and Principe (86%) [8]. Overall, the average
strength of evidence was poor and lacked information on
key methodological aspects. City-wide studies seem to be
more complete in terms of cost analysis as they reported
economic burden in terms of costs and CHE more fre-
quently than slum studies. Obstetric and neonatal care
was the only health interest that we found more slum
than city-wide studies.
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This review has some limitations with some of them
intrinsic to the stages of development of scoping reviews
as indicated by Levac et al. (2010) [24]. Our broad
research questions and inclusion of multiple languages
led to a high number of studies identified by the search
strategy. The feasibility of screening such a high num-
ber of studies whilst also building the capacity of team
members new to systematic reviews led to several dis-
cordances in the first and second reviewer screening.
These discordances were extensively discussed during the
review meetings and agreement was reached by consen-
sus. A high number of discordances were also reported
in the data extraction process and some studies were
excluded at this stage because they did not meet the
inclusion criteria. While this ultimately delayed the next
stages of the review it did provide a valuable mechanism
for applied capacity strengthening on systematic review
methods.

Other limitations related to the data analysis were
identified. First, our findings indicated the economic
burden of direct costs only (direct medical and non-
medical expenditures). The analysis of indirect costs,
which was not included in this review due to the lack
of comparable costing outcomes, might show differ-
ent patterns of economic burden. For example, income
loss usually affects the most vulnerable populations
in developing countries, that is those employed in
the informal market with no protection from labour
legislation [130]. Therefore, the inclusion of indirect
costs would probably increase the economic burden
of healthcare for the poorest urban residents. Second,
some analyses proposed in the original protocol could
not be performed due to the reduced number of compa-
rable outcomes. Third, concentration curves and indi-
ces were computed only for chronic health conditions
also due to the small number of comparable results.
Fourth, our estimates must be interpreted with caution
as the included studies adopted different methods to
calculate costs and CHE, which can lead to less robust
estimates. We also combined chronic and unspecified
health conditions to show trends in the pattern of CHE.
Fifth, our findings are skewed geographically with most
cost estimates coming from countries in the South-
East Asian Region, particularly from India, our results
are likely to reflect the scenario in that region. Lastly,
the economic burden reported in this review may be
underestimated as those living in severe deprivation
may not search for healthcare due to the lack of finan-
cial resources. These patients may report ‘zero direct
costs’ of accessing healthcare, but they still suffer the
economic consequences of untreated diseases such as
loss of productivity and deteriorated quality of life.
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Our review also has strengths. Our team included
researchers from different backgrounds and skills,
including health economists, statisticians, epidemi-
ologists, urban health specialists and social scientists.
We adopted a collaborative approach which allowed a
cross-learning process among different disciplines. All
reviewers from the core and new reviewer teams com-
pleted the Cochrane interactive learning on systematic
reviews [131] to ensure high quality during all steps of
the review. We also set up regular meetings to discuss
each step of the review, methods applied and the use of
web tools such as Rayyan and COVIDENCE. Addition-
ally, we reviewed articles written in English, Chinese,
Spanish, French and Portuguese to cover health systems
in different countries.

Conclusion

Our review revealed severe economic burden and differ-
ent patterns of healthcare expenditures when comparing
wealth quintiles and urban populations in LMICs. The
findings indicate that the urban poor, both in slums and
in poor households dispersed across cities, need to be
protected from the severe effects of high costs and CHE
through financial and risk protection policies. These poli-
cies must consider the complexity and variety of health-
care provision in the urban context. As an exploratory
study, this scooping review identified important gaps in
terms of methodological quality of the studies, heteroge-
neity of cost analysis, and research development in slum
environments that must be addressed in future studies.
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