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ABSTRACT
Objectives To survey on the availability and use of 
primary care services in slum populations.
Design Retrospective, cross- sectional, household, 
individual and healthcare provider surveys.
Setting Seven slum sites in four countries (Nigeria, Kenya, 
Pakistan and Bangladesh).
Participants Residents of slums and informal 
settlements.
Primary and secondary outcome measures Primary 
care consultation rates by type of provider and facility.
Results We completed 7692 household, 7451 individual 
adult and 2633 individual child surveys across seven sites. 
The majority of consultations were to doctors/nurses (in 
clinics or hospitals) and pharmacies rather than single- 
handed providers or traditional healers. Consultation rates 
with a doctor or nurse varied from 0.2 to 1.5 visits per 
person- year, which was higher than visit rates to any other 
type of provider in all sites except Bangladesh, where 
pharmacies predominated. Approximately half the doctor/
nurse visits were in hospital outpatient departments and 
most of the remainder were to clinics. Over 90% of visits 
across all sites were for acute symptoms rather than 
chronic disease. Median travel times were between 15 and 
45 min and the median cost per visit was between 2% and 
10% of a household’s monthly total expenditure. Medicines 
comprised most of the cost. More respondents reported 
proximity (54%–78%) and service quality (31%–95%) 
being a reason for choosing a provider than fees (23%–
43%). Demand was relatively inelastic with respect to both 
price of consultation and travel time.
Conclusions People in slums tend to live sufficiently close 
to formal doctor/nurse facilities for their health- seeking 
behaviour to be influenced by preference for provider 
type over distance and cost. However, costs, especially 
for medicines are high in relation to income and use rates 
remain significantly below those of high- income countries.

INTRODUCTION
Strengthening primary care is recognised as 
the most ‘inclusive, effective and efficient 
approach’ to improving population health 
and well- being and as being key to achieving 
universal healthcare globally as codified in 
recent international declarations.1 However, 
recent high- profile analyses have shown that 

little systematic evidence has been collected 
on services that are available, how often they 
are used, how much they cost and what type 
of service patients will choose under various 
constraints.2–5 It is widely believed though 
that people in low- income and middle- 
income countries (LMICs) have poor access 
to high- quality primary care services.2 3 6–8

In this paper, we focus on a large and 
vulnerable group of people; those who live in 
slums. A recent Lancet series documented the 
many barriers that people in slums encounter 
in accessing services.4 5 Following further 
review of the literature,9 most evidence 
relates to specific programmes, particularly 
those concerned with vaccination and child-
birth.10 The little available evidence suggests 
that in many urban slums, pharmacies and 
drug sellers are frequently the first and only 
point of contact with a health system.11 12 
However, consultation with a doctor or nurse 
is an essential component of primary care 
providing diagnosis, treatment, advice and 

Strength and limitations of this study

 ► This study provides the most comprehensive evi-
dence across multiple nations to date on the facili-
ties available to people who live in slums in general 
and on doctor and nurse consultations.

 ► We surveyed over 7000 individuals across seven 
slum sites in four counties on their access to and 
use of healthcare.

 ► We estimated consultation rates and provider types 
for primary care visits as well as the elasticity of 
demand for provider type with respect to time and 
cost of a visit.

 ► While several attempts were made to contact partic-
ipants, our response rates ranged from 68% to 94% 
across the sites, and so our sample may miss some 
of the most vulnerable residents of the study areas.

 ► We could not make a reliable assessment of patient 
need for healthcare so it is difficult to interpret these 
results in terms of the equity of access to care.
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referral. Outpatient doctor and nurse consultations can 
be provided by public and private facilities that range 
from ‘single- handed’, sometimes informal, practitioners 
in solo practices to large hospital outpatient departments.

The purpose of our study is to start to fill the above 
gaps in the literature, examining outpatient care services 
in seven slum sites across four countries: Nigeria, Kenya, 
Pakistan and Bangladesh. We compare visit rates to all 
providers that might offer primary care services including 
traditional/faith healers and pharmacies/medicine 
sellers. We then describe doctor and nurse services in more 
detail. Here, we aim to find out use rates of different facil-
ities that provide outpatient doctor/nurse consultations 
for people who live in slums, including solo providers, 
clinics, hospitals and public versus private provision. We 
also aim to estimate how individuals trade- off character-
istics like cost and time when choosing between types of 
provider of outpatient care.

METHODS
Setting
Our aim was to examine the use of outpatient consulta-
tions with a doctor or nurse. The results reported in this 
article form part of a broader programme of work on 
health and healthcare in informal settlements described 
in detail elsewhere.13

We conducted a series of household, individual and 
healthcare facility surveys across seven informal settle-
ments in four countries: Nigeria, Kenya, Pakistan and 

Bangladesh. We selected sites that (1) fulfilled the UN 
definition of a ‘slum’14 and (2) were named, geographi-
cally distinguishable, neighbourhoods within city bound-
aries. This also provided a geographical basis on which to 
survey available health services.

Study design and population
Household and individual surveys
The design and methods of the survey components of the 
Improving Health in Slums project have been published 
elsewhere.13 Briefly, we aimed to conduct a spatially refer-
enced, household- based, retrospective, cross- sectional 
survey in seven sites, which are described in table 1. Key 
indicators for the health systems of the respective coun-
tries are reported in online supplemental table C1.

All structures in each site were first mapped using satel-
lite imagery. The resulting maps were then ‘ground- truthed’ 
through participatory geospatial mapping and corrected as 
required. During this stage all households in each structure 
were identified, which formed the sampling frame for the 
household survey. We used an inhibitory sampling design 
with close pairs to generate a spatially regular and well- 
dispersed sample of 1200 households for each study site,15 
assuming a response rate of 80%. Within each household, 
all residents were identified and an adult over 18 and a child 
under 12 (should one be resident) were selected at random 
for the individual surveys. Adult women were oversampled 
compared with men at a ratio of 2:1 to achieve reasonable 
precision in both groups as we expected greater healthcare 
use among women. Up to three attempts were made to 

Table 1 Summary of study sites

Site Location
Approximate 
population (000s)*

Approximate density 
(000s/km2) Description of population and area

NG1 Ibadan, Nigeria 5.8 5 Resettled, mixed Yoruba and Hausa community at the edge of the 
city including a large proportion of recent migrants from the North. 
Structures are mostly permanent and well- spaced. Variable access 
to energy with poor sanitation.

NG2 Ibadan, Nigeria 5.5 14 Mostly Yoruba population inhabiting a central, historical part of 
the city. Building mostly permanent but dilapidated with access to 
energy but little sanitation.

NG3 Lagos, Nigeria 8.1 11 Mixed Yoruba, Ilajes and other ethnic group population in low- paying 
or no employment. High crime area with little development and 
temporary structures. Little access to basic services.

KE1 Nairobi, Kenya 24.4 52 Mixed but segregated ethnicity community of generally long- term 
multigenerational residents. Structures are temporary with little to no 
access to basic services.

KE2 Nairobi, Kenya 44.9 83 Mixed community of predominantly economic migrants at the edge 
of an industrial area. Structures are temporary with little to no access 
to basic services.

PK1 Karachi, Pakistan 33.5 91 Mixed ethnicity and religion, mostly permanent, population working 
in blue collar jobs. Structures are permanent and multistory with 
access to transient energy and sanitation services.

BD1 Dhaka, Bangladesh 60.0 171 Mostly Bengali, Muslim population working in manual services 
like rickshaw pulling and house work. Semi- permanent residential 
structures with variable access to water, sanitation and other 
services.

*Estimated from data collected in this study.

by copyright.
 on F

ebruary 7, 2022 at B
arnes Library M

edical S
chool. P

rotected
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-054142 on 7 January 2022. D

ow
nloaded from

 

https://dx.doi.org/10.1136/bmjopen-2021-054142
http://bmjopen.bmj.com/


3Improving Health in Slums Collaborative. BMJ Open 2022;12:e054142. doi:10.1136/bmjopen-2021-054142

Open access

complete each survey should the participant not be available 
at the initial attempt. For each survey instrument we sought 
consent from the respondent. They were provided with 
an oral and/or written explanation of the study and their 
involvement as required and then asked to provide written 
consent on both a paper and digital copy of the consent 
form. Due to an error with the sampling process, a follow- up 
telephone survey was conducted in PK1 to supplement the 
individual surveys with additional female respondents, which 
is described in online supplemental section B2.

Procedures
Three instruments were used in the household surveys: 
(i) a household level survey of demographic and socio-
economic characteristics, including monthly household 
expenditures across different categories; (ii) an indi-
vidual adult survey enquiring about healthcare need, 
access and use, and health and well- being and (iii) a 
child (under 12 years of age) survey asking a caregiver 
about healthcare needs, access and use. Questions were 
adapted from similar studies to facilitate comparability.16 
The adult and child surveys both asked the respondents 
to provide details of the last time they used healthcare (if 
they had done so in the previous 12 months), including 
facility type (public clinic, private hospital, etc), who they 
saw (doctor, nurse, etc), the reason for the visit, the cost 
and time taken for the visit and questions regarding their 
satisfaction with the care provided. We included ‘doctor’s 
office’ or ‘chamber’ among the list of responses to facility- 
type, which generally refers to a solo clinician working 
alone in a private office—we refer to this category as 
‘single- handed’. Survey instruments were translated using 
an iterative process involving forward and independent 
backward translations (survey forms are in the online 
supplemental  adult. pdf,  child. pdf and  household. pdf).

Outcomes and statistical analysis
Summary statistics
From the individual survey data we identified all reported 
outpatient consultations to any type of provider and calcu-
lated visit rates per patient- year for each type of provider 
(doctor/nurse, pharmacy, traditional/faith, other) for 
new and existing conditions and for adults and children 
under 12 for comparison. We report crude rates as well 
as age- standardised consultation rates calculated with 
respect to both the WHO reference population,17 and 
INDEPTH population.18 For doctor and nurse visits, we 
further examined the proportion of visits by facility type 
(single- handed, public/private hospital or public/private 
clinic) and reported provider type (doctor or nurse).

We estimated key characteristics of these visits 
including the median (IQR) time required for the visit, 
median (IQR) cost of the visit, proportion of households 
spending >10% of their monthly expenditure on a visit 
(as used by the WHO’s Global Health Observatory), 
reason for choosing the provider and satisfaction by site 
and facility type.

Choice model
To estimate the role of price and travel time in the choice 
over a provider for a doctor or nurse for an outpatient 
consultation, we estimated a ‘choice model’. We specified 
a random parameters logit model,19 which we describe 
in detail in the online supplemental data. In the model, 
each option from a set of choices has an observed compo-
nent (price and time), the utility of which is determined 
by observed (eg, age, sex) and unobserved (eg, taste, 
quality) characteristics. There are several examples of 
choice modelling for healthcare providers in LMICs.20 
The ‘choice set’ we examined was: private clinic, public 
clinic, private hospital or public hospital. We also 
included ‘single- handed’ doctor’s office for Bangladesh 
and Pakistan, since this type of consultation was rare or 
non- existent in our African sites.

We studied each site separately. There were four esti-
mates of interest from each model: the predicted propor-
tion of visits to each provider type ‘holding fixed’ price 
and travel time, the price elasticity of demand, the travel 
time elasticity of demand and the average change in 
price (willingness to pay (WTP)) to make an individual 
indifferent between two options, one of which is 15 min 
further travel away than the other. The elasticities and 
WTP were calculated separately for households whose 
monthly consumption expenditure was above and below 
(International dollars) Int$ 100 per person per month. 
An elasticity is interpreted as the percentage change in 
demand you would expect for a 1% increase in price 
or travel time. We allowed preferences to vary by age, 
sex, secondary education, seeking care for an acute or 
communicable condition or for chronic or generalised 
pain and monthly consumption expenditure. The ‘price’ 
of a visit included the consultation fee plus the travel cost, 
which would be known up front to the individual, and not 
drugs or tests, which would not be known in advance. The 
prices and times of travel for providers not visited were 
imputed based on the above- listed individual covariates.

Patient and public involvement
Mapping of the study sites, identification of healthcare 
facilities and enumeration of resident households was 
conducted using a participatory process involving local 
residents. Healthcare facility managers and owners were 
consulted about identification of their facilities. The 
public were not involved in the design of the survey ques-
tionnaires, however feedback was sought from residents 
in a pilot survey in all sites to assess the time burden 
of participating. Patient and public focus groups were 
established to present the findings, receive feedback and 
provide contextualising interpretation of the results.

RESULTS
Household and individual sample
Overall, 7692 households participated in the surveys with 
7451 individual adults and 2633 individual child surveys 
completed. The median response rate was 69%, varying 
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by site from 57% in site KE2 to 94% in site BD1. Table 2 
reports demographic and socioeconomic statistics of the 
population- weighted sample of individual respondents by 
site, and for those reporting an outpatient consultation 
(population summaries are reported in online supple-
mental table C2).

Outpatient consultation rates across providers of all types
Figure 1 shows the visit rates per patient- year to different 
types of provider. Between 29% (BD1) and 61% (KE1) 
of visits were to doctors and nurses, while the majority 
of other visits were to a pharmacy. In only two sites (BD1 
and KE2) were pharmacies visited more frequently than 
doctors or nurses. The proportion of outpatient consul-
tations that were for new conditions ranged from 61% 
(NG2) to 84% (KE2). Proportionately very few health-
care visits were made to traditional or faith healers.

Outpatient consultation rates to a doctor or nurse
Table 3 reports the outpatient consultation rates by 
study site for both adults and children (under 12 and 
under 5)—equivalent rates for new conditions only are 
reported in online supplemental table C3. Nigerian sites 
had consistently the lowest outpatient consultation rates, 
which were comparable for adults and children: approx-
imately 0.2–0.4 outpatient visits to a doctor or nurse for 
a new condition per patient- year. Rates were higher in 
other sites, ranging, for adults, from approximately 0.8 
(PK1) to 1.5 (BD1) visits per patient- year. Apart from 
Nigeria, outpatient consultation rates were higher for 
children than adults.

Doctor and nurse consultation rates by provider type
Figure 2 shows the proportion of outpatient consultations 
for a new condition by facility type. There were differ-
ences between the sites and countries. Single- handed 
facilities accounted for approximately 25% of adult visits 
in Bangladesh and Pakistan, and 50% and 20% of child 
visits in these countries, respectively. However, almost no 
visits to single- handed facilities were recorded in Nigeria 
and Kenya. Hospital outpatient departments and clinics 
accounted for comparable shares of outpatient consulta-
tions; in particular, for adults, hospital visit shares were 
51% (NG1), 66% (NG2), 69% (NG3), 38% (KE1), 39% 
(KE2), 37% (PK1) and 21% (BD1). These figures were 
similar for children. Figure 3 shows the proportion of 
visits by provider (doctor or nurse). For the Pakistani and 
Bangladeshi communities, almost all outpatient consulta-
tions were with a doctor, whereas in Kenya and Nigeria a 
significant minority of consultations were with a nurse for 
both adults and children.

Choice of providers of doctor and nurse consultations
Table 4 reports travel times, waiting times and travel, 
drug, tests and other costs for the different types of facility 
for doctor and nurse consultations. Within each site the 
travel time to reach each type of facility was broadly 
similar with median travel times generally ranging from 

15 to 30 min for all types of facility (see also online supple-
mental figure C1).

Bangladesh and Nigeria were the most expensive loca-
tions to seek treatment, both in relative and absolute 
terms, with median spending ranging from Int$ 21 to 82 
depending on facility type. Median spending in Kenyan 
facilities ranged from Int$ 6 to 15, and in Pakistan Int$ 16 
to 42. Medication costs accounted the bulk of the cost of 
an outpatient consultation in all sites: the median propor-
tion of the total cost of a visit accounted for by drugs 
was 67%–100%. Consultation fees in the Nigerian and 
Kenyan sites were generally under Int$5 and often zero, 
whereas in Pakistan and Bangladesh they were higher 
(approximately Int$5–15). The median expenditure for 
a visit was <10% of total monthly household expenditure 
for almost all types of consultation across all seven sites. 
However, the costs were highly skewed so that in all coun-
tries except Kenya over a third of consultations would 
constitute more than a third of a person’s total monthly 
household expenditure.

Table 5 reports the results from the choice model. All 
elasticities were below zero, showing people prefer less 
costly and nearer services. However, the mean estimated 
elasticities were almost all between zero and minus one, 
with the exception of in Kenya, suggesting demand was 
relatively inelastic with respect to both price and time. 
Figure 4 compares predicted share of visits to different 
providers, net of costs and travel times, to actual propor-
tions of visits: there was little qualitative difference 
between the two. This expressed choice is similar to survey 
responses; only 23%–43% of respondents reported ‘low 
fees’ being a reason they chose a provider (online supple-
mental table C4). Demand was generally more elastic in 
poorer households (table 5).

The most frequently cited reasons for choosing a 
particular healthcare facility and provider were proximity 
(54%–78% of respondents), service quality (31%–95%) 
and cordiality (21%–65%) (online supplemental table 
C4). Generally, the majority of respondents were either 
‘very satisfied’ or ‘satisfied’ with their visit and rated 
most aspects of the visit either ‘very good’ or ‘good’, 
aside from waiting time where negative responses were 
more common. Respondents were more likely to be ‘very 
satisfied’ with care at public clinics in four of the seven 
sites, with comparable satisfaction with other providers 
in the remaining sites. Respondents were also least likely 
to report ‘very satisfied’ for single- handed facilities and 
private clinics. The most common medical reason for 
seeking care was ‘communicable’ or ‘acute conditions’ 
(35%–69%) with only 2%–6% of respondents reporting 
a chronic condition as the reason for the visit (see online 
supplemental figure C2 and C3).

DISCUSSION
We found that people living in slums make use of a 
range of primary care providers, both public and private, 
and from individual clinicians to hospital outpatient 
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departments. While there are considerable differences 
between slums and countries, we found across all sites 
that: traditional healers were seldom consulted for health 
needs, reflecting previous evidence;21 doctors and nurses 
were frequently consulted, more so than pharmacies in 
all sites other than Bangladesh; formal clinics/hospital 

outpatient departments were more popular than ‘single- 
handed’ settings; the costs of medication exceeded those 
of consultations and demand was relatively inelastic with 
respect to consultancy and travel cost.

The various providers of doctor and nurse consulta-
tions were all in relative proximity to the slum precinct; 
the majority of respondents reported requiring <30 min 
to reach their provider of choice. It is noteworthy that 

Figure 1 Age- adjusted (to INDEPTH population) visit 
rates per person- year to different outpatient care providers 
for adults and children (under 12) for new and existing 
conditions.

Table 3 Outpatient primary care consultation rates and outpatient doctor and nurse consultation rates (visits per person- year 
(95% CI))

Site

Outpatient consultation (all conditions)

Crude WHO age adjusted INDEPTH age adjusted

Adults

NG1 0.42 (0.40 to 0.44) 0.42 (0.40 to 0.44) 0.40 (0.38 to 0.42)

NG2 0.39 (0.35 to 0.43) 0.32 (0.30 to 0.34) 0.29 (0.27 to 0.31)

NG3 0.28 (0.26 to 0.30) 0.31 (0.29 to 0.33) 0.29 (0.27 to 0.31)

KE1 1.07 (1.03 to 1.11) 1.17 (1.13 to 1.21) 1.04 (1.00 to 1.08)

KE2 0.93 (0.89 to 0.97) 1.06 (1.02 to 1.10) 0.95 (0.91 to 0.99)

PK1 0.79 (0.75 to 0.83) 0.85 (0.81 to 0.89) 0.77 (0.73 to 0.81)

BD1 1.52 (1.46 to 1.58) 1.73 (1.67 to 1.79) 1.59 (1.53 to 1.65)

Children (under 12)

NG1 0.29 (0.19 to 0.39) – –

NG2 0.15 (0.05 to 0.25) – –

NG3 0.34 (0.20 to 0.48) – –

KE1 1.74 (1.62 to 1.86) – –

KE2 1.30 (1.18 to 1.42) – –

PK1 1.85 (1.73 to 1.97) – –

BD1 1.04 (0.96 to 1.12) – –

Children (under 5)

NG1 0.30 (0.14 to 0.46) – –

NG2 0.21 (0.03 to 0.39) – –

NG3 0.40 (0.16 to 0.64) – –

KE1 2.57 (2.35 to 2.79) – –

KE2 1.68 (1.50 to 1.86) – –

PK1 2.46 (2.24 to 2.68) – –

BD1 1.50 (1.36 to 1.63) – –

Figure 2 Proportion of outpatient doctor and nurse 
consultations for a new condition by facility type.
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relatively frequent use was made of hospital outpatient 
departments, which accounted for as much as 50% of 
doctor or nurse outpatient consultations in some sites. 
We also found low use of individually owned and oper-
ated practices. This is in contrast to what we expected, 
perhaps because of the substantial literature on quality of 
care in ‘single- handed’ practices, much of it emanating 
from India.3 6 7 22

There was evidence that many households spent a 
significant proportion of their money on healthcare. 
While we found evidence that the up- front cost of a visit, 
including consultancy fees and travel costs, were rela-
tively low and had only a small effect on demand for 
services, the total cost of a visit was much higher and 
often differed little between public and private facilities. 
Indeed, the consultancy fees even at private providers 
were often zero. The WHO’s Global Health Observatory 
use the proportion of households spending >10% of their 
expenditure on healthcare as a marker of national health 
system performance and report figures of 15%, 5%, 13% 
and 25% for Nigeria, Kenya, Pakistan and Bangladesh, 
respectively (online supplemental table A1). The relative 
differences between countries reflect those found in this 
study. In both data sources, Kenya has the lowest rates of 
high spending relative to household spending which may 
be attributed to the National Hospital Insurance Fund. 
Nevertheless, our results suggest the proportion of slum 
households meeting the 10% threshold is much higher 
(generally >50%) than the above national averages.

Most of the cost of a primary care visit was accounted 
for by the cost of drugs, which reflects findings from 
another LMIC- based study that showed high mark- ups on 
medication.23 Kenya is the only country in our study with 
any public funding for medication, and while respon-
dents there did report the lowest cost to access care of 
any of our sites, drugs were still the biggest source of 
expenditure.24 Much of the literature on healthcare 
access in LMICs has focused on the deleterious effect of 
user and consultation fees, and it has been shown that 
even very small costs can suppress demand and do so non- 
selectively and to the detriment of children.25 However, 
our evidence suggests that the costs of treatment may be a 
larger problem for access to care in urban areas. Few visits 
resulted in spending on medical tests.

Patient choice
The finding that people will frequently attend a formal 
facility such as a hospital outpatient department, 
bypassing other facilities/providers on the way, shows that 
people are likely willing to trade convenience and cost for 
perceptions of quality. We have quantified and explored 
these trade- offs formally by use of a ‘choice model’. An 
immediate limitation is that we are not ‘comparing like 
for like’ since we must assume that demand for a provider 
type is heavily determined by the type of symptom a 
person is experiencing. That said, it must also be assumed 
that when the situation is perceived to be more serious, 
the more a person will eschew local in favour of more 
distant providers. In that sense our findings are all the 
more impressive, representing an underestimate of 
preference for formal providers when the complaint is 
more serious. Nevertheless, higher elasticities among the 
poorest people is a cause for concern.

Overall demand for healthcare
Despite the availability of a range of providers, and study 
participants reporting that they were able to access health-
care when they needed it, age- adjusted use rates in our 
study sites were substantially lower than in high- income 
countries (HICs) despite a high burden of disease. In 
Nigeria, respondents consulted a doctor or nurse once 
every 3 years to once every 6–9 months in Bangladesh. Yet 
in the USA the crude consultation rate was 3.9 visits per 
person- year,26 and in the UK it was 5.5 visits per person- 
year.27 Healthcare use in our study population is lower 
than in HIC, and there is evidence that health needs are 
not being met. For instance, very few visits were reported 
for chronic conditions and follow- up despite the preva-
lence of chronic illness, which has been reported to be 
high in other slum populations.28 Lack of consultation for 
symptoms that do not cause immediate distress may be a 
reason that patients presenting with cancer in LMICs are 
much more likely than in HICs to be in stage 3 or 4.29 30

Policy recommendations
Our findings, interpreted in the context of the litera-
ture, provide the basis for an emerging policy to improve 
access to high- quality care in urban areas. First, while in 
rural areas the predominant consideration is often the 
existence of local services, in urban areas there are a wide 
variety of services in close proximity. The imperative in 
urban areas should therefore be to make better use of the 
services that already exist. For example, we have found a 
relatively high use of pharmacies rising to two- thirds of 
all healthcare contacts in Bangladesh.11 This suggests, for 
example, that they might provide a good focus for dissem-
ination of preventive health advice.

Second, our findings on expressed preference show 
that, in the context of the city, distance to facilities does 
not significantly suppress demand. These observations 
suggest that it might be a mistake to pursue, in urban areas, 
a policy to ensure yet closer location of many services to 
where people live. Such services would inevitably be more 

Figure 3 Proportion of outpatient consultations for a new 
condition by doctor or nurse.
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Table 4 Summary of time and costs of outpatient doctor and nurse consultations by study site for adults and children 
combined

Variable

Facility type

Single- handed

Clinics Hospitals

Private Public/NGO Private Public/NGO

NG1

Travel time (min) – 15 (5, 30) 15 (10, 20) 15 (10, 30) 15 (10, 30)

Waiting time (min) – 5 (2, 10) 10 (5, 40) 5 (2, 10) 30 (10, 60)

Costs (Int$) Consultation – 0 (0, 3) 0 (0, 2) 0 (0, 8) 0 (0, 3)

Drugs – 17 (4, 73) 15 (8, 23) 21 (10, 42) 17 (10, 25)

Tests – 0 (0, 7) 1 (0, 4) 2 (0, 8) 2 (0, 8)

Travel – 0 (0, 4) 0 (0, 5) 2 (0, 8) 2 (0, 10)

Total – 42 (5, 88) 21 (13, 33) 42 (21, 61) 23 (14, 42)

Total cost as % of monthly h/h 
expenditure

– 9 (2, 21) 7 (3, 15) 11 (6, 19) 9 (4, 16)

Households spending >10% of 
monthly expenditure on visit (%)

– 43 32 56 43

NG2

Travel time (min) – 20 (12, 44) 10 (5, 20) 15 (10, 30) 20 (10, 30)

Waiting time (min) – 30 (12, 55) 15 (5, 30) 10 (5, 30) 30 (13, 60)

Costs (Int$) Consultation – 0 (0, 1) 0 (0, 1) 0 (0, 0) 0 (0, 4)

Drugs – 5 (1, 11) 15 (8, 29) 20 (8, 42) 17 (11, 29)

Tests – 0 (0, 0) 0 (0, 4) 0 (0, 8) 0 (0, 8)

Travel – 0 (0, 0) 0 (0, 4) 0 (0, 8) 0 (0, 8)

Total – 13 (9, 32) 20 (13, 34) 29 (13, 78) 29 (17, 42)

Total cost as % of monthly h/h 
expenditure

– 11 (6, 46) 5 (3, 13) 11 (4, 23) 13 (5, 30)

Households spending >10% of 
monthly expenditure on visit (%)

– 50 32 56 55

NG3

Travel time (min) – 22 (10, 41) 10 (9, 20) 20 (14, 30) 30 (10, 40)

Waiting time (min) – 10 (5, 12) 20 (5, 50) 10 (5, 30) 46 (10, 120)

Costs (Int$) Consultation – 0 (0, 0) 1 (0, 2) 0 (0, 8) 0 (0, 4)

Drugs – 25 (12, 42) 13 (8, 22) 42 (21, 49) 17 (8, 30)

Tests – 0 (0, 19) 0 (0, 4) 0 (0, 13) 7 (0, 17)

Travel – 0 (0, 0) 0 (0, 2) 2 (0, 3) 2 (0, 4)

Total – 56 (29, 81) 20 (11, 34) 47 (33, 81) 34 (17, 60)

Total cost as % of monthly h/h 
expenditure

– 10 (3, 16) 4 (2, 9) 9 (4, 15) 7 (3, 12)

Households spending >10% of 
monthly expenditure on visit (%)

– 50 17 43 33

KE1

Travel time (min) – 10 (5, 20) 15 (10, 30) 20 (10, 30) 28 (10, 45)

Waiting time (min) – 30 (5, 42) 60 (18, 94) 20 (5, 42) 30 (20, 120)

Costs (Int$) Consultation – 0 (0, 2) 0 (0, 0) 0 (0, 2) 0 (0, 1)

Drugs – 9 (2, 13) 5 (2, 9) 7 (2, 18) 6 (0, 9)

Tests – 2 (0, 6) 0 (0, 3) 0 (0, 6) 0 (0, 6)

Travel – 2 (0, 5) 0 (0, 2) 2 (0, 3) 1 (0, 4)

Total – 13 (8, 30) 6 (2, 12) 11 (4, 30) 8 (2, 24)

Continued

by copyright.
 on F

ebruary 7, 2022 at B
arnes Library M

edical S
chool. P

rotected
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-054142 on 7 January 2022. D

ow
nloaded from

 

http://bmjopen.bmj.com/


9Improving Health in Slums Collaborative. BMJ Open 2022;12:e054142. doi:10.1136/bmjopen-2021-054142

Open access

Variable

Facility type

Single- handed

Clinics Hospitals

Private Public/NGO Private Public/NGO

Total cost as % of monthly h/h 
expenditure

– 5 (1, 21) 3 (1, 11) 5 (1, 11) 3 (1, 11)

Households spending >10% of 
monthly expenditure on visit (%)

– 43 27 29 26

KE2

Travel time (min) – 18 (10, 30) 20 (15, 30) 30 (15, 50) 35 (30, 58)

Waiting time (min) – 10 (5, 20) 30 (10, 60) 15 (5, 30) 40 (20, 88)

Costs (Int$) Consultation – 0 (0, 1) 0 (0, 1) 0 (0, 3) 1 (0, 3)

Drugs – 8 (4, 14) 6 (2, 11) 9 (5, 19) 11 (7, 28)

Tests – 3 (0, 6) 0 (0, 2) 9 (0, 19) 6 (2, 11)

Travel – 1 (0, 2) 1 (0, 1) 2 (1, 4) 2 (2, 4)

Total – 9 (4, 19) 6 (4, 13) 13 (6, 31) 15 (4, 48)

Total cost as % of monthly h/h 
expenditure

– 3 (1, 9) 3 (1, 8) 4 (1, 14) 5 (1, 15)

Households spending >10% of 
monthly expenditure on visit (%)

– 19 21 29 31

PK1

Travel time (min) 10 (5, 15) 5 (5, 10) 20 (14, 30) 15 (10, 30) 30 (15, 30)

Waiting time (min) 10 (0, 25) 10 (10, 20) 52 (12, 98) 25 (10, 60) 30 (14, 60)

Costs (Int$) Consultation 3 (3, 5) 3 (3, 6) 0 (0, 1) 6 (1, 29) 0 (0, 0)

Drugs 12 (6, 16) 9 (6, 19) 12 (4, 16) 16 (5, 44) 16 (0, 31)

Tests 0 (0, 0) 0 (0, 0) 0 (0, 0) 0 (0, 0) 0 (0, 0)

Travel 0 (0, 0) 0 (0, 0) 1 (0, 2) 2 (0, 6) 2 (0, 6)

Total 18 (11, 25) 16 (9, 24) 17 (11, 25) 42 (18, 104) 19 (7, 55)

Total cost as % of monthly h/h 
expenditure

1 (1, 4) 2 (1, 3) 1 (0, 3) 2 (4, 9) 2 (0, 4)

Households spending >10% of 
monthly expenditure on visit (%)

6 9 8 25 12

BD1

Travel time (min) 20 (15, 30) 30 (20, 60) 30 (20, 30) 35 (19, 60) 30 (24, 60)

Waiting time (min) 45 (30, 90) 60 (30, 90) 85 (30, 128) 20 (19, 30) 60 (30, 120)

Costs (Int$) Consultation 12 (6, 15) 12 (1, 15) 0 (0, 0) 0 (0, 4) 0 (1, 4)

Drugs 26 (15, 47) 32 (14, 61) 15 (5, 24) 27 (20, 60) 21 (9, 41)

Tests 21(8, 46) 31 (0, 61) 11 (1, 20) 6 (6, 6) 31 (9, 48)

Travel 2 (2, 3) 2 (1, 3) 3 (2, 5) 2 (2, 2) 3 (2, 6)

Total 52 (30, 89) 82 (26, 128) 22 (15, 39) 36 (32, 62) 45 (18, 96)

Total cost as % of monthly h/h 
expenditure

13 (6, 23) 17 (5, 32) 6 (2, 10) 11 (10, 16) 9 (3, 17)

Households spending >10% of 
monthly expenditure on visit (%)

58 67 28 75 44

All values are median (IQR) if the number of recorded visits (n) was five or more.
h/h, household; NGO, non- governmental organisation.

Table 4 Continued
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dispersed into small and ‘single- hande’ providers where 
care has been shown to be of low quality (even when the 
practitioners are medically qualified6), and that training 
has little effect on improving care quality.7

Third, overall use is low while people with serious 
disease such as cancer and tuberculosis present late. At 
the supply side this should be tackled by improving care 
quality, such as improved diagnosis, as suggested above 
and also by mitigating the main cost—namely medicines. 
On the demand side, there is a need to continue research 
into barriers to appropriate health seeking for symptoms 
of serious disease.

Strengths and limitations
The response rates differed by study site. We made 
up to three callbacks for each sampled household to 
minimise selection bias, but non- responsive or non- 
consenting households may have differed from those that 

participated, particularly as slums can be highly dynamic 
places. There only exist one longitudinal study of slum 
populations,31 while it does not capture healthcare use 
statistics, it does suggest the material circumstances 
and levels of health spending have not varied signifi-
cantly year- to- year32 (the COVID- 19 pandemic notwith-
standing). Nevertheless, the findings between slums in 
this article are qualitatively similar in terms of behaviour 
and agree with other studies in this area, thus we believe 
these results can be used to guide policy for these popula-
tions. The age- standardised consultation rates were based 
on the INDEPTH and WHO reference populations17 
enabling us to make age- adjusted comparisons between 
study sites. However, the reference population may be 
out of date and may not be the most appropriate popu-
lation for broader international comparisons. However, 
estimated rates differed little between reference popula-
tions. Clinical officers were not included in this study as a 

Table 5 Price and travel time elasticities of demand and willingness to pay for nearer services for households by total monthly 
per person household consumption expenditure, values are posterior mean (95% credible intervals)

  

Price elasticity of demand Time elasticity of demand
Willingness to pay for 15 min less 
travel time (Int$)

<Int$100 pppm ≥Int$100 pppm <Int$100 pppm ≥Int$100 pppm <Int$100 pppm ≥Int$100 pppm

NG1 −0.62
(−0.89 to –0.36)

−0.27
(−0.46 to –0.10)

−1.01
(−1.76 to –0.26)

−0.47
(−1.04 to –0.18)

8.45
(−0.95 to 22.69)

7.20
(1.94 to 14.51)

NG2 −0.96
(−1.43 to –0.49)

−0.47
(−0.75 to –0.17)

−0.29
(−0.96 to 0.42)

−0.36
(−0.88 to –0.21)

1.35
(−2.07 to 5.03)

3.00
(−2.06 to 9.49)

NG3 −0.45
(−1.23 to 0.23)

−0.03
(−0.53 to 0.43)

0.00
(−0.84 to 1.02)

0.00
(−0.61 to 0.78)

−2.39
(−39.37 to 41.45)

−2.87
(−27.97 to 33.16)

KE1 −1.92
(−2.46 to –1.26)

−0.62
(−1.18 to –0.06)

−0.34
(−0.94 to 0.22)

−0.16
(−0.63 to 0.31)

1.15
(−0.39 to 3.25)

1.50
(−1.23 to 5.44)

KE2 −1.94
(−2.44 to –1.26)

−1.49
(−1.96 to –0.89)

−0.27
(−0.87 to 0.42)

−0.27
(−0.81 to 0.40)

1.13
(−1.08 to 3.60)

1.03
(−0.86 to 3.10)

PK1 −0.30
(−1.72 to 1.05)

−0.69
(−1.31 to –0.04)

−1.52
(−2.70 to –0.32)

−0.98
(−1.61 to –0.30)

6.93
(2.03 to 16.04)

6.19
(2.13 to 12.65)

BD1 −0.79
(−2.38 to 0.72)

−0.28
(−1.63 to 0.76)

−1.09
(−1.88 to –0.36)

−0.21
(−0.59 to 0.17)

12.20
(−46.93 to 72.03)

7.03
(−18.30 to 34.48)

Figure 4 Predicted proportions of visits to different provider types for an outpatient doctor and nurse consultation if price and 
travel time were all equivalent versus actual proportions of visits.
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category, and we do not how respondents might identify 
or categorise them (eg, as a ‘doctor’ or ‘other’); further 
research is required into the role of clinical officers in 
these locations. Indeed, a limitation of our study was that 
the type of provider (nurse or doctor) was self- reported, 
which means the provider could be misclassified. Further 
research is required to determine what effect this might 
have for healthcare use surveys like this. We cannot make 
a reliable comparison of individuals based on their health 
status as no reliable clinical or epidemiological indica-
tors were captured. Differences between sites may well 
be attributable to large differences in population health, 
however we suggest that this would be unlikely. Any 
observed relationships, or lack thereof, may be driven 
by other underlying processes and confirmatory studies 
are needed to address some of the questions raised here. 
Finally, slum populations are often highly mobile, which 
could result in rapidly shifting population characteristics. 
The cross- sectional data here may therefore not provide 
a complete picture of slums around the world and we 
caution against making broad generalisations.

CONCLUSION
There have been big ‘pro- poor’ improvements in key 
indicators, such as infant and under- five mortality, in 
the last 20 years. But these have been largely achieved 
by preventive services such as immunisation, improved 
nutrition and rehydration therapy. Further improve-
ments, for example, in cancer care, will require improved 
clinical care along the pathways from seeking care for the 
first symptom to definitive treatment. We hope that our 
findings contribute to the debate about how to improve 
primary care services by supporting understanding of 
when, where and how the residents of poorer urban areas 
make contact with the health system when health needs 
arise.
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