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Abstract

Informal healthcare providers (IHPs) play a crucial role in healthcare delivery in urban slums, but the lack of linkages between IHPs and the formal
healthcare system results in fragmented, low-quality care. Integrating IHPs into the formal healthcare system poses challenges that are common
across such settings. This study explores the perceptions of healthcare providers and consumers in Nigerian urban slums regarding linking IHPs to
the formal healthcare system, while also aiming to identify stakeholder perceptions on how the linkage might best work. Using cross-sectional
consumer and provider surveys, we collected data via questionnaires from 1024 households and 255 providers, purposively selected from eight
urban slums in Anambra and Enugu states, southeast Nigeria. We estimated overall and subgroup-specific percentages, percentage-point
differences, and associated 95% confidence intervals for question responses using logistic regression models and marginal effects methods.
Most consumers were female (96%), with a median age of 31 years, reflecting the sampling design and focus on females in households with
women of childbearing age and/or young children, and 63% were employed in the informal sector, reflecting the setting. Most providers
were IHPs (93%) and private (94%), with the most common job title being patent medicine vendors (64%). We found that 92% (95% ClI:
84%, 96%; n/N=943/1025) of consumers and 87% (95% Cl: 60%, 97%; n/N=221/255) of providers supported linking IHPs to the formal
health system. Both groups of respondents primarily favoured (i) training, supervision, and referral as the main strategies and aspects of
services to be linked, (i) having the Ministry of Health lead the linkage, and (iii) managing the linkage through government legislation. There
was little evidence for any large differences in consumer or provider views across subgroups based on key sociodemographic characteristics
or provider attributes. The study findings offer guidance for future policymaking.
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Key messages through government legislation (54% [95% Cl: 44%, 64 %]
and 47% [95% Cl: 25%, 71%], respectively).
e Both consumers (92% [95% Cl: 84%, 96%]) and providers e Tailoring strategies to accommodate diverse providers, like
(87% [95% Cl: 60%, 97 %]) strongly support linking informal traditional medicine practitioners, is essential for successful
healthcare providers to the formal healthcare system for im- and inclusive linkages.

proved healthcare delivery.

Training, supervision, and referral systems were most fav-
oured by both consumers and providers as key strategies Introduction
for successfully linking IHPs to the formal health system,
aligning with the World Health Organization’s Integrated
People-Centred Health Services focus on patient-centred
care.

Atotal of 92% (95% Cl: 84%, 96%) and 63% (95% Cl: 41%,
81%) of consumers and providers, respectively, preferred
the Ministry of Health to lead the integration, managed

Access to quality healthcare services has been seen as a funda-
mental human right and a critical component for achieving
Universal Health Coverage (UHC), a goal enshrined in the
Sustainable Development Goals (SDG 3) (World Health
Organization 2015). However, in low- and middle-income
countries (LMICs) accessing quality health services is challen-
ging, particularly in urban slums where a growing population,
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fuelled by rural-urban migration, has led to the emergence of
densely populated, informal settlements (Ayuba 2019,
Adesina-Uthman et al. 2022).

In Nigeria, the formal healthcare system frequently falls
short in meeting the needs of the urban poor, especially since
the primary healthcare facilities in such areas are often found
in low numbers, and the few that exist are ill-equipped, under-
staffed, and plagued by absenteeism, leading to informal pay-
ments and high out-of-pocket costs for residents (Onwujekwe
et al. 2022). As a result of the constrained provision and
access around formal health services in urban slums,
many healthcare consumers (referred to as ‘consumers’ from
here onwards) in Nigeria turn to informal healthcare pro-
viders (IHPs), including patent medicine vendors (PMVs),
traditional birth attendants (TBAs), herbal medicine practi-
tioners, and traditional healers, to address their healthcare
needs (Sieverding and Beyeler 2016).

IHPs in Nigeria are diverse in background and qualifica-
tions. PMVs are often individuals with minimal formal health
training, although some may have health-related certifications
such as community health extension workers or those with
nursing diplomas (Sieverding and Beyeler 2016, Nelissen
et al. 2020). TBAs usually acquire skills through apprentice-
ships or community-based training and are often deeply em-
bedded in cultural childbirth practices (Ugwu et al. 2021).
Herbalists and traditional healers rely on indigenous
knowledge systems informally passed down generationally
(Okoronkwo et al. 2014). Despite their important roles in pro-
viding care in underserved areas, many IHPs operate outside
the scope of professional health regulation and standardiza-
tion, and their qualifications vary widely, which raises con-
cerns about care quality and patient safety (Beyeler et al.
2015, Durowade et al. 2018).

Regulatory oversight for IHPs in Nigeria remains frag-
mented. For example, the Pharmacists Council of Nigeria
(PCN) is responsible for licencing and monitoring
PMVs, but enforcement is inconsistent and many vendors op-
erate without full compliance to regulatory standards
(Pharmacists Council of Nigeria 2018). Meanwhile, tradition-
al medicine practitioners, including TBAs, bonesetters, and
herbalists, often register with local associations but in practice
are largely self-regulated. Although the Federal Ministry of
Health established the Traditional, Complementary, and
Alternative Medicine (TCAM) department in 2018 to pro-
mote integration and policy development for traditional
health practitioners, routine supervision, quality control,
and data linkage with the formal health system remains lim-
ited (Federal Ministry of Health 2018). The department’s vi-
sion promotes parallel but collaborative practice between
conventional and traditional systems; however, its implemen-
tation is still evolving.

Consequently, while some IHPs may have partial formal
recognition through registration or membership of associa-
tions such as the Nigerian Association of Patent and
Proprietary Medicine Dealers (for PMVs), their integration
into the broader health system remains minimal. They are typ-
ically disconnected from standard supervision, health infor-
mation systems, and referral pathways, which poses risks to
health system coordination, quality of care, and accountabil-
ity (Salami et al. 2019, Bigdeli et al. 2020).

Such IHPs are sought after because of their proximity, ease
of access, and familiarity within the communities they serve
(Sudhinaraset et al. 2013). However, despite their role in
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providing care in Nigerian slums, [HPs are mostly not linked
to nor integrated into the formal health system, with the re-
sultant effect that many of them are unregulated and likely
provide sub-optimal care quality and/or inappropriate health
services, with potentially serious consequences for the health
of their clients (Bigdeli et al. 2020). Specifically, some IHPs
may belong to trade associations, which mostly function inde-
pendently from the formal health system, while some just ob-
tain registration certificates from the formal health system,
represented by the Ministry of Health and its agencies, but
nothing more (Bigdeli et al. 2020).

The World Health Organization (WHQO) Framework on
Integrated People-Centred Health Services (IPCHS) highlights
the importance of linking IHPs into formal systems to ensure
that care is coordinated, equitable, and people-centred (World
Health Organization 2016). This framework emphasizes five
interlinked strategies: empowering people and communities,
strengthening governance and accountability, reorienting the
model of care, coordinating services, and creating an enabling
environment (World Health Organization 2016). These strat-
egies aim to create health systems that are responsive to peo-
ple’s needs, particularly in underserved areas like urban slums.

Some of the key challenges to linking IHPs with the formal
health system in Nigeria include regulatory, financial, and lo-
gistical barriers, as well as issues of trust and quality assurance
(Sudhinaraset et al. 2013, Fayehun et al. 2022). However,
these are common concerns across most LMICs where IHPs
serve as vital healthcare contributors, especially in regions
with limited access to formal healthcare services but are rarely
closely linked to the formal health system (Sudhinaraset et al.
2013, Fayehun et al. 2022). The complexities associated with
formalizing the relationship between IHPs and the established
healthcare system are also evident in these regions
(Sudhinaraset et al. 2013, Fayehun et al. 2022).

Similar to many countries, the contributions of IHPs have
been recognized in Nigerian health policies and strategic
plans, but there are challenges in integrating them into the na-
tional healthcare system (Federal Ministry of Health 2016,
2018, Federal Government of Nigeria 2020). Some of these
challenges arise from their mostly unsupervised and limited
training, and their scepticism of the values of linkages with
the formal health system. The 2016 National Health Policy
and the Primary Health Care Under One Roof (PHCUOR)
strategy both emphasize the importance of partnerships across
healthcare sectors and outline a vision for integrated service
delivery (Federal Ministry of Health 2016). The National
Health Sector Development Plan I (2020-2024) also identi-
fies I[HPs as stakeholders in community-level health services
and calls for structured partnerships, although operational
guidelines remain underdeveloped (Federal Ministry of
Health 2016). However, the implementation of these policies
has been inconsistent, and mechanisms to integrate IHPs into
existing health governance structures are still lacking.

Applying the IPCHS framework to the Nigerian context,
there is a clear need for policy and operational strategies
that promote the linkage of IHPs into the formal health sys-
tem. This effort would not only enable more effective regula-
tion, improved service quality, and better coordination of care
delivery, addressing the gaps in access for populations in ur-
ban slums but also foster a health system that is more inclu-
sive, equitable, and people-centred, in line with the IPCHS
framework (Onwujekwe et al. 2022, Odii et al. 2024).
Hence, while there is a growing recognition of the importance
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of integrating IHPs into formal healthcare systems in Nigeria,
there is still a need for more comprehensive and context-specific
evidence on how this can work most effectively (Federal
Ministry of Health 2016, 2018, Federal Government of
Nigeria 2020, Onwujekwe et al. 2022).

Therefore, in this study, we provide innovative evidence on
the views of both consumers and providers of healthcare in ur-
ban slums on whether to link the IHPs to the formal health sys-
tem, and if so how best to achieve this. The use of the views
from the direct potential beneficiaries of this linkage is import-
ant to ensure that the interventions chosen to achieve this link-
age are context-specific, acceptable and will be effectively
implemented. By drawing on the IPCHS framework, this study
contributes to the discourse on how to build integrated,
people-centred health systems in urban slums.

Materials and methods

Settings

Providers were surveyed at their place of work (either a for-
mal workplace, such as a health facility, or their home),
while consumers were surveyed in their households, with
both surveys done in the same eight urban slums in Enugu
and Anambra states, in the South-East geopolitical zone of
Nigeria. Enugu and Anambra States have estimated popula-
tions (as of 2022) of 4 690 100 and 5 953 500, respectively.
The two states were purposefully chosen because of their
proximity to each other and the research team and because
they both contain several, large, long-term urban slums.
Additionally, Onitsha city in Anambra State is the home to
one of Nigeria’s largest open drug markets, which supports
the production of fake and contaminated pharmaceuticals
as well as thriving unofficial health services (Fatokun
2016, Adum et al. 2019). The study was conducted in the
following slums: Afia-Nine, Ngenevu, Ugbo-Oghe, and
Ikilike in Enugu State, and Okpoko 4, Okpoko 5, Prison
Marine, and Ibollo in Anambra State.

In Nigeria, health care is delivered by a very diverse range
of providers. The government-owned formal health care
sector is organized into three tiers for service delivery: pri-
mary, secondary, and tertiary. Then there is a very large,
but often poorly documented, private sector including
both formal for-profit and not-for-profit providers and in-
formal for-profit providers, with different providers prac-
tising modern or traditional medicine. The limited
evidence available suggests that the majority of health
care provision in the country is provided by the private sec-
tor (IOM 2014, Hirose et al. 2018).

Study design

We collected data via two cross-sectional surveys within the
same slum areas: one survey of consumers, i.e. community
members of the study slums, and one survey of health care
providers from the formal and informal sectors (referred
to as ‘providers’ from here onwards) in the study slums.
The two surveys were part of a larger project ultimately aim-
ing to develop and evaluate models for linking the informal
health sector to the formal health sector in Nigerian slums,
and as such collected a wide range of data related to this
wider project. However, in this study, we just focus on pro-
viders’ and consumers’ views around the issue of linking the
informal and formal health sectors.

Ojiakor et al.

Description and eligibility criteria for providers and
consumers

We aimed to maximize the generalizability of both surveys by
having minimal and non-restrictive eligibility criteria. We de-
fined formal healthcare providers as those operating within the
government-recognized healthcare system, including primary,
secondary, and tertiary facilities. These providers are typically li-
cenced and regulated by relevant professional bodies and gov-
ernment agencies, and they adhere to established medical
protocols and standards of care. Formal providers include any
physicians, nurses, pharmacists, and community health exten-
sion workers working in government-run or private hospitals,
clinics, and/or health centres. We defined IHPs as those operat-
ing outside the government-recognized healthcare system, often
without formal licencing or regulation. These providers typically
offer healthcare services based on traditional knowledge, ap-
prenticeship, or limited training. IHPs included patent medicine
vendors (PMVs), traditional birth attendants (TBAs), herbal
medicine practitioners, and traditional bonesetters.

Providers were eligible if they were any type of formal or
IHP that had been delivering any type of health care services
within the study slum sites for at least the past six months, oth-
er than those IHPs who offered spiritualism- or exorcism-based
services. This included sole operator providers and organiza-
tions with multiple members of staff. Where providers had
multiple members of staff either the head of the facility or, if
they were not available, a representative of the head was eli-
gible to participate. Consumers were eligible if they were com-
munity members living in an eligible household within the
study slum sites, with eligible households being those that con-
tained either at least one woman aged 15-49 (i.e. of typical
child-bearing age) and/or at least one child aged <5. Within eli-
gible households, we primarily sought the main female care-
giver as the eligible respondent, but if such an individual was
not available, then we allowed the male head of the household
to be the eligible respondent if they had sufficient knowledge
of household health seeking behaviour and expenditure. We
focused on women from households containing women of
child-bearing age and/or young children as these households
are frequent users of both formal and informal healthcare serv-
ices, particularly for maternal and child health needs, with the
primary female caregiver typically playing a central role in
making healthcare decisions for the household.

Target populations

For our provider survey, the intended target population are the
heads, or representatives of the heads, of formal and informal
sole operator or multi-staff providers that ordinarily operate in
Nigerian slums at the time of the survey. For our consumer survey,
the target population are the female primary caregivers of house-
holds, containing either at least one woman aged 15-49 and/or at
least one child aged <35, living within Nigerian slums at the time of
the survey. It is important to note that while the target population
for the consumer survey was primarily female caregivers, this does
not imply that males do not seek healthcare or hold relevant
views. Rather, the study design prioritized the perspectives of
those most directly involved in household healthcare decisions re-
lated to maternal and child health.

Sampling
For both the provider and consumer surveys within the two se-
lected states (see Settings above), we initially purposively
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selected three local government areas (LGAs; the third level of
government below the federal and state level) in each state, fo-
cusing on those LGAs believed to be densely populated and
with comparable population densities (based on the views of
the research team, given that the last available formal data
on LGA population sizes was the 2006 census) and the pres-
ence of diverse urban slum settings, with the goal of selecting
a representative sample for the target population. We then
purposefully selected a total of eight slums, four per state,
across the LGAs, based on three criteria: (i) the perceived rela-
tive size of the slum (based on the views of the members of the
research team who were familiar with the slums, given that no
official data on the slums’ sizes were available), to ensure
broadly similarly sized slums in both states, (ii) having at least
one functional primary health centre (PHC), and (iii) the slum
being judged as suitably accessible and safe for our research
team to work in, given local contextual considerations. See
Supplementary Table S1.

For the consumer survey, within each slum, the data collec-
tion team started at the PHC and then located the nearest
household and attempted to interview an eligible member of
the household. They then moved onto the next-nearest house-
hold and repeated this process and so on until the cluster sam-
ple size was met. If there were no eligible or willing
participants in a household, the team skipped that household.
The resulting sample was therefore purposively selected but
aimed to represent the target population.

For the provider survey, we aimed to sample all eligible pro-
viders within all selected slums. With support from knowledge-
able community members, we initially mapped all formal and
IHPs in each slum and then approached them and requested their
participation. Again, the resulting sample was therefore purpos-
ively selected but aimed to represent the target population.

Survey tools

We developed initial drafts of the two survey questionnaires us-
ing insights from previous surveys that the research team had
conducted and from key literature sources, with some questions
for the consumer survey also being drawn from the most recent
Nigeria DHS questionnaire. Both questionnaires were pre-tested
in a slum community in Enugu with six households (for the con-
sumer questionnaire) and five providers (three informal and two
formal—for the provider questionnaire). Data collectors pro-
vided feedback on the clarity and ease of understanding of the
items in the questionnaires based on their observations while ad-
ministering the questionnaires. We then finalized the two survey
tools based on this feedback. Both questionnaires are available
as Supplementary materials.

While the two questionnaires contained many questions re-
lated to issues we wanted to explore for the wider project, in
this paper, we just focus on those questions that related to pro-
viders’ and consumers’ views on whether the informal health
sector should be linked to the formal health sector, and ques-
tions around how they thought that might best work. In add-
ition, we collected data on key provider and consumer
characteristics.

Data collection and management

Data were collected in pairs, with one of the pair collecting
data using a tablet and one via a paper version of the question-
naire. Following each day’s data collection, each pair of data
collectors would compare all responses for consistency, with
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the field supervisor also carrying out a further cross-check
for consistency. Following this, the electronic data were up-
loaded and added to the database, with the paper copy re-
tained. Once the database was completed, the data were
checked for anomalous or missing values. If any such values
were found, then the data manager reviewed the paper copies
and attempted to correct the issue, if possible. If correction
was not possible, then any anomalous or missing values
were left as they were.

Outcomes and independent variables

All outcomes were based on consumer and provider responses
to questions in the questionnaires that related to the issues of
interest for this study. Broadly, these related to respondents’
views on whether the informal health sector should be linked
to the formal health sector, and, if so, how that would best
work. All outcomes were treated as categorical, with their cat-
egory levels based on categorizing the different sets of re-
sponses obtained to each question. Table 1 provides details
on the full category levels for all outcomes, but as described
in the relevant results text and tables for some outcomes
some category levels were merged for certain analyses to facili-
tate and simplify those analyses.

To explore how respondents’ views differed in relation to key
characteristics, we also used a range of independent variables in
our analyses. For consumers, these related to their age, educa-
tion level, employment status and marital status. For providers,
this related to what broad type of provider they were, whether
they had received any formal training, and their years of service
provision. All the independent variables were categorical, and
their category levels are given in the relevant results tables.

Sample size

The provider survey aimed to sample all eligible providers in
the selected slums as there were not expected to be more pro-
viders than we could feasibly interview across the study areas,
but the consumer survey had to take a sample of households.
The primary goal of the consumer survey (and provider sur-
vey) was descriptive, and all the responses to the questions
in the questionnaire would result in categorical outcomes, spe-
cifically either binary, ordinal or multinomial outcomes, with
the ordinal/multinomial outcomes being treated in practice as
a series of binary outcomes (one per category level). Therefore,
for the consumer survey, we based our sample size calculation
on being able to estimate 95 % confidence intervals for the per-
centage of consumers choosing any given category level, using
the sample size calculation formula in the Demographic and
Household Survey Sampling and Household Listing Manual.
As we sought to describe many outcomes, we looked at the
most conservative scenario where the percentage we sought
to estimate was 50%. In that situation, assuming a design ef-
fect (deft) of 1.6 (which was typical of indicators from the
Nigerian Demographic and Health Survey 2018) and target-
ing a 95% confidence interval width of +£0.098 (based on a
relative standard error of 0.05), we estimated that we needed
a sample size of 1025 households/participants. This was then
divided approximately equally between the eight slums (~128
households per slum).

Statistical analysis

We describe key characteristics of the providers and consum-
ers using standard sample statistics, specifically percentages
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Table 1. Outcome details.

Ojiakor et al.

Survey

Question asked

Full category levels based on possible responses

Consumers
only

Consumers
only

Consumers

only

Consumers
only

Providers

Providers

Providers

Providers

What aspects of the services of the informal providers would you want to
be linked to the formal healthcare system?

How do you think that it is a good strategy to link the informal with the
formal healthcare providers?

What office or individual(s) will you want to coordinate the linkage of the
formal with the informal healthcare providers?

How will you want the linkage between the informal and formal health
sector to be managed?

What is your opinion about government/regulatory agencies accrediting
and approving informal service providers?

What aspect of your services would you want to be linked to the formal
healthcare system?

What leadership structure will you want to lead the linkage of the formal
with the informal healthcare providers?

How will you want the linkage between the informal and formal health
sector to be managed?

Data sharing

Training and other capacity building activities
Providing immunization services

Referral of patients

Supervision of activities

Laboratory diagnosis

Drug procurement

Joint meetings

Others

Regulation

Accreditation

Training

Supervision

Provision of drugs to them

Making them to serve in government health facilities
for some time (apprenticeship)

Others

Ministry of Health

Ward development committee

Traditional leaders

Religious leaders

Do not know

Not bothered

Others

Through government making a law to the effect
Simple oral agreement between the informal and
formal sectors

Written contractual agreements between the
informal and formal sectors

Inclusion of the linkage as part of government policy
Do not know

Not bothered

Others

Strongly agree

Agree

Neither agree/disagree

Disagree

Strongly disagree

Data sharing

Training and other capacity building activities
Providing immunization services

Referral of patients

Supervision of activities

Joint meetings

Others

Ministry of Health

State Primary Health Care Development Agency
Ward development committee

Traditional leaders

Religious leaders

Do not know

Not bothered

Others

Through government making a law to the effect
Simple oral agreement between the informal and
formal sectors

Written contractual agreements between the
informal and formal sectors

Inclusion of the linkage as part of government policy
Do not know

Not bothered

Others

Each row represents a separate outcome, with the full category levels for that outcome indicated in the final column.

and counts for categorical outcomes and medians and inter-
quartile ranges for numerical outcomes.

To address our research questions using both the provider
and consumer surveys, we computed two sets of inferential

results for all outcomes, which allowed us to explore the dis-
tribution of responses to our key questions for the overall tar-
get population and across key subgroups. As we wanted to
describe these differences as they exist, primarily to inform
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planning and policy, we did not adjust these estimates of asso-
ciation for any other independent variables (Fox et al. 2022,
Lesko et al. 2022). First, for each outcome, we computed
the percentage (and count) with which each question re-
sponse (i.e. category level) measured by that outcome oc-
curred and the associated 95% confidence intervals for
each percentage, and we did this for both the overall sample
and key subgroups, as defined by our categorical independ-
ent variables. Second, for each outcome, we computed how
the percentage with which those responses differed (in terms
of percentage points) between each category level compared
to a logically chosen reference level, for those same categor-
ical independent variables, and the associated 95% confi-
dence intervals.

We computed all percentages, percentage point differences,
and their 95% confidence intervals using model prediction
methods (Long and Mustillo 2021), using functions from
the R package marginal effects (Arel-Bundock et al. 2024),
applied to generalized linear models with Bernoulli errors
and logit links (i.e. binary logistic regression models).
Specifically, for the overall estimates, we first fit logistic
regression models to each outcome without any independent
variables (i.e. intercept-only models). We then used the
avg_predictions function to compute the mean of the
probability-scale outcome predictions for all observations,
and the associated 95% confidence intervals. For the
subgroup-specific estimates, we fit logistic regression models
to each outcome with one model per independent variable.
We then used the avg_predictions function to again compute
the mean of the probability-scale outcome predictions for all
observations, and the associated 95% confidence intervals,
within each category level, as defined by the relevant inde-
pendent variable. We then used the avg_comparisons function
to compute the differences between the mean probability-scale
predictions for all observations within each category level
compared to the reference level, and the associated 95% con-
fidence intervals.

We converted all measures from the probability scale to the
percentage scale for presentation. All 95% confidence inter-
vals were computed based on cluster-robust (HC3 version)
standard errors (Cameron and Miller 2015), clustered at the
level of the slum to account for the clustered sampling, com-
puted via the delta method. We used R (version 4.4.1) statis-
tical software for all analyses (R Core Team 2024).

Results

The provider survey was carried out between 14 October
2022 and 3 December 2022 and the consumer survey was car-
ried out between 19 October 2022 and 6 December 2022. For
the provider survey, we approached 255 providers and all 255
agreed to participate, resulting in a complete sample of eligible
providers among the sampled slums (subject to the accuracy of
our initial mapping), and for the consumer survey, we ap-
proached 1025 households, and an eligible individual from
all 1025 households agreed to participate.

As shown in Table 2, most consumers were female (96 %)
with just a small proportion being male (4%), with a median
age of 31 years old. As described in the methods, the consumer
survey intentionally targeted the primary female caregiver and
households with women of child-bearing age and/or young
children, although we allowed males from eligible households
to be respondents if there was no eligible female, which
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Table 2. Sociodemographic characteristics of consumers (N=1025).

Characteristic
Age 31 (21, 49)
Sex
Female 95.9% (983)
Male 4.1% (42)
Highest completed education level
None 0.8% (8)
Basic education 23.4% (240)
Post basic education 63.8% (654)
University 12% (123)
Marital status
Living with spouse 89.6% (918)
Never married 4.8% (49)
Widowed 3.6% (37)
Divorced/separated 2.0% (21)
Occupation
Informal sector employed 62.5% (641)
Business/self-employed 18.1% (186)
Unemployed/homemaker/student 12.3% (126)
Formal sector employee (public/private) 7% (72)

Data are median (2.5th and 97.5th quantiles) or % (n). All variables have
complete data apart from age which had two (0.2%) missing values.

explains the high proportion of female respondents. Most con-
sumers lived with a spouse (90%). Most consumers had some
level of formal education, most frequently up to post-basic edu-
cation (64%), with very few having no formal education
(0.8%), and most reported being employed, most frequently
in the informal sector (63%).

Table 3 shows that most providers were part of the infor-
mal healthcare system (93%) and operated privately (95%),
with the most frequent type of informal provider job title
being patent medicine vendor (54 %) followed by herbal medi-
cine practitioners (16 %), and the most frequent type of formal
provider job title being community health worker/community
health extension worker/community health officer (53 %) fol-
lowed by nurse/midwife (33%). No formal providers reported
being the only member of staff at their organization, while
64% of informal providers were the only member of staff at
their organization, and 35% of formal providers reported
working at an organization with five or more members of
staff, while just 4% of informal providers reported working
at an organization with five or more members of staff.
Formal providers tended to report having worked in their
role for long than informal providers, with 29% of formal
providers and 18% of informal providers reporting that they
had worked in their role for <1 to 3 years, and the correspond-
ing figures for reporting having worked in their role for >15
years were 53% and 23%. All informal providers reported
that they offered treatment services to everybody but some in-
formal providers did not, with 91% offering services to all
ages and 5% only offering services to children and 4% only of-
fering services to adults. About 77% of informal providers re-
ported having received training for the work they do, and the
corresponding figure for formal providers was unsurprisingly
100%.

When consumers were asked ‘Do you think that it is a
good strategy to link the informal healthcare providers to
the formal healthcare system?’ 92% (95% CI: 84%, 96%;
n=943/1025) responded ‘yes’, while 6% (95% CIL: 3%,
12%; n=66/1025) responded ‘no’ and 1.6% (95% CI:
0.4%, 6.4%; n=16/1025) respondent ‘I don’t know’.
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Table 3. Characteristics of providers (N=255).

% (n)
Characteristic Overall Informal Formal
Formal or informal provider
Informal 93.3% (238) 100% (238) 0% (0)
Formal 6.7% (17) 0% (0) 100% (17)
Public or private provider
Private 94.5% (241) 100% (238) 17.6 (3)
Public 5.5% (14) 0% (0) 82.4 (14)
Provider job title
Patent medicine vendor  54.1% (138) 58% (138) 0% (0)
Herbal medicine 16.1% (41) 17.2% (41) 0% (0)
practitioner
Nurse/midwife 8.2% (21) 6.3% (15) 35.3% (6)
Bone setter 71% (18)  7.6% (18) 0% (0)
Community health 6.3% (16)  2.9% (7)  52.9% (9)
worker/community health
extension worker/
community health officer
Traditional birth 24% (6)  2.5%(6) 0% (0)
attendant
Pharmacist 1.6% (4)  1.7% (4 0% (0)
Other 43% (11)  3.8%(9)  11.8% (2)

Number of staff at facility

1 (just the provider) 59.2% (151) 63.4% (151) 0% (0)

24.7% (63)  24.4% (58) 29.4% (5)

3 71% (18)  5.9% (14)  23.5% (4)

4 3.1% (8) 2.5% (6) 11.8% (2)

5+ 59% (15)  3.8% (9)  35.3% (6)
Who the provider/facility

serves

All ages 91.8% (234) 91.2% (217) 100% (17)

Children only 4.7% (12) 5% (12) 0% (0)

Adults only 3.5%(9) 3.8%(9) 0% (0)
Years worked in the role

<1to3 28.2% (72)  29% (69)  17.6% (3)

>3t07 23.9% (61) 24.4% (58) 17.6% (3)

>7t0 15 23.1% (59)  23.9% (57) 11.8% (2)

>15 24.7% (63)  22.7% (54)  52.9% (9)
Formally trained for the role

Yes 78% (199)  76.5% (182) 100% (17)

No 22% (56)  23.5% (56) 0% (0)

There were no missing values for any variable.

When consumers were asked about which service aspects of
IHPs should be linked to the formal health system (Table 4),
no single aspect appears to be overwhelmingly supported,
with the top three supported aspects being ‘training and any
other capacity building activities’ (61% [95% CI: 49%,
72%]), ‘supervision of activities’ (53% [95% CI: 38%,
67%]), and ‘referral of patients’ (44% [95% CIL: 37%,
51%]). When they were asked about their preferred strategy
for linking IHPs (Table 4), there was a clearer primary prefer-
ence, with the top three supported strategies being training
(75% [95% CI: 63%, 85%]), supervision (53% [95% CIL:
39%, 68%)]), and regulation (37% [95% CIL: 31%, 43%]).
When they were asked about their preferred leadership struc-
ture for linking the informal sector (Table 4), there was a clear
and dominant preference for this to be led by the Ministry of
Health (92% [95% CI: 84%, 96%]), with minimal support
for any other model. Lastly, when they were asked about
how such linkage should be managed (Table 4), there again
a clear single preference for government legislation (54%
[95% CI: 44%, 64%]), followed by ‘contractual agreements
between the informal and formal sectors’ (20% [95% CI:
15%, 28%]), with limited support for other approaches.
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Table 4. Consumers’ views on how the informal health sector could best
be linked to the formal health system.

Question/response n % (95% CI)

Which service aspects of informal
providers should be linked?® (N =

959?)
Training and any other 590  61.5% (48.5%,73.1%)
capacity-building activities
Supervision of activities 504 52.6% (38%, 66.7%)
Referral of patients 418  43.6% (36.7%, 50.8%)
Data Sharing 339 35.3% (25.8%, 46.3%)
Drug procurement 318 33.2% (22.3%,46.1%)
Providing immunization services 204  21.3% (16.3%, 27.3%)
Joint meetings 163 17% (9.7%, 28%)
Laboratory diagnosis 80 8.3% (5.3%, 12.8%)
Other 3 0.3% (0.1%, 0.9%)

Preferred strategy for linking
informal providers® (N = 943%)

Training 711 75.4% (63.3%, 84.5%)
Supervision 504  53.4% (38.6%, 67.7%)
Regulation 348  36.9% (30.9%, 43.3%)
Provision of drugs to them 338 35.8% (27%,45.7%)
Accreditation 200 21.2% (13.5%, 31.7%)
Apprenticeship in government 130 13.8% (8.7%, 21.2%)
health facilities

Other 2 0.2% (0.1%, 0.8%)

Preferred leadership structures for
the linkage® (N =1025)

Ministry of health 940  91.7% (83.7%, 96%)
Ward development committee 74 7.2% (4.2%, 12.2%)
Religious leaders 63 6.1% (3.2%, 11.3%)
Traditional leaders 55

(
5.4% (2.8%,9.9%)
Do not know/not bothered/other 11 2.5% (1.3%, 5%)
Preferred approach to managing
the linkage? (N = 1025)
Through government making a 556
law to the effect
Written contractual agreements 208
between the informal and formal
sectors
Inclusion of the linkage as partof 126
government policy
Simple oral agreement between 100
the informal and formal sectors
Do not know/not bothered/other 17

54.2% (43.9%, 64.2%)

20.3% (14.5%, 27.7%)

12.3% (8%, 18.3%)
9.8% (6.8%, 13.7%)

3.4% (1.5%, 7.7%)

See Table 1 for a full description of the questions and original categorization
of the responses. There were no missing data for any outcomes. “The sample
of consumers included in the analysis of this outcome was restricted to those
consumers who responded ‘yes’ or ‘I don’t know’ to the question ‘Do you
think that it is a good strategy to link the informal healthcare providers to
the formal healthcare system’. "The sample of consumers included in the
analysis of this outcome was restricted to those consumers who responded
‘yes’ to the question ‘Do you think that it is a good strategy to link the
informal healthcare providers to the formal healthcare system?’ “Multiple
responses allowed to be given by respondents. “Only one response allowed
to be given by respondents.

When providers were asked ‘Do you think it is a good strat-
egy to connect or integrate the informal healthcare providers
to the formal healthcare system?’ 86.7% (95% CI: 59.6%,
96.6%; n=221/255) responded ‘yes’, while 13.3% (95%
CIL: 3.4%, 40.4%; n=34/255) responded ‘no’. When asked
their opinion about government/regulatory agencies accredit-
ing and approving informal services (Table 5), there was clear
support, with 91% (95% CI: 62.2%, 98.4%) responding
‘yes’. When asked about their view on which service aspects
of THPs should be linked (Table 5), no aspect was clearly
most popular, but the top three most popular preferences
were training and any other capacity building activities
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Table 5. Providers' views on how the informal health sector could best be
linked to the formal health system.

Question/response n % (95% CI)

Opinion about government/
regulatory agencies accrediting &
approving informal service
providers (N =221?%)
Strongly agree/Agree 201
Neutral/Disagree/Strongly disagree 20
Which service aspects should be
linked?d (N=2189)

91% (62.2%, 98.4%)
9% (1.6%, 37.8%)

Referral of patients 182 83.5% (76.1%, 88.9%)
Training and other capacity 168  77.1% (49.9%, 91.9%)
building activities

Joint meetings 128 58.7% (32.9%, 80.5%)
Data sharing 76 34.9% (13.8%, 64.1%)
Supervision of activities 62  28.4% (17.8%,42.1%)
Providing immunization services 48 22% (14%, 32.9%)
Other/don’t know 3 1.4% (0.2%, 10.6%)

Preferred leadership structure for the
linkage® (N =218

Ministry of Health 137 62.8% (40.6%, 80.7%)
State Primary Health Care 53 24.3% (10.5%, 46.7%)
Development Agency

Others 20 9.2% (5.1%, 16.1%)
Do not know/do not care 8 3.7% (1.4%, 9.4%)

Preferred approach to managing the

linkage® (N =221%)

Through government making a law 103
to the effect

Written contractual agreements 79
between the informal and formal
sectors

Simple oral agreement between the 22
informal and formal sectors

Inclusion of the linkage as part of 5
government policy

Do not know 9

47.2% (25.1%, 70.5%)

36.2% (21.7%, 53.9%)

10.1% (3.9%, 23.5%)
2.3% (0.6%, 8.8%)

41% (2.1%, 8.1%)

See Table 1 for a full description of the questions and original categorization
of the responses. There were no missing data for any outcomes. “The sample
of providers included in the analyses for all outcomes in the table was
restricted to those providers who answered ‘yes’ to the question ‘Do you
think it is a good strategy to connect/integrate the informal healthcare
providers to the formal healthcare system?’. “Only one response allowed to
be given by respondents. “Multiple responses allowed to be given by
respondents. YSame sample as described by* but 3 (1%) respondents did
not respond to the question.

(83.5% [95% CI: 76.1%, 88.9%]), supervision of activities
(77.1% [95% CI: 49.9%, 91.9%]), and referral of patients
(58.7% [95% CI: 32.9%, 80.5%]). When asked about their
preferred strategies for linking IHPs training was mentioned
most often (75.4% [95% CI: 63.3%, 84.5%]), followed by
supervision (53.4% [95% CI: 38.6%, 67.7%]) then regula-
tion (36.9% [95% CI: 30.9%, 43.3%]). When asked about
their preferences for leadership structures, the Ministry of
Health was overwhelmingly preferred (91.7% [95% CI:
83.7%, 96%]), with minimal support for other options.
Lastly, when asked about their preferred approach to man-
aging the linkage there were no strongly supported preferen-
ces, but the most popular option was via government
making a law to the effect (54.2% [95% CI: 43.9%,
64.2%]) followed by written contractual agreements between
the informal and formal sectors (20.3% [95% CI: 14.5%,
27.7%]).

When looking at whether and to what extent consumer views
on how the informal health sector could best be linked to the for-
mal health system varied by key sociodemographic characteristics
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(age, education level, and occupation status/sector), we found lit-
tle evidence of any substantial differences in views across the soci-
odemographic groups that we looked at (Supplementary Tables
$2-S5). However, we found that those with university-level edu-
cation suggested slightly less frequently that referral of patients
should be an aspect of any linkage compared to those with no
or basic education (35% [95% CI: 28%, 44%] compared to
48% [95% CI: 40%, 57%], respectively—a difference of
—13pp [95% CI: —24, -2]; Supplementary Table S2).

When looking at whether and to what extent provider
views on how the informal health sector could best be linked
to the formal health system varied by key characteristics
(broad provider type, receipt of any formal training, and years
of service provision), we also found little evidence of any sub-
stantial differences in views across the characteristic groups
that we looked at (Supplementary Tables S6-S9). However,
we did find that traditional medicine practitioners reported
moderately less frequently that referral of patients should be
an aspect of any linkage compared to patent medicine vendors
(66% [95% CI: 45%, 82%)] compared to 87% [95% CIL:
78%, 93%], respectively—a difference of —21pp [95% CIL:
—40, —2]) and that providers who had received any formal
training reported moderately more frequently that referral of
patients should be an aspect of any linkage compared to those
who had never received any formal training (86% [95% CI:
75%,93%] compared to 68% [95% CI: 52%, 80%] respect-
ively—a difference of 18pp [95% CI: 2, 34]). Formal pro-
viders also reported substantially less frequently that
training and other capacity building activities should be an as-
pect of any linkage compared to patent medicine vendors
(49% [95% CI: 18%, 81%] compared to 88% [95% CL:
67%, 96%] respectively—a difference of —39pp [95% CI:
=72, =7]). While those with >4 to <10 years of service
provision reported slightly less frequently that that training
and other capacity-building activities should be an aspect
of any linkage compared to those with <4 years of service
provision (74% [95% CI: 48%, 89%] compared to 80%
[95% CI: 50%, 94%], respectively—a difference of —6pp
[95% CI: =12, —1]). Lastly, we also found that formal pro-
viders reported substantially more frequently that the
Ministry of Health should lead any linkage compared to pa-
tent medicine vendors (80% [95% CI: 53%, 94 %] compared
to 57% [95% CI: 38%, 75%]—a difference of 23pp [95%
CL 5, 41]).

Discussion

The results highlight the very high level of support from both
consumers and providers for linking IHPs to the formal
healthcare system and that both healthcare consumers and
providers recognize the potential benefits of such linkages,
particularly in improving access to and coordination of care.
Similar findings have been reported in previous studies con-
ducted in Nigeria and sub-Saharan Africa, which explored
perceptions of integrating IHPs into the formal health system
(Lees et al. 2012, Sieverding and Beyeler 2016). While these
studies, like ours, primarily document beliefs about the value
of integration, they lay credence to the opinion that these link-
ages could improve service delivery, even if further empirical
evaluation of such interventions is needed.

Regarding the service aspects and strategies for the link-
ages, consumers and providers both reported training,
capacity-building, supervision, and referral systems as the
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most highly favoured approaches. This is consistent with the
IPCHS strategy of reorienting the model of care, which calls
for the training and capacity-building of healthcare workers
to align with patient-centred care (WHO 2016). Our findings
resonate with Ahmed et al. (2009), an empirical study focused
on IHPs in Bangladesh, which highlights that these providers
often lack adequate knowledge and training to deliver basic
services but could significantly improve their practices
through targeted capacity-building and supportive supervi-
sion. Similarly, Lees et al. (2012), a review of HIV care in
sub-Saharan Africa, emphasizes the need for both ‘actor-
oriented’ and ‘systems-oriented’ linkages between formal
and informal care providers, suggesting that such partnerships
could enhance coordination and knowledge transfer.

The importance of linked referral systems in improving
healthcare delivery is further supported by Das et al. (2024),
who conducted a systematic review of interventions targeting
IHPs in LMICs. Their findings highlighted those multifaceted
interventions including training and referral services, im-
proved IHPs’ practices and strengthened their integration
into the broader healthcare system. Referral systems were
noted as a critical component of successful interventions, fa-
cilitating timely access to higher levels of care and addressing
service delivery gaps.

These priorities are in line with coordinating services—
another key component of IPCHS, which focuses on promot-
ing seamless care across different sectors, ensuring that IHPs
can effectively collaborate with formal healthcare workers.
These findings have specific implications for policy and prac-
tice. They highlight the need for tailored capacity-building
programmes for IHPs, mechanisms for ongoing supervision
and mentorship, and the establishment of robust referral path-
ways to bridge the gap between informal and formal pro-
viders. Policymakers should prioritize the formal recognition
of THPs and invest in creating functional collaborations that
enhance care coordination and information sharing. These
measures can improve healthcare access and quality in urban
slum settings, where IHPs often serve as the first point of care.

Specifically, training programmes for IHPs are increasingly
recognized as a way to improve healthcare quality in settings
where formal medical professionals are scarce. Multifaceted
training interventions can enhance basic clinical skills, disease
management, referral practices, and record-keeping (Das et al.
2024). These programmes often focus on recognizing and
managing common illnesses (e.g. malaria, diarrhoea, respira-
tory infections), wound care, and hygiene, showing improve-
ments in correct case management and adherence to clinical
protocols (Das et al. 2016, 2024). Interventions frequently in-
clude guidance on when and how to refer patients to formal
healthcare facilities and on maintaining basic health records,
supporting better continuity of care (Das et al. 2016, 2024,
Thapa et al. 2021). While some programmes address ethical
issues and appropriate medication use, evidence suggests
that training does not always reduce unnecessary prescriptions
or antibiotic use (Das et al. 2016, 2024). Certification, though
not universally implemented, has been suggested as a way to
standardize care quality and increase provider credibility
(Das et al. 2016, 2024).

Another finding from the current study is that consumers
and providers showed a clear preference for the Ministry of
Health to lead this integration, with over 90% of both con-
sumers and providers supporting this leadership structure.
This overwhelming consensus aligns with the IPCHS strategy
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of strengthening governance and accountability. Furthermore,
the preference for government legislation as the method for
managing the linkage by both consumers and providers sug-
gests a desire for a structured and enforceable framework to
guide integration, rather than informal agreements or piece-
meal interventions. It reflects the recognition of the need for
structured governance and legal frameworks for regulation
and oversight to ensure the effectiveness and sustainability
of these linkages. These findings resonate with similar research
by the WHO, which emphasized the pivotal role of govern-
ment authorities, particularly the Ministry of Health, in
healthcare coordination and health systems strengthening, as
observed in various contexts, including examples such as
Zambia and Paraguay (Hanney et al. 2020).

This preference for the Ministry of Health to lead or coord-
inate the linkage between IHPs and the formal health system
implies that the Ministry needs to develop clear strategies, al-
locate resources, and ensure accountability (Sudhinaraset
et al. 2013, Odii et al. 2024, Onwujekwe et al. 2025).
Effective integration requires leveraging existing primary
healthcare infrastructure and collaborating with stakeholders
(Sieverding and Beyeler 2016, Thapa et al. 2021, Odii et al.
2024). Engaging professional associations and community
leaders can enhance collaboration and trust (Brahmachari
et al. 2024, Odii et al. 2024, Onwujekwe et al. 2025). While
IHPs play a significant role in primary care, maternal and child
health, and infectious disease management, many collabora-
tions remain informal and undocumented, limiting their po-
tential impact.

Our study found minimal variation in consumer and pro-
vider views on linking the informal and formal health sectors
based on sociodemographic characteristics or key provider at-
tributes. These findings correspond with research by Prieto
and Alonso (2000), who found that preferences related to
health were consistent and independent of sociodemographic
variables, including gender, age, and social class, in various
populations. This suggests that, in this context, health prefer-
ences related to integration appear to be relatively stable
across different demographic groups.

However, some clear patterns emerged among herbal medi-
cine practitioners, who were less inclined to favour patient re-
ferrals as part of the linkage compared to patent medicine
vendors. These insights emphasize the need for culturally sen-
sitive approaches, as reflected in the IPCHS pillar of creating
an enabling environment, which calls for the adaptation of
policies to meet the diverse needs of different healthcare pro-
viders and communities. The reluctance among traditional
medicine practitioners, as seen in South Africa (Mutola et al.
2021) was attributed to a lack of formal regulation and certi-
fication. Mutola et al (2021) suggested that for successful inte-
gration, there is a need for governmental and institutional
support, including the establishment of regulatory frame-
works that validate traditional practices. This could foster
trust and collaboration between traditional and biomedical
practitioners, facilitating smoother linkages between both
systems.

Additionally, concerns about losing patients to the formal
healthcare system, a finding noted in broader studies on
IHPs in LMIC:s, highlight the economic insecurities associated
with referrals (Sudhinaraset et al. 2013). To address this, pro-
cess interventions fostering dialogue and collaboration be-
tween formal and IHPs have been recommended, aiming to
build trust through better communication and mutual
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understanding. Tailoring linkage strategies to local contexts
through inclusive co-creation with stakeholders—including
formal providers and IHPs, policy makers, and the communi-
ties they serve—can ensure that interventions are sustainable
and responsive to diverse needs.

To facilitate referrals, clear referral criteria and protocols
should be established, IHPs should be provided with referral
forms and contact information for formal facilities, a system
for tracking referrals and ensuring follow-up care should be
created, and mobile technology could be used to facilitate re-
ferrals and communication (Hysong et al. 2011, Goodarzi
et al. 2023).

These findings have significant implications for health pol-
icy, particularly in countries with large informal healthcare
sectors. The strong support for training and supervision points
to a need for programmes that can provide ongoing education
and oversight for IHPs, ensuring that their practices align with
formal healthcare standards. Given the preference for govern-
ment leadership and legislation, policymakers should consider
developing clear regulatory frameworks that define the roles,
responsibilities, and standards for IHPs.

Potential regulatory models could include licencing or regis-
tration of IHPs, accreditation of IHP practices based on certain
standards, community-based monitoring and oversight, and
partnerships between formal healthcare providers and IHPs
to facilitate referrals, recordkeeping, and ensure quality
(Ahmed et al. 2009, Abimbola et al. 2016). However, enforce-
ment challenges and the risk of corruption often undermine
regulatory approaches. Community-based strategies offer
promising alternatives but are also limited in their reach and ef-
fectiveness, highlighting the need to augment and support these
efforts to overcome persistent obstacles (Abimbola et al. 2016).

While our findings align with previous research highlighting
the potential benefits of linking IHPs to the formal health sys-
tem, this study makes certain novel contributions. First, it pro-
vides novel evidence on the views of both consumers and
providers in Nigerian urban slums, offering a comprehensive
understanding of the perspectives of those most directly affected
by integration efforts. Second, it identifies specific service aspects
and strategies for linking THPs that are highly favoured by both
consumers and providers, providing valuable guidance for poli-
cymakers and practitioners. Third, it highlights the strong pref-
erence for Ministry of Health leadership and government
legislation in managing the linkage, underscoring the import-
ance of structured governance and legal frameworks. A key
strength of this study is its large sample size, which allowed us
to generate robust and representative findings for this setting.
Another strength is its focus on both consumer and provider per-
spectives, providing a more complete picture of the contextual
issues associated with integrating THPs.

Study limitations

Our study has a number of obvious limitations. First, although we
aimed to obtain samples that were representative of our intended
target populations, we were not able to use probability sampling
methods. Therefore, although we designed our sampling ap-
proaches to generate representative samples, they involved pur-
posive selection of clusters and participants. Consequently, our
samples are unlikely to be as representative of our intended target
populations as they would be if we had been able to use probabil-
ity sampling methods. Second, as our findings rely on self-
reported responses, they are of course also likely to be affected,
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to some degree, by common biases affecting such study designs,
particularly social desirability bias. Third, although we sampled
all the eligible providers in all the selected slums for our provider
sample, the sample size was quite small, restricting how general-
izable the findings were to the wider target population (given
the resulting relatively wide confidence intervals around the esti-
mates). Fourth, the consumer survey focused on female respond-
ents from households with women of childbearing age and/or
young children. This approach was intentional, as such women
are typically the main healthcare decision-makers and frequent
users of health services in urban slum settings. However, this focus
may limit the generalizability of our findings to male consumers or
other household members who also influence healthcare deci-
sions. Finally, while these findings provide valuable insights into
the preferences of consumers and providers, they do not capture
the perspectives of policymakers or other key stakeholders who
may have a role in shaping healthcare policy and regulations.
Future research should aim to explore the perspectives of policy-
makers and stakeholders and consider the broader healthcare eco-
system to develop comprehensive strategies for integrating IHPs
into the formal system.

Conclusion

In conclusion, our study provides valuable insights into the
perspectives of consumers and providers in Nigeria on linking
the informal health sector to the formal system. The study
findings align with key strategies of the IPCHS framework,
particularly in terms of strengthening governance, reorienting
care models, coordinating services, and creating enabling envi-
ronments. The path to enhancing healthcare access and qual-
ity in underserved areas in Nigeria through the integration of
IHPs into the formal health system is clear. This effort requires
the collective engagement of researchers, policymakers, and
healthcare practitioners to translate these findings into prac-
tical, contextually appropriate interventions. Co-creation of
the interventions should be done between the THPs and the
Nigerian government, particularly the Ministry of Health,
for effective and sustainable linkages.
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