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ABSTRACT

Introduction Out-of-pocket payments limit access to WHAT IS ALREADY KNOWN ON THIS TOPIC

care in Africa. The Amélioration de I'ldentification des = In sub-Saharan Africa, various studies have shown
détresses Respiratoires de I'Enfant/Improving Identification that user fee total or partial exemption policies do
of Respiratory Distress in Children (AIRE) project evaluated not succeed in eliminating or significantly reducing
the implementation of pulse oximetry within Integrated healthcare costs borne by households.
Management of Childhood lliness (IMCI) guidelines at = Few studies have examined household out-of-
primary health centres (PHCs) in Burkina Faso and Niger pocket expenditure on healthcare for children under
(with total exemption policies) and in Mali and Guinea (with 5 years of age in the West African context.

partial exemption policies). We measured households’ out- WHAT THIS STUDY ADDS
of-pocket expenditures for treating children under 5 years
of age and analysed the associated factors.

Methods Between June 2021 and May 2022, all children
under 5 years of age attending IMCI consultations,
excluding simple non-respiratory cases, aged 2-59
months, were enrolled in the AIRE study with parental
consent. Five non-severe cases and five severe cases
(followed up over 14 days) per PHC were randomly
selected every month. We collected medical and non-
medical direct costs and indirect costs. We described the
median costs and investigated the factors associated with
medical direct costs (MDCs) using two-part models for
countries with total exemption and a general linear model HOW THIS STUDY MIGHT AFFECT RESEARCH,

= Despite user fee exemption policies, household out-
of-pocket payment remains high for taking care
of children under five at primary care and referral
hospital.

= Most expenditures were associated with purchasing
medicines outside of primary healthcare centres and
referral hospitals, which is likely the result of stock-
outs in public facilities.

= Both the probability of an out-of-pocket expenditure
and its amount were associated with the purchasing
of medicines outside of the public health system.

for those with partial exemption. PRACTICE OR POLICY

Results Overall, 940 non-severe cases and 745 severe — Our study underlines the importance of further in-
cases were selected. The median MDCs were USS0.0, vestigations to determine effective funding methods
US$71, US$50 and US$36 fOI’ non-severe cases and aimed at ensuring a regu|ar and adequate supp|y of
US$1.6, US$8.6, US$7.4 and US$14.4 for severe cases, medicines in public healthcare facilities.

in Burkina Faso, Guinea, Mali and Niger, respectively.
Medicine expenditures were the main MDC items,

accounting for 79% of costs for non-severe cases and is needed to identify efficient financing systems that ensure

59% for severe cases. In all countries, disease severity the regular and adequate supply of medicines in public health
and the unavailability of prescribed medicines at PHCs or facilities and to support free healthcare policies.

referral hospital depots were associated with out-of-pocket
payments and higher expenses.
Conclusion With the exception of Burkina Faso, household

Correspondence to out-of-pocket payments for children under five remain high INTRODUCTION

Dr Valériane Leroy; despite free care policies, particularly for treating severe cases. ~ Under five mortality remains a challenge

valeriane.leroy@inserm. fr This is mainly explained by medicines expenditures. Action in sub-Saharan Africa, despite the progress
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made in child health management worldwide. According
to the World Bank, the mortality rate was 73 deaths per
1000 live births in 2021 in this region, with infectious
diseases remaining the main cause of death.' Structural
factors, such as the limited geographical and financial
accessibility of primary care, particularly in rural areas,
the lack of adequate diagnostic tools and shortages of
essential medicines contribute to this high mortality.**

Variousinterventions have been implemented along the
continuum of care to improve the accessibility and quality
of healthcare services, in order to make progress towards
achieving Sustainable Development Goal $ by 2030.* In
September 1987, many African countries adopted the
Bamako Initiative with the support of the WHO and the
UNICEF, in response to economic crises and difficulties
in financing the recurrent costs of primary healthcare.”
This initiative was presented as a major approach to
improve maternal and child health by ensuring the avail-
ability of essential medicines at the primary healthcare
level.® As part of the Bamako Initiative, direct payments
at the point of delivery care were introduced, with local
management of revenues by management committees
for the purchase of medicines and healthcare provider
activities.” ® However, out-of-pocket payments have been
identified in several studies as a major barrier to access
to healthcare, exposing households to catastrophic
expenditures and a risk of impoverishment.” ' Since
the 2000s, a number of sub-Saharan African countries
have implemented selective free care policy, which varies
according to the health services covered, the populations
benefiting, the level of cost alleviation and the mode of
financing. Regarding care policies for children under 5
years of age, Burundi and Niger were the first to imple-
ment a free care policy, in 2006, followed by Burkina Faso
10 years later.'" Mali and Guinea both introduced a free
user fee policy for malaria treatment in 2010 and 2011, in
addition to the national programmes to fight HIV infec-
tion, tuberculosis and malnutrition in these countries.'?
Although user fee exemption policies have significantly
increased the use of health services, especially among the
poorest, out-of-pocket payments in maternal healthcare
persist.'*!” Few studies have examined the expenditure
incurred by households and their determinants for chil-
dren under 5 years of age in the context of partial or total
exemption policies.'

With the goal to reduce under five mortality, WHO and
UNICEF introduced in 1995 Integrated Management
of Childhood Illness (IMCI), a clinical symptom-based
algorithm aimed to help healthcare workers (HCWs) to
better diagnose and manage serious illnesses in primary
health centres (PHGs).'"** However, IMCI does not
allow early detection of hypoxemia, which has been iden-
tified as a risk factor for death, increasing by three the
risk of death in children with severe illnesses, respiratory
or non-respiratory.” * To identify new approaches to
reduce hypoxaemia-related mortality, the Amélioration
de I'ldentification des détresses Respiratoires de I'En-
fant/Improving Identification of Respiratory Distress in

Children (AIRE) project was implemented in four West
African countries in 2021-2022.° The aim was to assess
the feasibility and added value of the routine use of pulse
oximeter (PO) into IMCI for the early identification of
hypoxaemia in PHCs, enabling rapid and appropriate
care management.

The AIRE project offered a unique opportunity to
carry out a nested costing study to measure and explore
factors associated with household expenditure for chil-
dren under 5 years old attending IMCI consultations at
PHC level.

METHODS

Context

The AIRE project, funded by UNITAID, evaluated the
implementation of POs integrated into IMCI in Burkina
Faso, Guinea, Mali and Niger.*” The healthcare systems
in these four countries studied are based on a three-tier
pyramid structure. The PHCs at the first level are the
theoretical population-entry points to the healthcare
system. Based on their condition, patients are referred to
their district hospital, with possible transfer to regional
hospitals at the secondary level or national hospitals at
the third level of the pyramid. The AIRE interventions
were implemented in 202 public PHCs, with support to
their seven referral hospitals (RHs).

Briefly, IMCI classifies children as green (mild condi-
tion requiring simple care at home), yellow (condi-
tion manageable at the PHC level, mostly requiring
medicines and follow-up) and red (severe condition
requiring urgent referral). In the AIRE project, at all
PHCs, all newborns (<2 months of age) and children
aged between 2 and 59 months (except those classified
as non-respiratory green) attending IMCI consultations
at the PHC level were eligible for pulse oxygen satura-
tion (SpO,) measurement. Two groups, related to the
severity of the disease, were defined according to the
IMCI classification integrating PO.* Children classified
as ‘respiratory green’ or ‘yellow’, were defined as non-
severe cases and those classified as ‘red’ and those with
severe hypoxemia (SpO,<90%) regardless of IMCI were
defined as severe cases. All non-severe cases were treated
at PHCs on an outpatient basis or underwent observa-
tion, followed by treatment at home. Severe cases, in
theory, were referred to the RH.

Furthermore, as part of the AIRE project, donation of
medicines was provided to the health districts involved
in the project for all children treated at the PHCs and
their RHs.

Free care policy

Free care, that is, Total Exemption Policy (TEP) of direct
payments for consultations, medicines and consumables,
was implemented for the care of children under 5 years of
age in Niger and Burkina Faso in 2006 and 2016, respec-
tively. This means that theoretically, all the available
care is provided free of charge at all levels of the health

2

Agbeci H, et al. BMJ Glob Health 2025;10 :¢017305. doi:10.1136/bmjgh-2024-017305

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold



8 BMJ Global Health

pyramid, regardless of the disease.”® In Niger, facilities
receive a lump sum per child treated, after submitting
invoices for free treatment to the Ministry of Health’s
steering committee for free healthcare, which validates
them beforehand. The funds are then disbursed by the
Ministry of Finance. In Burkina Faso, facilities are reim-
bursed the actual costs of care consumed in caring for
the child. The government pre-deposits the funds with
the health district before the treatment is provided.' *’
This approach was preferred in Burkina Faso in order to
avoid reimbursement delays that could affect the proper
functioning of the policy.'®*®

In Mali and Guinea, there is a partial exemption
policy (PEP) for direct payments, for the care of malaria,
malnutrition, tuberculosis and HIV; though medical visit
fees persist.** Outside these four diseases, all healthcare
services and care are subject to direct payments borne
by households.'? Regarding the mode of financing, medi-
cines are directly allocated to health facilities by central
medicine purchasing agencies on the instructions of
the government with the support of its partners who are
responsible for paying the bills.

Study design and population

AIRE research activities were carried out in 16 PHGs
(four PHCG:s selected per country) and their RHs. All chil-
dren under five attending IMCI consultations, excluding
simple non-respiratory cases aged 2-59 months, eligible
for PO use were enrolled in the AIRE study with written
parental consent. Those classified as severe cases were
then enrolled in a cohort with a 14-day follow-up.

The costing substudy sample was a cross-sectional study
carried out in the first five non-severe cases and first
five severe cases enrolled in each PHC, over a random
week each month. The selection was carried out over
a 12-month period, with a weekly rotation of the selec-
tion week over the 4 weeks of the month to account for
seasonal variations in diseases (such as malaria during
the rainy season and pneumonia during the dry season),
as well as variations in households’ ability to pay for care
throughout the month. The data collection period ran
from June 2021 to May 2022.

Data collection

Household costs are defined in the online supplemental
table 1. Briefly, direct costs were separated into: (1)
medical direct costs (MDCs), defined as costs of consul-
tation, medication, additional examination and inpatient
care at both the primary care and RH levels (observation
or hospitalisation, including oxygen therapy). These
costs are also referred to out-of-pocket expenditures and
(2) non-MDCs, defined as cost of transport to and from
the PHC and caregiver accommodation during hospitali-
sation. Indirect costs represented the loss of income due
to the interruption of work or the household’s income-
generating activity (IGA) due to the illness. Because of
the rural settings, we used the daily income from agri-
cultural work as a proxy; this was US$ 1.8 in Burkina

Faso, US$3.6 in Guinea and US$ 4.5 in Mali and Niger
according to an ad hoc survey of households carried
during the period. Expenses related to food and drink, as
well as those incurred after death, were not considered.

Cost data were collected after discharge from the PHC,
outside the facility, on day five after the index IMCI
consultation for non-severe cases and during hospital
stay, then after day 14 hospital discharge for severe cases.
The costs were obtained through face-to-face interviews
conducted by field workers trained in cost data collection
during the implementation phase of the project. Inter-
views were conducted with the child’s main caregiver
(the person who looked after the child throughout the
care process) based on a standardised questionnaire. In
order to guarantee the reliability of the data, interviewers
collected payment receipts to support information. In
the absence of receipts, reported data were based on
statements made at dates very close to the event in order
to limit recall bias. Data completion was done at distance
of the child’s consultation during home visits or phone
calls. Costs were collected in the national currency of
each country and converted into US$ using the official
average exchange rate for 2021 (US$1=9838.05 Guinean
francs and US$1=554.53 CFA francs).”! * Cost data have
not been adjusted or discounted.

Sociodemographic and clinical data, as well as the
main diagnosis based on the IMCI diagnosis blocks or the
International Statistical Classification of Diseases —10th
revision code, were collected.®

Analysis

Distributions of characteristics between children selected
for the cost study and children not selected and charac-
teristics of all children enrolled in the cost study strat-
ified according to the disease severity and by country
were described and compared using the Pearson’s y°
test, Wilcoxon signed-rank test or Student’s t-test, where
appropriate, at the 5% significance level.

Qualitative variables were presented as numbers and
percentages, while quantitative variables were expressed
as mean and SD or median and IQR (QI: first quartile
; Q3: third quartile), depending on their distribution.
For descriptive comparisons, x” tests were used for cate-
gorical variables and Kruskal-Wallis tests were applied to
compare medians across multiple groups, as appropriate.

Costs in 2021 US$ were described in median terms
(Q1; Q3) for all children by country. To determine the
proportion of households with high health expenditure,
we used the concept of excessive expenditure rather
than catastrophic expenditure due to lack of informa-
tion on household consumption and/or income.**® In
each country, households with direct medical costs above
a threshold amount determined by the Tukey method
(Q3+k*(Q3-Q1),k=1.5) defined excessive expenditure.?’6

Where TEP was implemented (Burkina Faso and
Niger), factors associated with direct costs were inves-
tigated in two-part models. The first part was a logistic
regression to estimate the probability of incurring any
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out-of-pocket expenditure. The second part, conditional
on positive expenditure, modelled the amount of out-
of-pocket spending using a generalised linear model
with gamma distribution and a log link function, appro-
priate for the positively skewed nature of cost data.”” In
PEP contexts, where direct costs were borne by nearly
all households, factors associated with the amount of
direct payments were investigated in standard gener-
alised linear models. In these settings, if no payments
were made (45/442 children in Guinea, and 10/440 in
Mali), direct payments were set at US$0.1 for modelling
purposes. Across all models, a random intercept was
included at the PHC level to account for clustering of
observations within PHCs. The coefficients represent
absolute differences in direct healthcare costs. Values
indicate how much more or less was spent, on average,
relative to the reference category.

All models were adjusted for sociodemographic vari-
ables (age, sex, level of education of the head of the
household, IGA of the main child‘s caregiver), accessi-
bility to PHC variables (delay since the onset of symp-
toms, transport means used and length of the transport
from home to PHC) and structural variables (place of
acquisition of prescribed medicines: PHC or RH depot
or private pharmacies). The place of medicines acquisi-
tion was used as an indicator of their actual availability
at PHC or RH depot, assuming that households would
prefer to obtain medicines from the PHC depot, as they
are provided free of charge in Burkina Faso and Niger or
at more affordable prices than in private pharmacies in
Guinea and Mali.

All analyses were performed in Stata V.14.2 software
(Stata Corporation, Texas, USA).

Patient and public involvement

This study was conducted using individual data collected
with the ethical committee and MoH authorisation.
Patients were not involved in the analysis plan or result
interpretation. Patients did not contribute to the writing
or editing of this manuscript.

RESULTS

Study sample

Between June 2021 and May 2022, of the 39 360 children
under 5 years attending IMCI consultations in the 16
AIRE research PHCs, 15836 were included in the AIRE
main analyses in Burkina Faso, Guinea, Mali and Niger.”
A detailed description of children enrolled is provided
elsewhere.”® At the PHC level, 941 (6.8%) of the 13838
non-severe IMCI cases identified and 757 (37.9%) of the
1998 severe cases were selected for the cost study. After
exclusion of children lost to follow-up and missing data,
940 (99.8%) non-severe cases and 745 (98.4%) severe
cases were included for the current analysis (figure 1).
A comparison of individual and family characteristics
between children included in the cost sample and those
not included according to illness severity and country

showed no significant differences between the two
groups, except in Mali. There, the proportion of children
whose principal caregiver has an IGA was significantly
higher in those included in the cost study than those not
selected, for both severe and non-severe cases (online
supplemental table 2).

The median age of children included ranged from 13
months (8 months-26 months) in Niger to 26 months
(3 months—43 months) in Burkina Faso. In more than
half to 80% of households, the head of household had
never attended school, and with the exception of Guinea,
only less than a third of child’s main caregivers has an
IGA. Overall, IMCI visits to PHC were mostly carried out
later than 2 days after the onset of symptoms, with higher
proportions for severe cases compared with non-severe
cases. The transport duration from home to the PHC was
less than 30 min for most households. Overall, malaria
was the most frequent main diagnosis retained, ranging
from 31% to 50% for non-severe cases and from 48% to
90% for severe cases, followed by respiratory diseases and
malnutrition. Among severe cases in Niger, 74% were
referred to RH, which was much higher than those in
other countries (29% in Burkina Faso, 13% in Mali and
19% in Guinea). In Burkina Faso, Guinea and Mali, medi-
cines were purchased within the PHC or hospital depot,
subsidised according to country-specific payment exemp-
tion policies. In Niger, 86% of non-severe cases and 54%
of severe cases purchased medicines outside of PHCs or
hospitals (table 1).

Costs
The median (Q1-Q3) MDCs for the management of non-
severe cases at the PHC were US$0 (0-1.4), US$3.6 (1.9-
5.6), US$5.0 (8.8-6.7) and US$7.1 (5.1-9.1) in Burkina
Faso, Niger, Mali and Guinea, respectively (table 2).
Among non-severe cases, the main item of household
health expenditure was the purchase of medicines,
ranging from 79% of total MDC in Guinea to 100% in
Burkina Faso. In addition, consultation fees at the PHC
level represented 21%, 12% and 1% in Mali, Guinea and
Niger, respectively (online supplemental figures 1 and 2).
The MDC for the management of severe cases, wher-
ever their place of management (PHC and RH) ranged
from US$1.6 (0-6.0), US$7.4 (0.9-13.9) and US$8.6 (3.1-
13.2) to 14.4 (6.7-22.7) in Burkina Faso, Mali, Guinea
and Niger, respectively (table 2). As with non-severe
cases, the main item of expenditure was the purchase of
medicines, representing 75%, 90%, 73% and 59% of total
MDC in Burkina Faso, Niger, Mali and Guinea, respec-
tively (online supplemental figure 2). Online supple-
mental table 3 presents mean medicine costs per episode
of illness among children whose households incurred
expenses according to disease severity and country.
The second item of expenditure was dependent on the
exemption policy. In countries with TEP, it was the cost of
transferring children from the PHCs to the RH, reaching
23% in Burkina Faso. Among households that paid for
the transfer from PHC to RH, the mean expenditure
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39,360 IMCI consultations of children under 5 years of age

Burkina Faso: 8,431; Guinea: 2,658; Mali: 7,495 ; Niger: 20,776
7,760 children not eligible: aged
2 to 59 months classified as
"green respiratory cases".

31,600 (80.2 %) children eligible for SpO2 measurement

15,670 children not assessed for
eligibility due to out of hours

attendance (night, weekend and
15,930 (50.4 %) children with SpO2 measurement and proposed break visits)

participation in the study

33 consent refused

15,897 (99.8 %) children included in AIRE project

43 wrongly included
18 excluded for missing data

15 836 (99.4%) children included in AIRE project analysis
Burkina Faso: 4,834; Guinea: 1.406 ; Mali: 4,259 ; Niger: 5,337

13,838 (87.4%) non-severe 1,998 (12.6%) severe cases
La5€s Burkina Faso: 242; Guinea:
Burkina Faso: 4,592; Guinea: 628; Mali: 804; Niger: 324

778; Mali: 3,455; Niger: 5,013

12,898 children 1,244 children not
not selected selected
941 (6.8%) non-severe cases 757 (37.9%) severe cases
selected for the cost study selected for the cost study
Burkina Faso: 239; Guinea: Burkina Faso: 146; Guinea:
231 ; Mali: 238 ; Niger: 233 211 ; Mali: 203 ; Niger: 197
1 child excluded for 12 children excluded
cost data missing for lost to follow-up
Niger: 1 Mali: 1 and Niger: 11
940 (99.8%) non-severe cases 745 (98.4%) severe cases
analysed analysed
Burkina Faso: 239; Guinea: Burkina Faso: 146; Guinea:
231; Mali: 238 ; Niger: 232 211; Mali: 202 ; Niger: 186

Figure 1 Flow chart of children selected and included in the cost analysis in the AIRE project, June 2021 to May 2022. AIRE,
Améliorer I'ldentification des détresses Respiratoires chez I’'Enfant; IMCI, Integrated Management of Childhood lliness.
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Table 1
the disease and country, AIRE project, June 2021-May 2022

Characteristics of children included at PHCs in the cost analysis according to exemption user fees policy, severity of

Non-severe cases

Severe cases

Total exemption

Partial exemption

Total exemption Partial exemption

policy policy policy policy
Burkina Burkina
Faso Niger Guinea  Mali Faso Niger Guinea Mali
(n=239) (n=232) (n=231) (n=238) (n=146) (n=186) (n=211) (n=202)
Median age, months (q1-g3) 18 (7-36) 13(8-26) 19(8-34) 17 (8-36) 26 (3-43) 16 (9-24) 24 (11-36) 19 (7-36)
Male sex, n (%) 132 (65) 124 (53) 114(49) 138 (58) 87 (60) 101 (54) 113 (64) 104 (51)
Education level of the head of household, n (%)
None 192 (80) 133(57) 120(52) 152 (64) 123(84) 138 (74) 111 (63) 140 (69)
Primary level and up 47 (20) 99 (43) 111 (48) 86 (36) 23 (16) 48 (26) 100 (47) 62 (31)
Income-generating activity of the 61 (26) 57 (25) 126 (55) 76 (32) 24 (16) 26 (14) 107 (51) 56 (28)
child’s caregiver, n (%)
Time since onset of symptoms 135 (56) 128 (565) 195(84) 160 (67) 80 (55) 153 (82) 182 (86) 145 (72)
>2days, n (%)
Means of transport to PHC, n (%)
Foot/cart/bike 192 (81) 186 (80) 84 (37) 64 (27) 85(59) 117 (63) 71 (34) 36 (18)
Taxi car/motorcycle/bus 46 (19) 46 (20) 145(59) 172 (73) 60 (41) 68 (37) 140 (60) 161 (82)
Transport duration from home to 131 (55) 58 (25) 50 (22) 49 (21) 15 (10) 79 (42) 65 (31) 54 (27)
PHC >30min, n (%)
Main diagnosis of child illness*, n (%)
Malaria 87 (36) 73 (31) 116 (50) 81 (34) 82 (56) 79 (48) 189 (90) 133 (68)
Respiratory disease 64 (27) 60 (25) 66 (29) 54 (23) 11 (8) 38 (23) 5(2) 26 (13)
Malnutrition 8 (3) 30 (13) 19 (8) 39 (16) 11 (8) 39 (23) 3(1) 10 (5)
Place of care management, n (%)
At PHC 239 232 (100) 231 (100) 238 (100) 103 (71) 50 (27) 192 (91) 168 (83)
(100)
At PHC, then referral hospital 43 (29) 136 (73) 19 (9) 34 (17)
(RH)
Place of purchase of medicines n (%)
PHC or RH 169 (71) 33(14) 194(84) 214 (90) 131 (90) 85 (46) 170 (81) 185 (92)
At least one purchased outside 70 (29) 199 (86) 37 (16) 24 (10) 15(10) 101 (54) 41 (19) 17 (8)
of PHC or RH
Death at 14 days NA NA NA NA 8 (5) 19 (10) 1(0) 15 (7)

Note: all reported characteristics showed statistically significant differences between groups (p<0.05).

* IMCI diagnosis for non-severe cases, or ICD-10 code for severe cases

AIRE, Amélioration de I'ldentification des détresses Respiratoires de I'Enfant; PHC, primary health centre; RH, Referral hospital.

was US$3.0 in Burkina Faso and US$6.1 in Niger (online
supplemental table 4). In countries with PEP, the second
item of expenditure was related to PHC visit and hospital
admission fees (32%) in Mali and to exam costs (16%) in
Guinea (online supplemental figure 2).

Overall, in Burkina Faso and Niger, where TEP exists,
38% (148/385) and 89% (374/418), respectively, of the
households made at least one direct payment for their
child’s care. Of these, the mean MDC was US$7.0 in
Burkina Faso and US$11.8 in Niger. In Mali and Guinea
with PEP, the mean cost was US$8.8 and 10.6, respec-
tively. For severe cases, MDC mean costs ranged from

US$ 9.9 in Burkina Faso to US$20.2 in Niger; online
supplemental table 5 presents the costs per episode for
children whose households incurred expenses, according
to disease severity, type of cost and country. MDCs were
defined as excessive for 26.4%, 10.2%, 7.3% and 11.9%
of the households in Burkina Faso, Niger, Guinea and
Mali, respectively. Online supplemental table 6 presents
the number of households with excessive expenditure
among those who paid out of pocket for their child’s care.

For all countries, the median non-MDC was US$0 (0-0)
for non-severe cases and ranged from US$0.6 (0-1.8) in
Burkina Faso to US$1.4 (0-2.7) in Niger for severe cases.

6

Agbeci H, et al. BMJ Glob Health 2025;10 :¢017305. doi:10.1136/bmjgh-2024-017305

'salbojouyoal Jejiwis pue ‘Buluresy |y ‘Buiuiw elep pue 1xa) 01 parejal sasn 1o} Buipnjour ‘ybLAdod Ag pajoslold


https://dx.doi.org/10.1136/bmjgh-2024-017305
https://dx.doi.org/10.1136/bmjgh-2024-017305
https://dx.doi.org/10.1136/bmjgh-2024-017305
https://dx.doi.org/10.1136/bmjgh-2024-017305
https://dx.doi.org/10.1136/bmjgh-2024-017305
https://dx.doi.org/10.1136/bmjgh-2024-017305

BMJ Global Health

€0

Protected by copyright, including for uses related to text and data mining, Al training, and similar technologies.

"a1jusd yjeay Arewnd ‘QHd ‘ssauj|| pooyp|iy) jo juswabeue|y palelBalu] ‘DI lueus,| op sailoelidsey SOSSaJ19p SOp UOBOIIIUSP],| 9P UoleIolowyY ‘JY|V

awioy Je U9| uaip|iyo 4o} a1ed pue uonesieudsoy buunp Buisnoy [eiuaied .,

uofpiesijeydsoy Jo Bunoyuow [edipsw Joy uoliezijeldsoy Aep pue Adeisyi usbAxo Buipn|oul ‘ased [ed1bins pue [eoIpalA ,

"(50°0>d) sdnoib usemiaq saoualayip JuedIUbIS A|[BdliSliBlS PaMOYS SO1ISLI91oBIBYD papodal |je 810N

< 1S02
(rep 22k Ly (2962 (9 19 (6'22) 262 (0000 (c9) 08 (00) 00 sainypuadxe pjoyssnoy sy_;mmh_w__ﬁw
(GL1) g9 (9190 (ro)ve (ee) Lt (69) 20 (00) 00 (g9 ee (00) o0 papnjoul usipjiyd ||y
1109 (QS) ues|y
(06-0 5+ (0-0)0 (9e-00 (0-0) 0 (0-0)0 (0-0)0 (9¢-00 (0-0) 0 papn|oul usIp|IY |[e jo (gb—|b) 1500 uelpa|N
1S09 1o8.Ipu|
(0< 1s09)
(829¢ (oo ehnsit (o6t (ee)ee (CYOR-N (69) 2 yoelt sainypuadxe pjoyssnoy yum uaipjiyd
@lee (0000 enet (90) L0 (e ve (c0 00 (59 1e (c0) 00 papN[oul UaIPIYD |1
11509 (QS) uesy
(0-0)0 (0-0)0 (0-0)0 (0-0) 0 (0-0)0 (0-0)0 (0-0) 0 (0-0$)0 «SW8} 1S0D [BOIPSLU-UOU J08IP J8YIO
awoy 01 DHd puUe S1s8} pue uoljedipaw
(ce-Loet (0c-0)0 (0z-0 0t (0-0) 0 (L2011 (0-0)0 (8'1-0) 90 (0-0) 0 jo aseyoind ‘QHd 8y} 0} swoy :podsuel|
(ez-L0et (000 (0z-0) 0L (0-0)0 (L2-0)¥'L (000 (81-0)9°0 (0-0)0 papnjoul Uaip|Iyd e Jo (gb-|b) 1500 ueipsy
]SO0 108.Ip [eolpaw-UON
(0<1s09)
(981 82l (62) 'S (Svh) 67l (9¢) g2 (991) 202 (L2 9y (kg 66 (82 v'e sainypuadxe pjoyasnoy Yum uaipiiyo
(r8L)ezel (0¢)g's (evh) L2l (L€ gL (8'91) 881 (62) 0¥ (e0l) 9g ((RANo) papnjoul usipjiyd ||y
11509 (QS) uesy
(0-0)0 (0-0)0 (0-0)0 (0-0) 0 (0-0)0 (0-0)0 (0-0) 0 (0-0) 0 W8}l 1500 [edIpawW 108.IP JO J8y10
(0-0)0 VN (0-0)0 VN (8'1-00 VN (=00 VN [endsoy 0} DHd WoJy Jaysuel|
(0-0)0 (0c-0) 0 (0z-0 L'} (0-0) 0 (0c-0) 0 (0c-0)0 (0-0) 0 (0-0) 0 swexs Aejuswse|dwo)
[exdsoy
(8'01-0) 6°S (9662 L'y (201-0) 12 (92-9'%) 1'9 (etze99¢el (Gs619¢e (2500 (#'1-0) 0 1o/pue OHd ¥e paquosaid saudIps
(6'0-60) 60 (6'0-6°0) 6'0 (L'-0) L'} (0'1-50) G0 (0-0)0 (0-0)0 (0-0) 0 (0-0) 0 S99} Uo|ssiWpE [eydsoy/ysin OHd
(6160172 (£9-8€)0G (cel-1e)os (1'6-1G) L2 (L2e-29vyL (96-61)9¢ (09091 ¥1-00 papn|oul uaip|iyo |[e jo (gb—|b) }s00 uelps|y
1S00 108.Ip [e2IpaN
(cog=u) (geg=u) seseo (Li2=u) (Leg=u) sesed (98L=u) (geg=u) sased (oviL=u) (6cg=U) Sased
S9SkeD 919N OJOASS-UON SO9SeD dI9ASS 9J9A3S-UON S9SkeD 919N OJOASS-UON S3SED 9I9A3S 9J9A3S-UON
N eauiny J9BIN ose4 eupjing

Koijod uondwaxas |eiued

Ko1j0d uondwaxa |ejop

220z felN-1.gogz aunp “99foid Jy|v “Ainunod pue Aoijod uondwaxs ‘Alianss ased 0] Buiploooe ‘[eudsoy [eliajel pue SOHJ 1 SUOIIBHNSUOD [DIA] Ul UdaS SJeaA G Japun pliyo
Jod $SN 120z Ul (Sesuadxe paiinoul 9ABY SP|OYSSNOY 9SOUM UJP|IYD 0} 1SOO UBSW PUB UAIP|IYD || JO) 1SOD UBIPSW) SP|OYaSNOoY JOj SISO 10aJIpul pue 10aiig g d|qeL

Agbeci H, et al. BMJ Glob Health 2025;10 :¢017305. doi:10.1136/bmjgh-2024-017305



BMJ Global Health 8

Non-MDCs were mainly transport expenses from home
to the PHC (table 2).

Among severe cases in Burkina Faso, Guinea and Mali,
over a third of households’ family members stopped
working to care for their child; in Niger, this propor-
tion was 2.7%. The average estimated loss of income per
episode of serious illness ranged from US$7.9 in Guinea
to US$29.7 in Niger (online supplemental table 4).

MDCs, non-MDCs and indirect costs were significantly
higher for severe cases compared with non-severe cases
in all of the countries (table 2).

Factors associated with direct payments

Table 3 presents factors associated with direct payments
and amount of expenditures for Burkina Faso and Niger,
where TEP is implemented.

In these settings, the probability of an out-of-pocket
payment was associated with the purchase of at least
one prescribed medicine outside the PHC or RH depot.
Additionally, in Burkina Faso, families of children under
2months were over four times more likely to make an out-
of-pocket payment compared with older children, 2-59
months (adjusted Odd Ratio (aOR)=4.83; 95% CI 2.35
to 10.03). Among those making out-of-pocket payments,
expenditure was associated with an educated household
(aOR: 1.60; 95% CI 1.11 to 2.31) and duration >2days
between onset of symptoms and PHC visit (aOR: 1.52,
95% CI 1.1 to 2.08). While purchasing medicines outside
of the PHC or RH was associated with a higher likelihood
of out-of-pocket payment, we found that among those
who incurred expenditures, the amounts were actually
lower for those who purchased medicines outside the
public system (aOR: 0.51; 95% CI 0.36 to 0.73). In Niger,
in addition to purchasing outside of the system, sex was
also associated with out-of-pocket payments, more likely
for boys than girls (aOR=2.73; 95%CI 1.20 to 6.50)
and in families where the main caregiver had an IGA
(aOR=3.32; 95%CI 1.01 to 12.18). Among those with
expenditures, these were higher in families who attended
PHCs >2 days since onset of symptoms (aOR: 1.63, 95% CI
: 1.31 to 2.02) and in those who lived furthest from the
PHC (230min) (aOR: 1.63, 95% CI 1.26 to 2.09).

Factors associated with expenditures in Mali and
Guinea, where PEP is implemented, are presented in
table 4. As for TEP settings, expenditure was associated
with purchasing medicines outside of the PHCs (aOR:
2.1,95% CI 1.56 to 3.05 in Guinea and aOR: 1.46, 95% CI
1.06 to 2.02 in Mali). In Guinea, we also found an associ-
ation with age, where expenditure was lower in younger
children <2 months compared with 2-59 month-olds
(aOR: 0.54, 95% CI 0.34 to 0.86). In Mali, age was not
significant, however, expenditures were lower in house-
holds with an IGA (aOR: 0.75, 95% CI 0.59 to 0.95).

DISCUSSION
Our study provides original findings on the estimation
of household costs of care and associated factors for

children under 5 years with IMCI symptoms seeking care
at PHCGs across four West African countries, according
to disease severity. We report several findings. We found
that out-of-pocket expenditures persist in all the coun-
tries, regardless of the existence of exemption policies.
These expenses are predominantly incurred through the
purchase of medicines outside PHCs and RHs. Multivar-
iate analyses indicate that determinants of out-of-pocket
payments and their magnitude vary by context; however,
the procurement of medicines outside the public sector
consistently emerges as a significant predictor of the like-
lihood of out-of-pocket expenditure.

Overall, Burkina Faso recorded the lowest MDC,
whereas it exhibited the highest reaching US$ 14.4.
This is notable given the total exemption policies in
both Burkina Faso and Niger for the healthcare of chil-
dren under 5 years. In Mali and Guinea, where PEP is
implemented, out-of-pocket payments reached to US$
7.4 and US$ 8.6, respectively, despite malaria being the
predominant diagnosis in over two-thirds of the severe
cases, and malaria care being threoretically exempt from
direct charges. Beyond MDC, families also faced consid-
erable transport costs and income loss, exacerbating
the economic burden in settings where the minimum
wage ranges between US$ 49 and US$ 72, and 13.8% to
50.6% of the population live below the extreme poverty
line (US$ 2.15 /day).** This finding underscores that
removing user fees alone does not guarantee financial
protection or universal health coverage; persistent indi-
rect costs and medicine stock-outs continue to impede
access and affordability.

A critical and consistent driver of out-of-pocket costs
across all countries was the purchase of medicines in
private pharmacies, outside of the PHCs and RHs, likely
due to frequent stock-outs in public facilities. This was
particularly evident for younger children (<2 months)
in Burkina Faso, where medicine availability, especially
paediatric formulations, appears limited. Interestingly,
this contrasts with Guinea, where younger age appeared
to be protective against incurring out-of-pocket payments,
suggesting that caregivers of younger children might
benefit from targeted exemptions, preferential care prac-
tices or different care-seeking behaviours. This warrants
further investigation to understand the underlying health
system or sociocultural factors influencing these patterns.
Differences in stock-out mechanisms between countries
may be influenced by financing arrangements: in Burkina
Faso and Niger, reimbursement delays to health facili-
ties for free care are well documented and contribute to
persistent medicine shortages.”” ** For example, Niger’s
unpaid reimbursement reached 25 billion CFA francs in
2015 leading to only 14% of non-severe cases receiving all
prescribed medicines free of charge, compared with 71%
in Burkina Faso, highlighting the extent to which fami-
lies still face out-of-pocket payments despite exemption
policies.*” In Mali and Guinea, stock-outs may stem more
from insufficient or delayed deliveries from pharmaceu-
tical depots.” *® Furthermore, inappropriate prescribing
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Table 3 Factors associated with direct payments for the care of children under 5 years attending IMCI consultations in

Burkina Faso and Niger in the AIRE project, June 2021 to May 2022

Part 1: Part 2:
No medical Medical factors associated with direct determinants of the amount of
expenditure expenditure payment expenditure
N (%) N (%) aOR 95% CI Pvalue aOR 95% CI P value
Burkina Faso (n=237) (n=148) (n=385) (n=148)
Sex
Female (ref) 107 (64) 59 (36) 1 1
Male 130 (59) 89 (41) 1.34 (0.75-2.42) 0.324 0.84 (0.62-1.12) 0.235
Age of the child
>2 months (ref) 215 (65) 114 (35) 1 1
<2months 22 (39) 34 (61) 4.83 (2.35-10.03) 0.000 0.70 (0.47-1.04) 0.074
Education level of the head of household
No (ref) 199 (63) 116 (37) 1 1
Primary level and up 38 (54) 32 (46) 1.16 (0.53-2.45) 0.706 1.60 (1.11-2.31) 0.012
Income-generating activity of the main child caregiver
No (ref) 190 (63) 110 (37) 1 1
Yes 47 (55) 38 (45) 0.68 (0.3-1.48) 0.345 0.87 (0.6-1.26) 0.460
Time to visit PHC since onset of symptoms
<2days (ref) 103 (61) 67 (39) 1 1
From the second day 134 (42) 81(38) 1.09 (0.61-1.96) 0.777 1.52 (1.11-2.08) 0.009
Transport duration to PHC
<30min (ref) 213 (62) 128 (38) 1 1
>30min 24 (55) 20 (45) 1.44 (0.54-3.64) 0.445 1.15 (0.74-1.81) 0.537
All medicines delivered at PHC or RH depot
Yes (ref) 231 (78) 64 (22) 1 1
No 6 (7) 84 (93) 66.32 (27.84-188.2) 0.000 0.51 (0.36-0.73) 0.000
Niger (n=44) (n=374) (n=418) (n=374)
Sex
Female (ref) 26 (13) 167 (87) 1 1
Male 18 (8) 207 (92) 2.73 (1.2-6.5) 0.019 1.04 (0.87-1.25) 0.680
Age of the child
>2 months (ref) 38 (10) 339 (90) 1 1
<2months 6 (15) 35(85) 0.32 (0.11-1.07) 0.051 1.18 (0.86-1.63) 0.310
Education level of the head of household
No (ref) 27 (10) 244 (90) 1 1
Primary level and up 17 (12) 130(88) 0.64 (0.25-1.66) 0.354 1.05 (0.85-1.29) 0.651
Income-generating activity of the main child caregiver
No (ref) 37 (11) 298 (89) 1 1
Yes 7(8) 76 (92) 3.32 (1.01-12.18) 0.057 1.12 (0.87-1.45) 0.390
Time to visit PHC since onset of symptoms
<2days (ref) 19 (14) 118 (86) 1 1
From the second day 25(9) 256 (91) 1.51 (0.63-3.53) 0.344 1.63 (1.31-2.02) 0.000
Transport duration to PHC
<30min (ref) 32 (11) 249 (89) 1 1
>30min 12 (9) 125(91) 0.42 (0.15-1.14) 0.089 1.63 (1.26-2.09) 0.000
All medicines delivered at PHC or RH depot
Yes (ref) 32 (49) 33 (51) 1 1
Continued
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Table 3 Continued

Part 1: Part 2:
No medical Medical factors associated with direct determinants of the amount of
expenditure expenditure payment expenditure
N (%) N (%) aOR 95% CI Pvalue aOR 95% CI P value
No 12 () 341 (97) 63.57 (24.11-202.05) 0.000 1.00 (0.71-1.41) 0.983

A two-part model including (1) a logistic regression estimating the probability of any out-of-pocket payment and (2) a generalised linear

model (gamma distribution, log link).

Note: results from a two-part model including (1) a logistic regression estimating the probability of any out-of-pocket payment and (2)
a generalised linear model (gamma distribution, log link) modelling the amount spent among those with a payment. Models include

a random effect at the PHC level. Both parts of the model include a random intercept at the PHC level to account for clustering of
observations within facilities. We present exponentiated coefficients, to be interpreted as the ratio of expected costs relative to the

reference group.

AIRE, Améliorer I'ldentification des détresses Respiratoires chez I’Enfant; aOR, adjusted Odd Ratio; Cl, Confidence Interval; IMCI,
Integrated Management of Childhood lliness; PHC, primary health centre; RH, Referral Hospital.

practices, such as the overuse of antibiotics, even in simple
IMCI cases where antibiotics are not recommended,
may inflate costs and contribute to medicine shortages.
According to the WHO, more than 40% of antibiotic
prescriptions in primary healthcare in low- and middle-
income countries are inappropriate.47 More specifically,
within the AIRE project, we found high proportions of
antibiotic prescriptions among children classified as
simple IMCI cases in all countries, even though no anti-
biotic therapy is recommended for the management of
these cases.™

Our analyses in Burkina Faso revealed a complex rela-
tionship between medicine purchase location and house-
hold expenses. While purchasing medicines outside of
PHC:s significantly increased the likelihood of incurring
any out-of-pocket payment, the actual amount spent was
paradoxically lower when medicines were bought exter-
nally. This may suggest that caregivers who sought medi-
cines outside the public health system were managing
less severe illnesses, resulting in smaller overall expenses
despite a higher probability of payment. It is important to
note that case severity was excluded from these analyses
due to strong collinearity with medicine purchase loca-
tion, which could have introduced residual confounding
and influenced these associations. In contrast, in Guinea
and Mali, both the likelihood and amount of expenses
were higher when medicines were purchased outside
public facilities, likely reflecting persistent stock-outs and
reliance on more expensive private pharmacies. Several
studies have also shown that the purchasing of medicines
outside of the public pharmacy depots, due to stock-outs,
was the main determinant of direct payments.” * In
Niger, medicine purchase location was not significantly
associated with cost differences, possibly due to higher
referral rates (73% vs 29% in other countries) to RHs
where overall care costs are elevated, diminishing the
relative impact of medicine procurement source.

Furthermore, we found that in Niger, care of neonates
<2 months was less likely to induce expenses. Unfortu-
nately we have data on the survival outcome only for
severe cases, but we hypothesise that these youngest

children may not have received adequate care due to
delayed visits to the PHC (82%) and the lack of medi-
cines in appropriate galenic forms and dosages, which
led to early deaths then resulting in the absence of MDC.
There is an urgent need to improve financing modalities
to ensure a regular and adequate supply of medicines at
all levels of the health pyramid. Additionally, in Niger,
male children were more likely to incur higher out-of-
pocket expenses compared with females, potentially
reflecting sociocultural preferences for male children
in healthcare-seeking behaviour. This gender disparity
warrants further investigation, especially regarding clin-
ical outcomes.”

Our results are in line with previous studies conducted
in West Africa and other African settings such as Tanzania
which have shown that exemption policies do not make
it possible to eliminate direct payments.'” '8 ** 51555 In
Burkina Faso, studies have reported that although more
children were brought to health centres after fees were
removed, families still struggled with other costs.”*™ In
another study, authors found that many families in Sub-
Saharan Africa spent a large share of their income on
surgery for their children, even when care was supposed
to be free.”” Removing fees alone does not fully protect
families and inefficiencies in the implementation of
TEP and PEP undermine progress.”® To make care truly
affordable, governments should also consider support
for transport, cash assistance and making sure medicines
are always available. Without these extra measures, many
families may still avoid or delay seeking care for their
children.'

This study presents several limitations. First, impor-
tantly, collecting cost-of-care data from parents and care-
givers can be subject to recall and social desirability biases,
although efforts were made to minimise these through
timely data collection and receipt verification. Second,
the indirect costs estimate relied on proxies for income
which may not fully capture variations across different
types of employment. However, given the significant
burden of indirect costs on households, it is important
to include these costs in the scope of our analysis. Third,
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Table 4 Factors associated with direct payments for the care of children under 5 years attending IMCI consultations in
Guinea and Mali in the AIRE project, June 2021 to May 2022

N (%) aOR IC 95% P value

Guinea (n=442)
Sex

Female (ref) 215 (49) 1

Male 227 (51) 0.94 (0.74-1.21) 0.645
Age of the child

>2 months (ref) 408 (92) 1

<2months 34 (8) 0.54 (0.34-0.86) 0.009
Education level of the head of household

No (ref) 231 (52) 1

Primary level and up 211 (48) 0.90 (0.67-1.19) 0.450
Income-generating activity of the main child caregiver

No (ref) 233 (53) 1

Yes 209 (47) 0.97 (0.75-1.24) 0.782
Time to visit PHC since onset of symptoms

<2 days (ref) 65 (15) 1

From the second day 377 (85) 1.13 (0.8-1.61) 0.477
Transport duration to PHC

<30min (ref) 327 (74) 1

>30min 115 (26) 0.97 (0.73-1.3) 0.858
All medicines delivered at PHC or RH depot

Yes (ref) 364 (82) 1

No 78 (18) 2.18 (1.56-3.05) 0.000
Mali (n=440)
Sex

Female (ref) 198 (45) 1

Male 242 (55) 1.06 (0.87-1.3) 0.540
Age of the child

>2 months (ref) 384 (87) 1

<2months 56 (13) 1.31 (0.96-1.79) 0.088
Education level of the head of household

No (ref) 292 (66) 1

Primary level and up 150 (34) 1.07 (0.82-1.39) 0.631
Income-generating activity of the main child caregiver

No (ref) 308 (70) 1

Yes 132 (30) 0.75 (0.59-0.95) 0.016
Time to visit PHC since onset of symptoms

<2days (ref) 135 (31) 1

From the second day 305 (69) 0.87 (0.69-1.08) 0.207
Transport duration to PHC

<30min (ref) 337 (77) 1

>30min 103 (23) 1.16 (0.86-1.57) 0.325
All medicines delivered at PHC or RH depot

Yes (ref) 41 (9) 1

No 399 (91) 1.46 (1.06-2.02) 0.021

Continued
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Table 4 Continued

N (%)

aOR IC 95% P value

A generalised linear model (gamma distribution, log link).

Note: generalised linear models with a gamma distribution and log link function were used to estimate factors associated
with the amount of out-of-pocket payments. Coefficients are presented on the log scale and indicate multiplicative effects
on direct costs relative to the reference category. A random intercept for PHC was included to account for clustering at the

facility level.

AIRE, Améliorer I'ldentification des détresses Respiratoires chez I’Enfant; aOR, adjusted Odd Ratio; IMCI, Integrated
Management of Childhood lliness; PHC, primary health centre; RH, referral hospital.

analyses did not account for clustering within PHCs,
possibly overstating statistical significance. However, we
believe the results still provide a reasonable indication of
the overall trends and relationships. Fourth, MDC may
be underestimated in these countries due to the medi-
cines being supplied as part of the supply of medicines
through the AIRE project could have led to underesti-
mation or overestimation of direct costs. Fifth, data on
household income or consumption were not collected
limiting the assessment of catastrophic expenditures and
coping mechanisms. Finally, cross-country comparisons
should be interpreted with caution given the complex
interplay of health system performance, policy design,
medicine availability and socioeconomic factors beyond
exemption policies.

Nonetheless, this study made it possible to quan-
tify both direct and indirect costs borne by fami-
lies caring for young children in these West African
contexts, providing standardised data that enhance
understanding of the implementation and impact
of exemption policies. Our findings emphasise that
while removing user fees is a critical step toward
universal health coverage, additional measures, such
as ensuring reliable medicine supply, providing trans-
port support and addressing indirect cost, are essen-
tial to alleviate the financial burden on vulnerable
households and improve access to care.

CONCLUSION

The findings of this study, carried out within the AIRE
project, highlight the continued presence of out-of-
pocket payments, despite the existence of total or
partial exemption policies for children under 5 years.
These expenditures remain substantial, particularly
in the context of severe illnesses requiring hospitali-
sation, and likely contribute to delays in seeking care.
Both the likelihood and amount of out-of-pocket
payments were strongly associated with the purchase
of medicines outside of PHCs and RHs, reflecting
recurrent stock-outs and the limited capacity of public
facilities to consistently provide affordable medica-
tions compared with private pharmacies. While it is
well recognised that the inadequate mobilisation of
financial resources is insufficient to support exemp-
tion policies, there is a pressing need for further
research into sustainable financing mechanisms

that can guarantee a regular and sufficient supply
of essential medicines within public health systems.
This study provides valuable evidence and raises key
hypotheses for shaping more effective health policies
towards the affordability of primary care for children
under 5 years, thereby supporting progress toward
the broader goal of universal health coverage in sub-
Saharan Africa.
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