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ABSTRACT

Background: The charity foundation Association Soutien Enfants Togo started a child health care (CHC)
centre in Togo that was modelled after the Dutch high-quality CHC system to improve child health.
Aim: To describe health care data of children who visited the centre.

Subjects and methods: Data were routinely collected between October 2010-July 2017. Outcomes were
completed vaccinations, growth, development, lifestyle, physical examination, and laboratory testing
results.

Results: In total, 8,809 children aged 0-24years were available. Half (47.5%) of children aged 0-4years
did not receive all eligible free vaccinations from the government. The proportions of stunted children
(all) or with a developmental delay (0-4years) were 10.1% and 9.5%, respectively. In total, 40-50% of all
children did not wash their hands with soap after toilet or before eating, or did not use clean drinking
water. Furthermore, 5.1-6.6% had insufficient vision, high eye pressure or hearing loss. Sickle cell disease
was detected in 5.3%.

Conclusion: A large group of children in need of prevention and early treatment were detected,
informed and treated by the centre. Further research is needed to confirm if this strategy can improve
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children’s health in Sub-Saharan Africa. Our data are available for further research.

Introduction

Togo is a low-income country in Sub-Saharan Africa. In 2021,
the neonatal mortality rate and the under-five mortality rates
were high, respectively 24 and 63 per 1,000 live births (IGME
2023). Reasons that contribute to these high mortality rates
are related to the household and the health care system. The
number of households with a low maternal educational level
and/or a low income is high (The World Bank 2023). A low
education can result in a low level of knowledge and skills to
effectively understand and utilise available information and
resources critical for child health (Ettarh and Kimani 2012). A
low income can lead to malnutrition and dietary deficiencies
(FAO 2019), no adequate sanitation facilities, poor quality of
drinking water (Dossé Mawussi DJAHINI-AFAWOUBO 2017),
financial constraints to pay a doctor, and a longer distance to
the nearest health facility (Dossé Mawussi DJAHINI-AFAWOUBO
2017). The Togolese health care system is fragile. There is no
affordable health insurance for non-public servants or a social
health insurance but with limited coverage for public ser-
vants. There are also restricted government expenditures for
the prevention of diseases and health problems, insufficient

staff and medical supplies (Petersdorf 2023), and suboptimal
clinical knowledge of the staff (Di Giorgio et al. 2020). In
addition, there is limited access to the services of Child
Health Care (CHC) (Sanoussi 2017).

The most cost-effective health intervention to reduce child
mortality in Togo is to prevent diseases by vaccinations
(Unicef 2023). However, most recent data on completeness of
vaccinations in Togo showed that 46% of children aged
0-11months (in 2013) and 28% of children aged 12-23 months
(in 2017) were not fully immunised (TOGO 2014; Ekouevi
et al. 2018). The health region Plateaux showed the highest
rate of incomplete immunisation (58%) (Ekouevi et al. 2018).
Besides increasing the coverage rate of complete immunisa-
tion, early childhood preventative and curative services that
provide households with information to prevent, detect and
treat infectious diseases (e.g. pneumonia, diarrhoea and
malaria) may also contribute to a decrease in child mortality
(UN 2023).

Literature reports that the implementation of strategies to
better organise preventive measures in primary care is relevant
to low- and middle-income countries (Althabe et al. 2008; Fiori
et al. 2021). A promising strategy may be to provide a
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preventive service in Togo that is modelled after CHC in the
Netherlands. Dutch children are among the happiest and
healthiest in the world, which is confirmed in the Health
Behaviour in School-aged Children survey and the UNICEF
report on well-being of children in rich countries, in which the
Netherlands scored highest (HBSC 2020; UNICEF Innocenti
2020). The early stages of children’s lives are not only import-
ant for their well-being at that moment, but are also crucial for
their further development, health and well-being throughout
life (Jacob et al. 2017). We assume that the preventive service
for Dutch CHC has contributed to the high score for well-being
in children mentioned in the UNICEF report.

The Dutch CHC is a high-quality system based on a unique
standardised preventive child health care program (Siderius
et al. 2016). The Dutch CHC is offered to all children from
birth until the age of 18years. Children are followed-up at
around 15 regularly scheduled visits during which children
are assessed by CHC-professionals, including doctors, nurses,
and supporting assistants. This service includes monitoring
overall health, growth and development using the Dutch
Development Instrument (DDI, in Dutch: Van Wiech-
enonderzoek) (Laurent de Angulo et al. 2005), speech, hear-
ing, sight and movement, nutrition, upbringing and the
home situation, and offers vaccinations for infectious dis-
eases. During these visits parents can ask questions or share
their concerns, e.g. about (breast) feeding, hygiene, care,
sleep patterns and crying, colic, toilet training, temper, child
behaviour and parenthood. The CHC-professional provides
(preventive) information, advice, guidance or instruction and
assesses whether additional support, help or care is needed,
and can refer to specialist care.

In order to improve child health in Togo, the charity founda-
tion Association Soutien Enfants Togo (Stichting Kinderhulp Togo
in Dutch) started a CHC centre in Kpalimé in 2010. Kpalimé is a
city in the Plateaux Region of Togo, 15km from the border with
Ghana. Kpalimé has a population of nearly 100,000, making it
the fourth-biggest city in Togo. The CHC centre in Kpalimé was
modelled after CHC in The Netherlands, but adapted to better
align with differences in lifestyle, socio-economic factors, (mal)
nutrition, hygiene, blood relationships, diseases and pathologies
between the Dutch and Togolese population.

To be able to monitor the health status of children who
visited the CHC centre in Kpalimé, health care data were col-
lected between October 2010 and July 2017 and included in
the Child HEalth Care in Kpalimé TOGO (CHECK2GO) study.

The aim of the program of the CHC centre was to improve
child health in Togo using the criteria of the World Health
Organisation (WHO) for preventive health policy: prevention,
early identification of diseases, and early treatment and care
of diseases to prevent disability (Présentation générale 2023).
The objective of this study was to describe a selection of
health care data of children who visited the CHC centre.

Materials and methods
Child health care centre in Kpalimé

The CHC centre in Kpalimé was founded by one of the
authors, a CHC medical doctor and chief medical officer of

Association Soutien Enfants Togo. To model the CHC centre
in Kpalimé after the Dutch CHC, the standardised preventive
child health care program in the Netherlands was used as
the basis.

Patient and public involvement

The project and program of the CHC centre are unique in
Togo, because there is no systematic research on children’s
health in this country. To ensure that the CHC centre in
Kpalimé was properly aligned with the care that children
need in Togo, one of the authors visited a number of medical
hospitals and facilities in different parts of Togo. We received
input on cultural differences, health issues in Togo, and finan-
cial constraints, and conducted a pilot among children
attending primary school. The program of the CHC centre
was then adapted to better meet the needs of the Togolese
children (e.g. examination of intraocular pressure, determina-
tion of blood group and anaemia). The program of the CHC
centre was presented and approved before implementation
by the Director General of the Ministry of Health in Togo (Dr.
Dogbe at the time). After implementation, annual data were
presented to the government of Togo in a detailed report. In
addition, the Togo health authorities regularly visited and
checked the CHC centre. The Ministry of Health supported
this project, because it could serve as an example for future
health policy. In accordance with the Dutch approach, the
centre functions as primary health care. In case of medical
issues, the child is referred to secondary health care, usually
a hospital. This is in accordance with the Dutch situation and
the WHO criteria (Présentation générale 2023).

A medical centre, a laboratory for blood and stool testing,
and a small pharmacy were established in the CHC centre. A
physiotherapist and an audiology centre were available at a
different location, but this was under the sole responsibility
of the CHC. The staff of the CHC centre consisted of a doctor,
health care staff (“Techniciens Supérieurs de Santé”), assis-
tants, a physiotherapist, speech therapists (two of them were
trained abroad to measure hearing aids), health and labora-
tory technicians, an administrator, cleaner (to ensure good
hygiene), and guards. In addition to the activities that are
also carried out by the Dutch CHC, extra attention was paid
towards prevention; a check whether free vaccinations from
the Programme Elargi de Vaccinations of the government
have been carried out completely was part of the regular
investigations. In close cooperation with the Togolese health
authorities, it has been jointly determined that if a child was
not completely vaccinated, the CHC centre referred the child/
parent to a government vaccination location. The following
vaccinations were offered by the CHC centre: meningococcal
AWCY, typhoid fever vaccine and pneumococcal polysaccha-
ride vaccine (PPSV23) in children with severe sickle cell dis-
ease were offered every three years, as this is not part of the
government’s vaccination program. Also, information on
healthy living, good nutrition, hygiene and disease preven-
tion, and several educational prevention programmes at the
centre and the local primary and secondary schools were
provided. Furthermore, laboratory testing for blood (e.g.



sickle cell disease, blood type, malaria, anaemia) and stool
was performed. The pharmacy could ensure that children fol-
low the advice that follows from the screening and tests at
the CHC centre, and offered affordable methods of treatment,
and basic medicines. Hearing aids were provided at a lower
price, and glasses were provided at no charge after full
examination and approval by the CHC staff. The first exam-
ination in the hospital was paid for by the CHC centre. For
children in the poorest families, a financial contribution was
arranged for further follow-up treatment in hospitals.

Organisation of the health screening visits

During the health screening visits at the CHC centre in
Kpalimé, CHC-professionals assessed background, perinatal
(0-4years), and neonatal (0-2years) characteristics, complete-
ness of vaccinations, a child’s health, growth, i.e. weight,
length/height, and head circumference (0-1years), and child
development using the DDI that includes 75 age-specific
milestones (gross and fine motor skills, adaptive/personal/
social behaviour, communication) (0-4years). Moreover, a
physical examination (e.g. vision (=3years, with Landolt-C>
Syears), eye pressure (=10years), hearing (>=5years)), and lab-
oratory testing (=6months blood tests; a check for malaria
using a small finger prick <6 months) were assessed. Lifestyle
(to promote healthy choices), medical complaints (=10years)
and well-being (=10years) were discussed verbally with the
parents (<10years) or by means of a questionnaire completed
by the child (=10years). To support parents daily care, parent-
ing, and child behaviour were discussed. Hearing for babies
was tested using the Ewing test, instead of neonatal hearing
screening, due to financial constraints and technical prob-
lems (e.g. electricity failure) (Ewing and Ewing 1944).

Accessibility

Schools and parents in Kpalimé and surroundings were
approached to provide children’s parents with information
about Kpalimé’s CHC centre and its services. In total, 77 pri-
mary and secondary schools with approximately 25,000
children were included between October 2010 and July
2017. The target group consisted of children aged 1 month
to 18years and young adults aged 18 and over who were
still in secondary school. Children and their parents could
attend the CHC centre and all follow-ups on a voluntary
basis after paying a small fee of 500-2500 FCFA (~1-4 EUR).
The amount depended on the age of the child, because of
the age-dependent activities that were provided. Young
adults attending secondary school could also attend the
CHC centre in Kpalimé without explicit consent of the par-
ents. This advanced age is due to the fact that some chil-
dren are sent to school at a later age or because, due to
various circumstances, they do not receive timely educa-
tion in accordance with national guidelines. In case of addi-
tional treatment at the centre, 80% of the medication was
reimbursed by the foundation, if necessary, for parents
with limited budget. If parents visited the CHC centre with
two children, the treatment of the second child at the
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centre was free. When referred to a hospital or a private
clinic (ophthalmologist, Ear, Nose and Throat specialist,
paediatrician, surgeon, stomatology, etc.), the costs of the
first consultation were paid by the foundation in order to
encourage the parents that children should undergo fur-
ther treatment. For treatment in hospital or private clinic,
80% was reimbursed by the foundation (special fund) for
parents with limited budget. Vaccinations, aside from those
provided by the Togolese government, were offered at the
CHC centre for a small fee.

Long-term follow-up

In addition to direct care, the CHC centre also offered
long-term follow-up of any medical complaints. For example,
for children with high eye pressure (more prevalent in Togo),
80% of the costs were reimbursed on a long-term basis. In
case of ear problems, the examinations were repeated. For
children with permanent hearing loss, the CHC centre sup-
plied hearing aids and speech therapy.

All children who visited the CHC centre in Kpalimé
between October 2010 until July 2017 were included in the
CHECK2GO prospective study. Health care data from each
visit were recorded in paper health records and digitised
between May and December 2017 by three local
data-assistants using the EpiData software (Lauritsen 1999).

Table 1. Background, perinatal and neonatal characteristics of the children and
their parents/caretaker.

Domain Parameter n (%)*
Background ~ Number of children 8809
Sex Male 4100 (48.3)
Female 4384 (51.7)
Unknown 325
Age mother or caretaker** <25years 426 (7.6)
25-29years 996 (17.8)
30-34years 1244 (22.2)
35-39years 1272 (22.7)
>40years 1656 (29.6)
Unknown 3215
Age father or caretaker# <25years 62 (1.2)
25-29years 334 (6.7)
30-34years 698 (14)
35-39years 998 (20)
>40years 2902 (58.1)
Unknown 3815
Number of children mother or >3 3940 (62.3)
caretaker#
<3 2389 (37.7)
Unknown 2480
Distance to CHC-location <5km 5443 (87.4)
5-25km 517 (8.3)
> 25km 268 (4.3)
Unknown 2581
Perinatal***  Preterm (<37 weeks) Yes 92 (2.7)
No 3359 (97.3)
Unknown 5358
Low birth weight (<2500 gram) Yes 140 (12.0)
No 1030 (88.0)
Unknown 7639
Neonatal****  Breastfeeding Yes 1200 (45.8)
No 1420 (54.2)
Unknown 6189

“Unknown was excluded for the calculation of the proportions.
“At first visit.
"“Obtained between 0 and 4years of age.

xxxx

“At time of visit in the baby’s first year of life.
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These data were subsequently checked and rechecked and
analysed using R version 4.0.3 (R Core Team. R Core Team
2020).

Outcomes

In this study, we present a selection of data from each domain
available in the CHECK2GO study. These domains were com-
pleted vaccinations, growth and development, lifestyle,

physical examination, and laboratory testing. More specifically,
the primary outcomes were the proportion of children with
incomplete vaccinations, growth delay, developmental delay,
unhealthy lifestyle, insufficient vision, high eye pressure, hear-
ing loss, and sickle cell disease. Secondary outcomes were
perinatal and neonatal characteristics of the children and how
often they visited the centre. A codebook was developed to
document all variables, and their definitions, and make the
data interoperable (See Supplementary file 1).

Table 2. Results* of the children and their parents/caretaker stratified by age of the child.

0-4 years of ~ 5-13 years of ~ 14-24 years of  Overall## n
Domain Parameter age# n (%)** age# n (%)** aget#t n (%)** (%)**
Number of 1672 6518 782 8809
children
Vaccination Vaccination complete Yes 537 (52.5) 761 (11.8) 36 (4.6) 1290 (15.9)
No 486 (47.5) 5675 (88.2) 745 (95.4) 6818 (84.1)
Unknown 649 82 1 701
Growth HAZ < =2 147 (11.7) 442 (9.8) 37 (7.7) 615 (10.1)
> -2 1111 (88.3) 4048 (90.2) 445 (92.3) 5501 (89.9)
Unknown 414 2028 300 2693
WAZ < -4 28 (2.2) 58 (1.3) 1(0.2) 87 (1.4)
>-4 1230 (97.8) 4429 (98.7) 479 (99.8) 6025 (98.6)
Unknown 414 2031 302 2697
HCZ < =2 58 (12.1) 58 (12.1)
> -2 420 (87.9) 420 (87.9)
Unknown 1373 6518 782 8331
Development D-score < =-2SD 145 (9.5) 145 (9,5)
> -2 SD 1368 (90.5) 1368 (90.5)
Unknown 159 6518 782 7459
Lifestyle Washes hands with soap Yes 312 (42.1) 1813 (49.3) 426 (94.9) 2498 (52.3)
after toilet
No 429 (57.9) 1861 (50.7) 23 (5.1) 2282 (47.7)
Unknown 931 2844 333 4029
Washes hands with soap Yes 457 (60) 2210 (58.9) 449 (95.5) 3062 (62.5)
before eating
No 305 (40) 1541 (41.1) 21 (4.5) 1835 (37.5)
Unknown 910 2767 312 3912
Regularly eat fruit Yes 113 (14.6) 459 (11.3) 87 (12.8) 635 (11.7)
No 659 (85.4) 3319 (81.4) 502 (74) 4413 (81.3)
Unknown 900 2441 104 3382
Use clean drinking water Yes 538 (68.4) 1724 (57.6) 2237 (59.7)
No 249 (31.6) 1267 (42.4) 1507 (40.3)
Unknown 885 3527 782 5065
Night Sleep <8h/day 11 (1.2) 296 (7.9) 382 (64.5) 672 (13.2)
8-<10h/day 231 (26.1) 1741 (46.7) 197 (33.3) 2121 (41.5)
10-<12h/day 516 (58.3) 1592 (42.7) 12 (2) 2092 (40.9)
> 12h/day 127 (14.4) 99 (2.7) 1(0.2) 225 (4.4)
Unknown 787 2790 190 3699
Physical Visual acuity screening Normal 5298 (84.4) 780 (99.7) 5972 (86.1)
(Landolt C test)
Dubious 511 (7.8) 0 (0) 501 (5.7)
Insufficient (referral) 450 (6.9) 2 (0.3) 446 (5.1)
Unknown 1672 259 0 1890
Eye pressure 0-15mm Hg left or right 201 (92.6) 133 (91.1) 323 (92.3)
16-30mm Hg left or right 16 (7.4) 9 (6.2) 24 (6.6)
>30mg Hg left or right 0 (0) 0 (0) 0 (0)
Unknown (one or both eyes) or not 1672 6301 640 8463
applicable
Hearing screening >35dB, both ears 44 (1.2) 10 (1.4) 54 (1.2)
(Fletcher index)
>35dB, one ear 185 (4.9) 23 (3.3) 205 (4.7)
<35dB, both ears 3565 (93.5) 656 (95.1) 4118 (93.7)
Unknown (one or both eyes) 1672 2724 93 4433
Laboratory Blood count measured Yes 802 (48.0) 3577 (54.9) 659 (84.3) 4942 (56.1)
No or unknown 870 (52.0) 2941 (45.1) 123 (15.7) 3867 (43.9)
Blood film measured Yes 1246 (74.5) 2985 (45.8) 299 (38.2) 4451 (50.5)
No or unknown 426 (25.5) 3533 (54.2) 483 (61.8) 4358 (49.5)

“This is a selection of data from each domain. A codebook was developed to document all variables, and its definitions, and to make the data interoperable (See

Supplementary file 1).

“Unknown was excluded for the calculation of the proportions. Unknown values apply to activities that are not offered at that visit given the age of the child,

or the activity has been performed but not recorded.

*When a child has multiple visits during this age period, the first measurement is taken.
*The overall number of children is lower, because a child can have a visit during several age periods.
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Statistical analyses

Descriptive statistics were performed on background, perina-
tal and neonatal characteristics, and this was further stratified
by age group (0-4, 5-13, 14-24years) for each domain (com-
pleted vaccinations, growth and development, lifestyle, phys-
ical examination, and laboratory testing). The reason for
choosing these age groups is that this corresponds to the
regular visits and activities of the Dutch child health
care system.

A developmental score (D-score) was calculated for each
child at each visit from an algorithm that summarises the
developmental milestones of the DDI into a single aggre-
gated score measuring global development. It is a validated,
unified indicator for early life development (Weber et al.
2019). Age-conditional references of the D-score (Weber
et al. 2019) were used to calculate the D-score-for-age
z-scores (DAZ). A developmental delay was defined as DAZ
<-2 SD. Length or height-for-age z-scores (HAZ), weight-for-
age z-scores (WAZ) and head circumference-for-age z-scores
(HCZ) were calculated using WHO standards or references
(WHO Multicentre Growth Reference Study Group 2006; de
Onis et al. 2007; WHO Multicentre Growth Reference Study
Group. 2007). Stunted was defined as HAZ < -2 SD, under-
weight as WAZ < —4 SD, and a low head circumference as
HCZ < -2 SD.
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Results

Table 1 presents descriptive statistics on the background,
neonatal (first months of life) and perinatal (at birth) charac-
teristics of the children and their parents/caretaker. In total,
8,809 children visited this CHC centre at least once between
October 2010 and July 2017. From these children, 4,444
(49.5%) made a one-time visit, and 4,365 (50.5%) visited the
centre several times. The majority (87%) of the children who
visited the CHC centre lived within a radius of 1 kilometre.

Table 2 presents the descriptive statistics of the children in
the CHECK2GO study by first visit within each age group in
the following domains: completed vaccinations, growth and
development, lifestyle, physical examination, and laboratory
testing.

Table 2 shows that the number of children with unknown
values differ per domain and parameter. These unknown val-
ues apply to activities that are not offered at that visit given
the age of the child, or the activity has been performed but
not recorded. When considering these unknown values,
development, growth, and blood film were most often exam-
ined in the youngest age group (0-4years). In the older age
groups, the data show that most attention was paid to the
visual acuity screening (5-13years) and hearing screening
(5-24years). When excluding unknown values, we found that

Figure 1. Distribution of height by age (in years) in males and females in the CHECK2GO study (n=6,116).
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almost half (47.5%) of children aged 0-4years did not receive
all eligible free vaccinations that were offered by the
Programme Elargi de Vaccinations. This was higher in the
other age groups (>88%).

Figures 1, 2 and 3 show the distribution of respectively
height, weight and head circumference by age in males and
females. The reference lines of -2, —1, 0, 1 and 2 standard
deviations (SD) are shown. The proportion of children who
were stunted, underweight, had a low head circumference or
had a developmental delay were 10.1%, 1.4%, 12.1% and
9.5%, respectively, at their first visit (see Table 2).

Furthermore, at their first visit, approximately 40 to 50%
of children mentioned that they did not wash their hands
with soap after toilet or before eating or did not use clean
drinking water. Also, 27% of children aged 0-4years slept
less than 10h, and 8% of children aged 5-13years slept less
than 8h in the night. Furthermore, 5.1% had an insufficient
result on the first vision screening (Landolt C), 5.9% had
hearing loss (Fletcher Index), and 6.6% had eye pressure >
15mm Hg. Blood count was measured in 56.1% of children,
and this was 50.5% for blood film. Figure 4 shows the prob-
ability distribution of blood type; most children had blood
type O+, B+or A+. Sickle cell disease was detected in 313
new cases out of 5,869 (5.3%) children (161 (2.7%) with
type haemoglobin SS, 141 (2.4%) with type SC, and 11
(0.2%) with type SF).

Discussion

Professionals at the CHC centre in Kpalimé detected a large
group of children who were in need of prevention and early
treatment of diseases. Nearly half of the children did not
receive complete vaccinations that were offered by the gov-
ernment, which is in agreement with the results of a vacci-
nation study among children in the health region Plateaux
in Togo (Ekouevi et al. 2018). This gave the opportunity to
discuss the importance of vaccinations at the CHC centre
and to refer the child/parent to a vaccination location. The
data also shows that a large group of children had a devel-
opmental delay, stunting, and/or severe underweight. It is
known that malnourished children, particularly those suffer-
ing from severe acute malnutrition, are at a higher mortality
risk from common childhood illnesses (UN 2023). Furthermore,
almost half of the children reported that they didn't wash
their hands with soap after toilet or before eating. Some
children may not have learnt when and how they should
wash their hands to stay healthy, or there were not the right
facilities.

Moreover, 40% of the children reported that they did not
use clean drinking water. Most children may not have had
access to clean drinking water. Literature reported that Togo
has a low coverage in access to basic services of drinking
water (62%) and sanitation (12%) (Swe et al. 2021). Another

Figure 2. Distribution of weight by age (in years) in males and females in the CHECK2GO study (n=6,112).
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Figure 3. Distribution of head circumference by age (in years) in males and females in the CHECK2GO study (n=478).

concern is the potential lack of sleep in 8-27% of the young-
est age groups, which may weaken their immunity, increas-
ing organism susceptibility to infection (Ibarra-Coronado
et al. 2015). Discussing the child’s sleep behaviour with the
parents may help the parents to resolve sleep-related issues.
Further improvements can also be established in the areas of
vision and hearing. Vision and hearing are not systematically
monitored in Africa and there is no prevention policy. As a
result, children with loss in vision or hearing may experience
difficulties in finding a good education and work. Moreover,
sickle cell disease was detected in one in 20 children who
visited the CHC centre. It is, therefore, recommended to per-
form systematic screening at an early age (from 6 months of
age) to detect sickle cell disease so that any treatment can
be started early, and additional vaccinations can be provided.

Strengths and limitations

Strengths are that the data collected by the CHC centre con-
tain information on a wide range of parameters in several
domains (completed vaccinations, growth and development,
lifestyle, physical examination, and laboratory testing), which
may provide a valuable insight into CHC needs in Togo and
other countries within Sub-Saharan Africa. A small fee was
asked to visit the CHC centre and financial support was

provided for parents with limited budget or with a child’s
referral to a hospital or private clinic. The criteria to identify
the poorest for additional financial support for hospital visits
were (1) the occupation of the parents (often the poorest
parents have no occupation), (2) polygamy (as a proxy of
poverty) and (3) the number of children. The fee for the ser-
vice was set on the advice of the municipal authorities in
Kpalimé. They advised not to offer free examinations and
treatment to ensure that people regard the CHC as a serious
service. This relates to the dignity of the parents who felt
that they were contributing in this way. Even the poorest
parents appeared to be able to pay the fee. Subsequent
inquiries in the impoverished neighbourhoods revealed that
the project was particularly well-received there, despite the
small fee. A limitation is that it primarily includes routinely
collected health care data, with only observational data and
no control group. Another limitation is that the data were
not examined longitudinally, which may give a better insight
into the effect of the strategy. Further research is therefore
recommended. Data for this research are available from the
authors for further research. Also, it is unclear if all parents,
adolescents or young adults (attending secondary school)
fully understood the concept of prevention, however, we
assume that especially those who visited the CHC centre sev-
eral times (~50%) understood this concept.
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Figure 4. Probability distribution of blood type in the CHECK2GO study (n=5,549).

Lessons for other settings

Our programs, teaching materials, protocols, epidemiological
data and other statistics are documented so that they are
useful and accessible to others who want to conduct data
research or establish preventive child health care in
Sub-Saharan Africa. Interested parties (including researchers,
government, healthcare professionals) can contact one of the
authors, so that the knowledge that has been built up within
this project can be shared and used to improve the health of
children in Sub-Saharan Africa. In addition, the program can
serve as an example for raising awareness of health prob-
lems, intensifying public scrutiny, improving access to and
availability of services and making structural changes.

Conclusions

The CHC centre in Kpalimé is likely to make an important
contribution to prevention and early treatment of infectious
diseases. Data of the study show that the health of the chil-
dren in Sub-Saharan Africa may be substantially improved if
the children are periodically screened. Substantially intensify-
ing the government’s prevention policy for children 0-4years
and extending policy to children aged 5-18years may achieve
major health gains in Sub-Saharan African countries.
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