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In Cameroon in 2017, malaria accounted for 53% of hospitalizations, 61% of deaths among under-five
children. The National Program adopted since 2015 the integrated Community Directed Interventions
(CDI) for the control of malaria. This study determined the impact of the home-based management of
childhood malaria morbidity and mortality in the Penka-Michel and Santchou Health Districts of the
West Region in Cameroon. A retrospective hospital record-based study was carried out to assess
childhood malaria morbidity and mortality in Penka-Michel where CDI is implemented and in Santchou
Health District where CDI is not implemented. Childhood malaria morbidity and mortality were
determined from July 2014 to June 2019. The analysis of variance was used to compare the morbidity
and mortality before and after CDI. P values of less than 0.05 was considered statistical significant. A
total of 32,976 consultations files of children under-five were reviewed. The number of malaria cases
increased significantly from 2733 (33.7%) before CDI to 5202 (38.4%) after CDI in the Penka Michel
Health District but decreased from 2003 (41.9%) before CDI to 1723 (40.7%) after CDI in the Santchou
Health District. The number of deaths caused by malaria increased from pre to post CDI in the Santchou
Health District from 1(10%) before CDI to 3(30%) after CDI but decreased in the Penka Michel Health
District from 5 (22.7%) before CDI to 3 (13.6%) after CDI. The implementation of the integrated CDI of
malaria in the Penka Michel Health District has benefited the population by enhancing early detection of
childhood malaria cases through CHWs in the community; thus significantly increasing morbidity and
decreasing mortality.
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INTRODUCTION
Malaria is one of the leading causes of childhood
morbidity and mortality in Africa (Korenromp et al., 2017;

Amek et al., 2018). About 700,000 to 2.7 million people
die of malaria each year, of which more than 75% are
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children (Breman, 2001; Kumar et al., 2007; Ayanlade et
al., 2020). In 2017, Cameroon was among the 10 African
countries most affected with malaria recording an
increase of 131,000 additional cases of malaria compared
to the previous year (WHO, 2018). Despite considerable
progress in malaria control over the past decade, it
remains a major public health problem in Cameroon
(Massoda et al., 2018; Ntonifor and Veyufambom, 2016).
Malaria was responsible for 53% of hospitalizations in
health facilities in children under five in 2017. It was
responsible for 13% of deaths from all causes, 61% of
these deaths were children under five (MINSANTE Roll
Back Malaria, 2018). To increase access to healthcare,
the National Program adopted since 2015 the Integrated
Community Directed Interventions Strategy, which follows
on from home management of malaria (Nkondjio et al.,
2019; Sumbele et al., 2020; Nlinwe and Ateh, 2020).
Multi-skilled Community Health Workers (CHWs) were
trained to take charge in the community of the main killer
diseases of children, including malaria, and to strengthen
the promotion and prevention of the disease through
educational talks and home visits (Roll Back Malaria,
2018).
This program has been implemented through the new
financial mechanism of the Global Fund for HIV,
Tuberculosis, and Malaria (MINSANTE, 2016). However,
the Integrated Community Directed Interventions (CDI)
strategy has been implemented only in 85 Health Districts
in the 10 Regions of Cameroon with 730 health areas
and 4892 community health workers involved (Rashidi,
2017). In the context of the operationalization of this
program, priority was given to regions and districts with
the lowest health indicators for the three diseases, and
with limited access to health facilities (Rashidi, 2017). In
the West Region, the strategy was implemented in 5
Health Districts (Bangourain, Foumbot, Kouoptamo,
Malantouen, Penka-Michel) with 223 CHWs trained in 55
health areas (Rashidi, 2017).
After one year, 245,796 suspected malaria cases had
undergone RDTs, 175,384 confirmed uncomplicated
malaria cases received treatment according to the
national policy in the community, and 49,255 cases of
severe malaria were referred to health facilities in 2017
(Rashidi, 2017). Since the establishment of this program
in Cameroon, apart from a mission about the state of
progress of the implementation process of the integrated
CDI strategy carried out three months after the setting up
of the program to assess the reality on the ground, no
evaluation study has been conducted to date (Rashidi,
2017). It is necessary, after two years of implementation
of integrated CDI, to evaluate the impact of the mortality
and morbidity related to malaria. Thus, a hospital recordbased comparative study of a here/elsewhere type was
carried out in two Health Districts to compare childhood
malaria mortality and morbidity in a Health District
implementing the integrated CDI and a Health District not
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implementing it. The study aims to determine the impact
of the home-based management of childhood malaria
morbidity and mortality in Penka-Michel and Santchou
Health Districts.
MATERIALS AND METHODS
Study area
This study was conducted in the Penka-Michel and Santchou
Health Districts of the West Region of Cameroon. The PenkaMichel Health District is one of five Health Districts in the West
Region where the integrated CDI is being implemented (Rashidi,
2017). It has 13 health areas with 37 health facilities. Its population
is 98,229 inhabitants with a density of 383.7inhabitants/Km2 (PenkaMichel Health District Service, 2017). The Santchou Health District
is one of the districts in the West Region where the integrated CDI
is not implemented and malaria proportional morbidity is high
(44.7%) (Regional Technical Group for Malaria Control, 2018).
Santchou Health District has five health areas with 14 health
facilities. Its population is 30,376 inhabitants spread over an area of
307 Km2 (Santchou Health District Service, 2017).
Study design
A retrospective hospital record-based study was carried out in
Penka-Michel and Santchou Health Districts. Records of health
facilities were used to collect the data on childhood malaria
morbidity and mortality to evaluate the impact of the malaria
management component of the integrated CDI. Thus, malaria
morbidity and mortality in children under five were reviewed in the
two health districts two and half years before the beginning and two
and half years after the beginning of the integrated CDI in the West
Region.

Target population
The target population included all under-five children enrolled in all
health facilities in the districts of Penka-Michel and Santchou from
July 2014 to June 2019.

Inclusion/exclusion criteria
The study included all health facilities in the Penka-Michel and
Santchou Health Districts that were opened and operating before
June 2014. Children under five with incomplete information in the
register were excluded.

Sampling methods
The study adopted a sampling approach, using a probability
sampling method to identify the health districts in which we were
working. The integrated CDI strategy is being implemented only in 5
Health Districts in the West Region of Cameroon (Bangourain,
Foumbot, Penka-Michel Health, Kouoptamo, Malantouen). PenkaMichel Health District has been randomly selected among these five
Health Districts. Among the 15 Health Districts where the integrated
CDI is not implemented in the West Region, according to the
malaria morbidity report 2018, 4 Health Districts showed high
morbidity of malaria (Santchou, Kekem, Galim, Massagam). We
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Table 1. Under-five children reviewed in Santchou and Penka-Michel Health Districts from 2014-2019.

Characteristics
Number of Health Area visited
Number of health facilities visited
Total number of consultations of children under-five reviewed
Proportion of consultations attributed to malaria
Total number of childhood malaria death recorded
Mortality rate per 1000

Santchou HD
N0 (%)
5(27.8)
10(27.8)
10378(31.5)
3726(31.9)
10(31.3)
0.30

Penka-Michel HD
N0 (%)
13(72.2)
26(72.2)
22598(68.5)
7935(68.1)
22(68.7)
0.67

Total
N0 (%)
18(100.0)
36(100.0)
32976(100.0)
11661(100.0)
32(100.0)
0.97

therefore randomly selected the Santchou Health District among
the 4.

integrated CDI. P values of less than 0.05 was considered
statistical significant.

Data collection procedure

Ethical considerations

The data collection form was developed for data extraction and was
pre-tested for three health facilities in the Mifi Health District in the
West Region of Cameroon. We trained 10 data collectors with a
manual using the adult learning method. Trained data collection
teams of two persons visited each health facility and collected data
for the relevant indicators covering the study period. The review of
hospital records was carried out from registers of health facilities in
the Penka-Michel and Santchou Health Districts to assess
childhood malaria morbidity and mortality. The main sources of data
were: (i) outpatient records for the number of children seen in
consultation; (ii) inpatient child records for the number of malaria
deaths; and (iii) laboratory records for the number of confirmed
malaria cases. Administrative authorization was obtained from the
Regional Delegate of Public Health and from the District Medical
Officers in Penka-Michel and Santchou to access the health facility
database. With the assistance of the head of the health facility,
trained data collectors identified consultation, hospitalization, and
laboratory registers. They went through the records manually and
systematically to extract the number of children under five coming
for a consultation, number of confirmed malaria cases of children
under five, number of all-cause deaths among children under five,
and number of deaths due to malaria in children under five from
July 2014 to June 2019.

The study was approved by the Institutional Review Board of the
Faculty of Health Sciences of the University of Buea (IRB-FHS No:
1023-09). Administrative authorization was obtained from the
Regional Delegate of Public Health of the West Region of
Cameroon and from the Health Districts Medical Officers of the
Penka-Michel and Santchou to access the health facilities
database.

Data management
All data were checked for accuracy, completeness, and consistency
at the end of each day by one of the authors. Hard copies of the
data capture sheets were stored in a waterproof box file and
electronic databases were kept in password-protected computers.
An external hard drive was used to back up the data. Double data
entry was done using Epi-data version 3.1.

Data analysis
All analysis was done using STATA version 13.0 (STATA, College
Station, Texas, USA). All continuous variables were summarized
using means and standard deviations or medians and inter-quartile
ranges, while categorical variables were summarized using
proportions or percentages. The analysis of variance test was used
to compare the mean morbidity and mortality before and after the

RESULTS
Under-five children reviewed in Santchou and PenkaMichel Health Districts
Table 1 shows the proportion of health facilities visited
and consultation records reviewed for the chart review.
Of the 36 health facilities visited, 26 (72.2%) were from
Penka-Michel Health District. A total of 32,976
consultations of under-five children either in health
facilities or by community health workers (CHWs) were
reviewed, of which 10,378 (31.5%) of the consultation
reviewed were from the Santchou Health District. Of the
32,976 consultations reviewed, 11,661 (35.4%) were
attributed to malaria. Of the 32 under-five children deaths
reviewed in the two Health Districts, 22(68.7%) was from
Penka-Michel Health District. The mortality rate of underfive children in the two health districts was 0.97 per 1000
consultations, of which 0.67 was from Santchou Health
District.

Trend of malaria cases in under-five children before
and after the CDI period in the Penka and Santchou
Health Districts
The number of malaria cases in under-five children
increased steadily from 547 (32.1%) in 2014 to 1354
(48.2%) in 2019 in the Penka Michel Health District but
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Figure 1. Trend of malaria cases in under-five children before and after the CDI period in the Penka and Santchou
Health Districts from 2014-2019.

increased only slightly from 299 (33.9%) in 2014 to 390
(35.7%) in 2019 in the Santchou Health District (Figure
1). The number of malaria cases was relatively higher in
the Penka Michel Health District compared to the
Santchou Health District across the years.

seasonal variation in the Penka Michel Health District.
Morbidity was significantly higher in May (45.2%), June
(44.1%), July (45.3), and August (42.8%) compared to
the other months in the Penka Michel Health District
(Figure 3).

Trend of malaria death in under-five children before
and after the CDI period in the Penka and Santchou
Health Districts

Seasonal variation in the mean mortality due to
malaria in under-five children before and after the
Integrated CDI in the Santchou and Penka Michel
Health Districts

The number of deaths due to malaria was relatively
higher in the Penka Michel Health District compared to
the Santchou Health District. The number of deaths due
to malaria increased steadily from 1 (0.33%) to 3 (0.77%)
in the Santchou Health District while that of Penka Michel
reached up to 5 (0.96%) in 2017 but decreased to 3
(0.22%) in 2019 (Figure 2).

Seasonal variation in the morbidity due to malaria in
under-five children before and after the integrated
CDI in the Santchou and Penka Michel Health
Districts
The mean morbidity was generally higher in the Santchou
Health District compared to the Penka Michel Health
District across the months (January to December). The
mean morbidity in Santchou Health District did not show
any significant (F=1.532, p=0.142) seasonal variation.
Morbidity showed a significant (F=4.235, p=0.001)

The mortality in Santchou Health District did not show
any significant (F=0.954, p=0.442) seasonal variation
though there was a peak in February (6.9 deaths per
1000 consultation). Mortality did not show any significant
(F=1.145, p=0.312) seasonal variation in the Penka
Michel Health District. The mortality peaked in August
(4.8 deaths per 1000 consultation) in the Penka Michel
Health District (Figure 4).

Malaria cases in under-five children before and after
CDI in the Penka Michel and Santchou Health
Districts
The number of malaria cases in under-five children
increased significantly from 2733 (33.7%) before CDI to
5202 (38.4%) after CDI in the Penka Michel Health
District but decreased from 2003 (41.9%) before CDI to
1723 (40.7%) after CDI in the Santchou Health District
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Figure 2. Trend of malaria death in under-five children before and after the CDI period in the
Penka and Santchou Health Districts from 2014-2019.
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Figure 3. Seasonal variation in the mean morbidity due to malaria in under-five children before and after
the Integrated CDI in the Santchou and Penka Michel Health Districts from 2014-2019.

(Figure 5).

Deaths due to malaria in under-five children before
and after CDI in the Penka Michel and Santchou
Health Districts
The number of deaths in under-five children caused by
malaria increased from 3 (0.1 per 1000) before CDI to 7
(0.3 per 1000) after CDI in the Santchou Health District
but remained constant 11 (1.8 per 1000) before and after
CDI in the Penka Michel Health District (Figure 6).

DISCUSSION
This study has investigated the impact of the integrated
CDI of childhood malaria morbidity and mortality in Penka
Michel and Santchou Health Districts of the West Region
of Cameroon. This is such that even though these two
health districts sites have different transmission intensities
due to their different altitude and topography, it is
expected that the impact of the integrated CDI on malaria
morbidity and mortality will drop. However, the result of
this study shows that the different sites have responded
to the Integrated CDI differently.
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Malaria cases in under-five children before and after
the CDI period in the Penka-Michel and Santchou
Health Districts
The number of malaria cases in under-five children
increased significantly from 33.7% before CDI to 38.4%
after CDI in the Penka-Michel Health District. This result
concurs with that of Fonyuy et al. (2019), who established
that the implementation of CDI leads to higher morbidity
of childhood malaria. This result is different from that of
Ndong et al. (2014) where it was observed that, a
declining trend in morbidity was due to changes in
malaria treatment. This difference is probably because,
under the Integrated CDI of malaria program, there is an

increasing trend in malaria morbidity due to an increase
in the number of RDTs carried out by the CHWs in the
community to determine the positives cases in Penka
Michel Health District.

Malaria death in under-five children before and after
the CDI period in the Penka and Santchou Health
Districts
The number of deaths in under-five children due to
malaria increased steadily in the Santchou Health District
while that in the Penka Michel Health District decrease
after 2017. This is probably since the Integrated CDI had

J. Public Health Epidemiol.

NUMBER OF DEATHS RELATED
TO MALARIA

36

12

11

11

10
8

7

6

2014-2016

4

3

2017-2019

2
0

PENKA MICHEL
SANTCHOU
HEALTH DISTRICT
Figure 6. Deaths due to malaria in under-five children before and after CDI in the Penka Michel and Santchou
Health Districts from 2014-2019.

been earlier implemented in the Penka Michel Health
District and contributed to reducing the mortality rate.
This result concurs with that of Eckert et al. (2017) where
malaria control interventions substantially contributed to
the observed decline in under-five mortality in Rwanda.
The mortality rate was low in this study and could be
explained by the fact that the surveys were only
conducted in health facilities, as some of the children will
probably have died at home or upon arrival at the
hospital.
Seasonal variation in the morbidity due to malaria in
under-five children before and after the Integrated
CDI in the Santchou and Penka Michel Health
Districts
Morbidity was significantly higher in May, June, July, and
August compared to the other months in the Penka
Michel Health District. This result concurs with that of
(Chiabi et al. 2020; Atangana et al. 2009; Nkuo-Akenji et
al. 2006) where the highest transmission rate in
Cameroon was during the rainy season.
Seasonal variation in the mean mortality due to
malaria in under-five children before and after the
Integrated CDI in the Santchou and Penka Michel
Health Districts

located in a marshy area, with many stable water points
that can favor the proliferation of mosquitoes. This may
explain the peak in childhood mortality in February.
Mortality peaked in August in Penka-Michel Health
District. This is probably because the highest malaria
transmission rates are usually recorded during the rainy
season.
Conclusion
Malaria remains the major cause of consultation for
children under-five. The implementation of the integrated
CDI of malaria in the Penka Michel Health District of the
West Region of Cameroon has benefited the population
by enhancing early detection of childhood malaria cases
through CHWs in the community; thus significantly
increasing morbidity and decreasing mortality.

Limitation
A limitation for the current study could be the collection of
routine data recorded by the health facilities. Children
who died outside of the facilities could not have been
captured. However, a general picture of the deaths due to
malaria among the under-five children was captured.
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