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Abstract: To tackle the impact of malaria in countries where it is prevalent, it is crucial for important
parties to participate in control initiatives. However, in Coéte d’lvoire, the National Malaria Control
Programme (NMCP) has excluded the private sector nursery activities, which play an important role
in malaria surveillance. Therefore, a study was conducted in Abidjan to assess the knowledge and
practices of private nurseries in regard to the National Malaria Treatment Policy. A cross-sectional
survey was carried out from January to June 2012. The survey targeted all private nursery health
professionals who treated patients with suspected malaria cases in the Abidjan District of Cote d’lvoire.
A questionnaire was administered to the practitioners to evaluate their knowledge and practices
regarding malaria and the National Malaria Treatment Policy. We interviewed 161 practitioners who
worked at 200 private nurseries that were visited. Among them, 96 (55.1%) were nurses and 46
(28.6%) were orderlies. The remaining practitioners were made up of physicians (9.3%) and midwives
(2.5%) who were hired. The study found a significant relationship between the professional status
of the practitioners and their knowledge of new NMCP guidelines or activities. The majority of the
practitioners (89/161; 55.3%) provided antimalarial treatment using artemisinin-based combination
therapies (ACTs) in the event of a negative rapid diagnostic test (RDT) result. This practice was
observed across all professional status categories, with orderlies (58.7%), nurses (58.4%), and
midwives (50%) being more inclined to offer this treatment. It is necessary to implement targeted
interventions to enhance health workers’ practice.
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1. Introduction

Malaria is a significant public health concern that affects tropical regions of America, Africa, the Eastern
Mediterranean, Southeast Asia, and the Western Pacific. In 2022, there were approximately 249
million reported cases and 608,000 deaths [1]. Globally, twenty-nine countries, including Cbte d’lvoire,
were the home of 96% of malaria cases and deaths. In 2022 and 2021, the malaria incidence rate in
Céte d’lvoire was 1534 per 1000 and 1271 per 1000 in the general population and 1534 per 1000 and
1068 per 1000 in children under five [1,2].

The global shift from presumptive fever treatment to the 2010 “test and treat” policy was a
significant milestone in the history of malaria case management [3,4]. This policy recommended
parasitological testing of all suspected malaria cases and targeted antimalarial treatment for only
confirmed cases. There is an urgent need for health workers to follow the guidelines for the proper
management of malaria cases since it is a determinant in ensuring the best outcomes [5].

Several studies conducted across Africa on outpatient malaria case management revealed that
health workers do not always comply with testing recommendations [6—-8], use non-recommended
antimalarials for confirmed cases [9], provide irrational antimalarial treatments for test-negative
patients [10], and miss opportunities to administer prompt antimalarial treatment at health facilities
[11,12].

The public and private sectors must be actively involved in applying new treatment guidelines
and recommendations practically. However, the participation of the private sector in the actions
and campaigns organized by the National Malaria Treatment Policy (NMTP) (known locally as the
Programme National de Lutte contre le Paludisme, PNLP) is almost nonexistent [13,14]. This lack of
involvement is particularly alarming given the indispensable role those private nurseries, commonly
known as “neighbourhood infirmaries”, play in the healthcare system of Cote d’lvoire. The proximity
of these facilities to the population makes them one of the primary sources of health care for many
households, especially the most vulnerable. Importantly, the thick drop method, rapid diagnostic test,
and treatment are free of charge in public health centres, which is not the case in the private sector.
However, in Céte d’lvoire, very few studies have reported on the possible impact of excluding private
infirmaries from the activities of the NMTP. Therefore, their knowledge and adherence to malaria
management guidelines are paramount.

2. Materials and Methods

2.1. Study Area

From January to June 2022, a survey was carried out that gathered information from different groups
of people at the same time in a private nursery in Abidjan, the economic capital of Céte d’lvoire (lvory
Coast). Abidjan is the country’s financial capital. It is located on the coast and experiences a humid,
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equatorial-type climate with two rainy seasons (April to July and October to November) and two dry
seasons (December to March and August to September). The range of temperature is between 25 °C
and 30 °C, while the relative humidity fluctuates between 80% and 90%. Anopheles gambiae and
Anopheles funestus are the most prevalent vectors for malaria transmission in this area. The majority
of malaria infections, comprising over 95%, are caused by Plasmodium falciparum [15].

Céte d’lvoire is divided into 33 health regional directions (HRDs). The District of Abidjan includes
two of the 33 HRDs. The Abidjan 1 HRD includes six health district directions (HDDs), one teaching
hospital, five general hospitals, and one hundred and seven first-contact health facilities. The Abidjan
2 HRD includes six health district directions (HDDs), three teaching hospitals, nine general hospitals,
and three hundred and eleven first-contact health facilities.

2.2. Study Procedures

The Abidjan 1 health regional direction includes six DSs, one teaching hospital, five general hospitals,
and one hundred and seven first-contact health facilities (ESPCs). The Abidjan 2 regional health
directorate has six DSs, three teaching hospitals, nine HGs, and three hundred and eleven ESPCs.

In 2022, the Department of Health Care Facilities and Professions (HCFP) provided a list of all
the private nurseries in the District of Abidjan. This list included 272 infirmaries grouped into four (4)
zones:

Zone 1: Adjamé—Cocody-Bingerville (55)

Zone 2: Abobo—Anyama (42)

Zone 3: Marcory, Koumassi, and Port-Bouét (73)
Zone 4: Yopougon—-Songon (102)

At the time of the present study, no previous studies have been carried out to show the proportion
of the contribution of nurseries to malaria management in Abidjan.

We implemented the study in all of these communes except Songon and Grand-Bassam. Despite
the HCFP’s authorizations for the survey, officials in both communes refused. We excluded the Plateau
commune because, according to HCFP data, it is not home to any infirmaries (Figure 1).

Armed with the survey authorization issued by the HCFP, we made an appointment with the
head of the health facility to obtain his agreement to carry out the survey. Our team used a particular
questionnaire for each practitioner.

At the beginning of the study, we enrolled private nurseries that met the recruitment standard.

Practitioners with a minimum of five years of experience in their role, with or without specialized
training, were included after obtaining free and informed consent. On-site, they interviewed only one
practitioner by private service whenever the selected candidate met the criteria.

The data collection material was a specific standardized questionnaire, pre-tested before the
beginning of the study. It was administered to different practitioners to collect data on their levels of
knowledge and other practices in managing malaria.

Practitioners were surveyed about their practices, knowledge of malaria, and adherence to the
National Malaria Treatment Guidelines (NMCP). The questionnaire included questions about their
sociodemographic characteristics (gender, level of education, and number of years of practice),
knowledge of malaria (epidemiology, clinical signs, biological tests, and treatment), and the
recommendations given by the NMCP.

All participants in this study were informed of the confidentiality of their answers during the
interview, their anonymity, and their right to withdraw at any time.
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Figure 1: Map of Abidjan District including study areas.

In 2018, the Cote d’lvoire NMTP recommended ASAQ, AL, or DHA PQ as the first-line treatment for
uncomplicated malaria in anyone except pregnant women. Oral quinine (QN) is recommended as a
second-line treatment if ASAQ, AL, and DHA PQ are ineffective or unavailable.

Intravenous Artesunate is recommended for severe malaria. Complete ACT therapy should be
given orally after the patient regains consciousness. If Artesunate is unavailable, quinine or artemether
should be administered [16].

Our study included healthcare providers practising in a private nursery located geographically in
our study area who provided consultations and prescriptions and agreed to participate in the survey.

2.3. Statistical Analysis

The software EPI Info 6.04 (CDC, Atlanta, GA, USA) was utilized to analyze the collected data.
Parameters such as proportions, mean, standard deviation, minimum, and maximum were used to
describe the study population. Percentages were determined by considering the total number of
respondents per question. Common themes were derived from responses to open-ended questions.
To investigate the statistical association between the two variables, either Pearson’s chi-square test
or Fisher’s exact test was utilized. Values of p < 0.05 are considered statistically significant. For
theoretical group sizes less than or equal to 5, Fisher’s exact test was used.
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2.4. Ethical Considerations

The survey was based solely on questioning, which posed no danger to the interviewees. On the
contrary, it enabled a fruitful exchange of information between the private nursery and the interviewer.
Participation in the survey was free and without constraint, and all interviewees could voluntarily stop
their participation at any time during the study.

3. Results

3.1. Socio-Professional Characteristic

Out of a total of 272 private nurseries, investigators located 200 private nurseries based on the
geographical address communicated by the HCFP. Of the 200 private nurseries visited, 161 agreed
to participate in our survey, who were usually the people in charge of the structure.

Therefore, our study involved 161 prescribers, most of whom were male (55.9%). Nurses
accounted for 55.1% (96) of all prescribers, compared with 46 orderlies (28.6%). Physicians (9.3%)
and midwives (2.5%) were poorly represented (Table 1). The role of orderlies is to look after the
hygiene and physical and moral comfort of patients, under the responsibility of the nurse. However,
in the infirmaries, they consult patients and issue medical prescriptions.

Table 1: Practitioner demographics according to study area.

Area 1 Area 2 Area 3 Area 4 Total
Attécoubé- Marcorv—
. Adjamé- Abobo- v Yopougon-
Cities Koumassi—
Cocody- Anyama (42) Port-Bouét (62) Songon (102)
Bingerville (55)

n (%) n (%) n (%) n (%) n (%)
Sex
Male 22 (57.9) 17 (56.7) 17 (45.9) 34 (60.7) 90 (55.9)
Female 16 (42.1) 13 (43.3) 20 (54.1) 22 (39.3) 71 (44.1)
Professional status
Nurse 21 (55.3) 18 (60) 28 (75.7) 29 (51.8) 96 (59.6)
Orderly 14 (36.8) 5(16.7) 9 (24.3) 18 (32.1) 46 (28.6)
Midwife 1(2.6) 2 (6.6) 0 1(1.8) 4 (2.5)
Doctor 2 (5.3) 5(16.7) 0 8 (14.3) 15 (9.3)
Years of experience
<5 15 (39.5) 9 (37.5) 5(13.5) 21 (37.5) 50 (31.05)
6-10 7(18.4) 15 (50.0) 6 (16.2) 15 (26.8) 32(19.9)
11-20 4 (10.5) 4 (13.3) 8 (21.6) 8 (14.3) 6 (16.1)
15-20 5(13.2) 5(16.7) 7 (18.9) 6 (10.7) 3(14.3)
>20 7(18.4) 6 (20.0) 11 (29.7) 6 (10.7) 30 (18.6)
Total 38 (100.0) 30 (100.0) 37 (100.0) 56 (100.0) 161 (100.0)




Afr. J. Parasitol. Mycol. Entomol., 2025, 3(1): 4 6

3.2. General Knowledge Regarding Malaria

Regarding malaria transmission, 100% of practitioners knew that a mosquito bite transmits malaria,
and 99.3% (140/141) answered that Plasmodium is the microorganism responsible for the disease.

The clinical signs of uncomplicated malaria were well-known to the participants. Almost all
the practitioners mentioned fever (100%), followed by headache (99.3%) and body aches (99.8%).
Convulsions, anemia, prostration, and loss of consciousness were mentioned by 99.3%, 97.8%,
95.7%, and 95.03% of practitioners, respectively, when asked about complicated malaria signs and
symptoms. Concerning the biological diagnosis of malaria, the first test mentioned by practitioners
was the rapid diagnostic test (92.9%), followed by the thick drop method (7.1%) (Table 2). Table 2
shows this in more detail.

Table 2: Knowledge about malaria and its signs, symptoms, and diagnosis.

Variables n %
Malaria transmission

Bite of the female anopheles 141 100
Microorganism responsible for the disease

Plasmodium 140 99.3
Other 1 0.7
Major clinical signs

Fever 141 100
Headache 140 99.3
Body aches 138 99.8
Signs and symptoms of severe malaria

Convulsions 140 99.3
Anemia 138 97.8
Prostration 135 95.7
Loss of consciousness 134 95.03
Malaria diagnosis method you use before treatment

Rapid diagnostic test (RDT) 131 92.9
Microscopy 10 71

3.3. The National Malaria Treatment Guidelines (NMCP)

Most of the practitioners at the health centres (87.67%) said they knew the National Malaria Treatment
Guidelines (Table 3), while nurses (72.9%) and orderlies (84.87%) said they did not know it (66.7%). A
statistically significant relationship between knowledge of the new NMCP guidelines and professional
status (p = 0.00027) was observed (Table 3). Most practitioners who were aware of the guidelines
stated that they had heard about it through a colleague (72.8%), followed by medical visitors (27.2%).
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Table 3: Knowledge of duration and dosage of antimalarial recommended as 1st-line treatment for uncomplicated malaria in children and adults
by professional status of healthcare providers according to their professional status.

Professional

Knowledge of New NMCP Guidelines

Status Yes No p
Total n % n %
Doctor 15 10 66.7 5 33.3
Nurse 96 26 271 70 72.9 0.00027
Midwife 4 3 75 1 25
Orderly 46 7 15.2 39 84.8
Total 161 141 87.6 20 12.4
Knowledge of anNMCPactivity
Yes No
P
Total n % n %
Doctor 15 15 100 0 0
Nurse 96 56 58.3 40 41.7 0.0026
Midwife 4 3 75 1 25
Orderly 46 21 457 25 54.3
Total 161 95 37.9 66 62.1
Antimalarial Drugs Usually Prescribed to Children
Correct Dosage Incorrect Dosage
P
Total n % n %
Doctor 15 14 93.3 1 6.7
Nurse 96 93 96.9 3 3.1 <1073
Midwife 4 3 75 1 25
Orderly 46 30 65.2 4 8.7
Duration of Treatment in Children
Correct Duration of Incorrect Duration of
Treatment Treatment p
Total n % n %
Doctor 15 15 100 0 0
Nurse 96 96 100 0 0 0.00027
Midwife 4 3 75 1 25
Orderly 46 44 95.6 2 4.3
Antimalarial Drugs Usually Prescribed to Adults
Correct Dosage Incorrect Dosage
P
Total n % n %
Doctor 15 14 93.3 1 6.7
Nurse 96 85 88.5 11 1.5 <1073
Midwife 4 3 75 1 25
Orderly 46 37 80.4 9 19.6
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Duration of Treatment in Adults

Correct Duration of Incorrect Duration of
Treatment Treatment p
Total n % n %
Doctor 15 15 100 0 0
Nurse 96 87 90.6 9 9.4 0.00027
Midwife 4 1 75 3 25
Orderly 46 43 93.5 3 6.5
Drug Recommended as First-Line Treatment for Uncomplicated Malaria
ASAQ, AL, or DHA PQ Others (ACT)
P
Total n % n %
Doctor 15 15 100 0 0
Nurse 98 98 100 0 0 0.53
Midwife 4 4 100 0 0
Orderly 46 45 97.8 1 22
Drug Recommended as First-Line Treatment for Complicated Malaria
Artesunate for Injection Artemether for Injection
P
Total n % n %
Doctor 15 15 100 0 0
Nurse 98 96 97.9 0 0 0.28
Midwife 4 3 75 1 25
Orderly 46 44 95.6 1 4.4

Nurses (n = 40/96; 41.7%) and orderlies (n = 25/46; 54.3%) were the most likely to be unaware of
NMCP activities. A significant association was found between knowledge of the NMCP activities and
professional status (p = 0.00027), as shown in Table 3.

Table 4 shows practitioners’ attitudes in the event of a negative RDT result.

Table 4: Practitioners’ attitudes in the event of a negative RDT result.

What to Do in Case of Negative RDT or Microscopy

Offered Antimalarial Not Offered Antimalarial
Treatment by ACTs Treatment by ACTs p
Total n % n %
Doctor 15 11 73.3 4 26.7
Nurse 96 40 41.6 56 58.4 <1073
Midwife 4 2 50 2 50
Orderly 46 19 41.3 27 58.7

Quite often, we reported mistakes in prescribing antimalarial drugs to adults or children.
Specifically, nurses, midwives, and orderlies become used to making mistakes regarding the treatment
duration for children.

When discussing known treatments for uncomplicated malaria in children or adults, all the
practitioners answered ASAQ, AL, or DHA PQ. According to the survey, 98.1% of the respondents
mentioned using Artesunate for injection. AL was the most prescribed treatment for uncomplicated
malaria (children or adults).
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Most practitioners (89/161; 55.3%) offered antimalarial treatment by ACTs in case of a negative
RDT result. This practice was observed with all professional status categories, although the
phenomenon was more familiar for the orderlies (58.7%), nurses (58.4%), and midwives (50%)
(Table 3).

4. Discussion

ACTs have been highly effective for nearly 20 years, but the emergence of drug-resistant parasites now
threatens their efficacy [17,18]. The World Health Organization has advised countries that are affected
by malaria to revise their treatment policies due to the possibility of the emergence and expansion
of artemisinin-resistant malaria parasites in Southeast Asian countries as well as in other endemic
areas [19]. To delay this resistance, applying the control measures recommended by the NMCP
for correct management in private nurseries is essential. It is, therefore, important to assess the
knowledge and practices of private nurseries since they are sometimes the first point of contact. This
information can help guide discussions on the involvement of the private sector in NMCP activities
aimed at controlling or even eliminating malaria.

However, low compliance with malaria national protocols by healthcare workers remains a
problem in many countries in sub-Saharan Africa [6,20]. As in most African countries [21,22],
practitioners’ knowledge about malaria transmission, signs, symptoms, biological tests, antimalarial
drugs, and vector control was generally good.

Some clinical manifestations specific to malaria constitute benchmarks for the private nursery to
propose antimalarial drugs for curative treatment. These include fever, headache, asthenia, and body
aches. Other authors have also described these signs with varying frequencies.

One of the foundations of malaria control is the efficient management of cases at public
health facilities. Since 2012, the WHO has advised that clinical diagnoses should be confirmed by
parasitological methods [23]. In Cbte d’lvoire, clinical diagnosis was the malaria diagnosis method
most used by private or public health centre workers, while confirmation by RDTs was mainly cited and
used. The WHO recommends thick and thin blood smears and RDTs for the biological confirmation of
suspected malaria cases. In Cote d’lvoire, RDT testing is the first approach at health facilities such as
urban health centres and training hospitals. We resort to microscopy only at the tertiary level [6,11,16].

A Nigerian study reported inadequate evaluation and underreporting of clinical findings, which
were more common in private than public health facilities [24]. The same observation was reported
in our study and previously in Cote d’lvoire [6]. Government agencies tend to provide more training
support to health providers working in public health facilities compared to those working in private
facilities. They may comply more effectively with practice guidelines [6,10]. It seems likely that a
higher patient load in public health facilities would make such adherence difficult.

In the past, most patients received malaria treatment without undergoing laboratory confirmation
tests. Nowadays, this practice is prohibited. The Cbte d’lvoire National Malaria Treatment Policy
Guidelines were recently revised in 2018, making parasitological test confirmation mandatory for
diagnosing and treating malaria in all age groups and types of patients [16]. Notably, RDTs were
successful in diagnosing a high proportion of patients suffering from malaria.

The frequent use of RDT was possible because it is currently promoted as an acceptable
alternative to microscopy, where the latter is not available or feasible [3,14].

The NMCP has implemented it for free in public health facilities but not in private ones. This can
be explained by the fact that patients pay for care in the private sector. In addition, there is a clear
desire on the part of the private sector not to collaborate with the NMCP in order to avoid supervision.
Different authors have demonstrated this problem of adequacy and adherence between a national care
policy and the real practice of private pharmacy auxiliaries in Cote d’lvoire or of health stakeholders
in other African countries, such as Kenya and Benin [5,6,13].

It was in 2018 that Cote d’lvoire’s NMCP introduced new policy guidelines. Still, until this study,
reinforcement or follow-up training had yet to be offered to malaria practitioners working at private
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health centres regarding the national protocols for malaria management. Once again, knowledge
regarding malaria case management must be improved in the HRD of Abidjan 1 and 2 through training
if the aim is to achieve malaria control. Therefore, we can look at various initiatives implemented in
other African countries [25].

Possible reasons for this poor performance include the unavailability of the current malaria
treatment protocols and guidelines for reference at private health facilities and the lack of training,
mentorship, support, and supervision of malaria case management by the NMCP. Our finding was
similar to that of Wanzira et al. (2021): the lack of training among health facility staff significantly
contributes to poor performance [26].

This is especially important given that most of the population seeks care from private health
facilities [6]. This highlights the need for the NMCP to collaborate with other health departments
within the Ministry of Health to improve training for private healthcare facilities, as it currently does
for public healthcare facilities. This support should encourage data capture and transmission to the
NMCP and the use of data for decision-making.

Usually, the factors that influence health workers’ knowledge of malaria frequently include
education and working experience [27]. The comparison of years of working experience reveals
that practitioners with fewer years of working experience are more likely to have a solid knowledge
of malaria than those with more extensive expertise, because they have received more recent and
up-to-date training.

About 87% of children and adults managed in the private nursery had an appropriate treatment
regimen for uncomplicated malaria. Wrong dosage prescription was noted in 21 (13.1%) children
and 22 (13.6%) adults. The antimalarial prescription was inappropriate in the duration of treatment
in 3 (1.8%) children and 15 (9.3%) adults. Incorrect administration of ACTs, particularly insufficient
dosages, can not only result in treatment failure but may also cause drug pressure, leading to the
eventual emergence of parasite resistance to the medications. Indeed, the reduced efficacy of
artemisinins and ACTs has already been reported in some parts of Asia [28]. A study conducted in
Nigeria’s Federal Capital Territory (FCT) found that the prescription of artemisinin-based combination
therapy (ACT) for uncomplicated malaria was incorrect in 37% of cases [29].

This study consisted of a cross-sectional survey of the Abidjan District, so the main limitation
is that the results may only generally apply to some countries. It would be interesting to carry out a
more extensive survey in Abidjan and other cities of the Ivory Coast to understand the knowledge and
practices of practitioners.

5. Conclusions

Practitioners of private nurseries in the Abidjan 1 and 2 health regional directions had good knowledge
of malaria and better practices. However, general knowledge about malaria and the National Malaria
Treatment Guidelines could be higher in the private sector. Therefore, it is essential to reinforce
practitioners’ understanding and use of the NMCP to improve malaria case management and disease
control in these two regions. Private nurseries should be encouraged and supported to consider TDR
or microscopy results.
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