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INTRODUCTION 

Malaria is one of the most important causes of mortality in the world, and in 2010 the parasite 

infection resulted in an estimated 214,000,000 cases and 655,000 deaths . Africa carries by far 

the largest disease burden;  an overwhelming 81% of the global prevalence . Moreover, malarial 

infection causes detrimental effects on child development and performance, and is among the 

main causes of lost disability-adjusted life years (DALYs) in developing countries  . 

 

Presumptive diagnosis of malaria based on clinical suspicion alone; a common practice in many 

endemic regions, has been replaced by the recommendation of prompt and correct diagnosis by 

high quality microscopy or rapid diagnostic tests (RDT) . Several studies have documented 

widespread over-diagnosis of malaria and overuse of antimalarials in endemic countries . 

Unnecessary use of antimalarial medication may have serious consequences, such as increased 

drug pressure and resistance, under-diagnosis of treatable and potentially fatal bacterial 

infections, adverse drug effects in patients not needing antimalarials and avoidable patient costs . 

 

To our knowledge, few studies have reported on the factors promoting unnecessary treatment 

with antimalarial drugs . The aim of this study was to explore factors potentially associated with 

unnecessary intravenous antimalarial treatment at a district hospital in a high transmission 

malaria-endemic country in Africa. 
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MATERIALS AND METHODS 

Study site 

A cross-sectional study was performed at L’Oeuvre de Santé de l’Eglise Evangélique 

Luthérienne au Cameroun (OSEELC); a district hospital in Ngaoundéré, Northern Cameroon, 

during four weeks in July and August of 2010 (Figure 1). The hospital is a public-private 

initiative and serves a region of approximately 300,000 inhabitants (personal communication, Dr. 

D. Salpou). A total of 220 beds are distributed between medical, surgical, maternal and 

paediatric wards. Out-patient departments, an ophthalmologic and a dental clinic provide 

additional health care services for the population. 

 

Figure 1. Ngaoundéré is the regional centre of Adamaoua in northern Cameroon. (Figure 

adapted from www.wikipedia.org) 
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Ngaoundéré is the regional centre of Adamaoua; a highland and mainly rural area largely 

dependent on subsistence farming. The region is subject to high transmission rates of 

Plasmodium falciparum, however, the human bites rate (HBR; bites per human per night) and 

the entomological inoculation rate (EIR; infected bites per human per night) show considerable 

seasonal variations . 

 

Study population 

All patients admitted to the medical and paediatric departments and the respective emergency 

wards for intravenous administration of antimalarial treatment during the study period, were 

consecutively included in the study. Patients admitted to surgical, maternal and out-patient 

departments were not included. Eight patients in whom intravenous antimalarial treatment was 

still ongoing by the end of the study period were excluded from the analyses. 

 

Data collection 

Routine medical history taking and examinations performed by the attending medical doctor or 

nurse were observed during the daily morning rounds. All consultations were held in the 

respective patient rooms, and if necessary, interpretation from the local language was done by 

the attending medical doctor or nurse. 

 

The patients’ age, gender, home location, mother tongue and level of formal schooling were 

registered. Further, fever as reported by the patient or measured on admission, any other 

presenting symptoms, and the indication and results of the blood smear and/or RDT were 
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recorded.  Unnecessary antimalarial treatment was defined as more than one day of treatment in 

patients with a negative malaria test. The responsible health care professional and indication for 

discontinuation of the intravenous treatment, and the patient’s final diagnosis were registered. 

Only intravenous antimalarial treatment was recorded in this study. Following guidelines, 

patients were routinely treated with oral antimalarials at discharge. Recurrence rates and 

treatment failure were not included in this study. All patients were enrolled only once during the 

study period. 

 

Diagnosis, laboratory tests and choice of treatment were decided by the attending medical 

doctor. Treatment could be discontinued by either a medical doctor, nurse or by the patient 

him/herself. The purpose of the study was not explicitly described to the hospital staff during the 

course of the study. All data were de-identified, entered in pre-registered forms and stored 

securely. 

 

Parasitology 

Malaria was diagnosed by skilled laboratory technicians by microscopy or an RDT (Paracheck 

Pf, Orchid Biomedical Systems, Goa, India). Giemsa-stained thick and thin blood smears 

were prepared for microscopic identification of Plasmodium species, and positive slides 

were graded by the estimated density of asexual malarial parasite forms per µL blood. The 

indication for performing an RDT was not clear-cut, and RDTs were applied in a few cases 

only. No other laboratory tests were registered in this study. 
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Ethical considerations 

The study was granted permission by the Medical Ethics Committee at the hospital. All patient 

consultations were performed by the attending medical doctor or nurse in charge. The 

consultations were held in closed patient rooms to assure confidentiality, and were, when 

necessary, translated into the local language by the medical doctor or nurse. The data collection 

did not in any way interfere with patient care or treatment, which was entirely and appropriately 

provided by the local health care professionals. Data forms were completed in patient 

consultation rooms, and all patient data were de-identified and stored securely. 

 

Statistical analyses 

The statistical analyses were performed with SPSS version 16.0. The mean was used to describe 

the distribution of normally distributed variables. Odds ratios (OR) with 95% confidence 

intervals were calculated when studying associations. In order to study the impact of several 

variables simultaneously, logistic regression analysis was applied on variables with a less than 

0.25 significance level in bivariate analyses. Kruskal-Wallis test was used to study trends across 

not normally distributed variables. A 5% significance level was used throughout. 
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RESULTS 

A total of 91 patients admitted to the hospital for intravenous antimalarial treatment were 

included in the study. Forty-six (51%) of the patients were female. Table 1 shows the distribution 

of age according to gender in the study population. Fifty patients (56%) were younger than 20 

years, and 30 (60%) of these were under five years old. Seventy of the patients (79%) lived in 

Ngaoundéré, and eight of the adult patients (24%) had completed primary school. 

 

Table 1. Age distribution of the study population according to gender. 

Age (years) Male Female Total 

0-9 21 16 37 

10-19 7 6 13 

20-29 4 5 9 

30-39 7 11 18 

>40 5 8 13 

Total 44 46 90 

 

All patients were given monotherapy with intravenous quinine, and one patient was subsequently 

given intravenous arthemeter. Table 2 shows an overview over the presenting symptoms in the 

patients receiving intravenous antimalarial treatment. Eighty patients (88%) had a history of 

fever and six (8%) of these reported having had chills. Fifty-one patients (56%) complained of 

nausea and/or vomiting and eighteen (20 %) presented with diarrhoea. Ten patients (11%) had 

convulsions prior to admission and/or presented in a coma. Three of the included patients (3%) 

died during the observation period. 
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Table 2. Presenting symptoms in patients receiving intravenous antimalarial treatment. 

Presenting symptom(s) 
Frequency (%) 

(n=91) 

Fever 80 (88) 

Nausea and/or vomiting 51 (56) 

Tiredness/asthenia 23 (25) 

Headache 20 (22) 

Diarrhoea 18 (20) 

Convulsion(s) 8 (9) 

Chills 7 (8) 

Abdominal discomfort 7 (8) 

Unconsciousness 2 (2) 

Generalised pain 2 (2) 

Cough 2 (2) 

Dyspnoea 1 (1) 

Joint aches 1 (1) 

Vertigo 1 (1) 

Agitation/crying 1 (1) 

Sore throat 1 (1) 

 

Of the patients receiving intravenous antimalarial treatment at the hospital, eighty-seven patients 

(96%) were laboratory tested for malaria; eighty-one had one or two blood smears taken and 

seven had an RDT taken. Forty-eight (56%) of the patients had laboratory-proven malarial 

parasitaemia by blood smear or RDT. Thirty-three (41%) of the patients had 12,000 or more 

parasites per µL blood, and two of these had 96,000 parasites per µL. A total of 305 days of 

intravenous antimalarial treatment (3.4 patient days) was administered in the study population. 

 

Figure 2 shows the duration of intravenous antimalarial treatment in patients with and without 

laboratory-proven malaria. Allowing for an error margin of one treatment day, a total of 98 days 

of unnecessary intravenous antimalarial treatment were administered to patients at the hospital 
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during the study period. This equals 32% (98/305) of the total number of days of intravenous 

antimalarial administration in the study population. The duration of laboratory-supported 

intravenous anti-malarial treatment was significantly associated with increased parasitaemia in 

blood smears (Kruskal-Wallis test, p < 0.001). 

 

Figure 2. The duration of intravenous antimalarial treatment with and without laboratory-

proven malaria. Following guidelines, patients were routinely treated with oral 

antimalarials at discharge. 
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In patients given unnecessary intravenous antimalarials, treatment was discontinued in seventeen 

patients (50 %) due to clinical improvement, and in fifteen patients (44%) due to one or more 

negative laboratory malaria tests. Intravenous antimalarial treatment was discontinued by a 

medical doctor in 21 patients (58 %), by a nurse in 13 patients (36 %) whereas one patient chose 

to end the treatment on his own initiative. Medical doctors tended to be responsible for 

discontinuing unnecessary intravenous antimalarial treatment more often than nurses (OR = 0.4, 

95 % CI = 0.2-1.0, p = 0.052). 

 

Fever was significantly associated with laboratory-proven diagnosis of malaria (OR = 7.1, 95 % 

CI = 1.4-35.4, p = 0.016). The sensitivity of fever as a diagnostic predictor for laboratory-proven 

malaria was 0.96 and the specificity was 0.24. Table 3 shows the distribution of clinical 

diagnoses in patients with and without laboratory-proven malaria. Fifteen patients (47%) with a 

negative blood smear or RDT were diagnosed with malaria. Few other diagnoses were identified 

in patients without laboratory-proven malaria. 
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Table 3. Clinical diagnosis in patients with and without laboratory diagnosis of malaria. 

Main clinical diagnosis Laboratory malaria diagnosis 

 Negative Positive 

Malaria 15 46 

Anaemia 3 0 

Pneumonia 3 0 

Gastroenteritis 2 0 

Typhoid fever 2 0 

Other infection 2 0 

Rheumatic disease 2 0 

Epilepsy 1 0 

Peptic ulcer 1 0 

Hypertension 1 0 

Unknown (missing) 6 2 

Total 32 46 

 

As shown in Table 4, patients older than 40 years of age were in bivariate analyses significantly 

more often given unnecessary intravenous antimalarial treatment than the youngest patients (OR 

= 7.9, 95% CI = 1.9-32.4, p = 0.004). Figure 3 shows the distribution of patient age according to 

the outcome of the laboratory malaria test. Patients who received intravenous antimalarial 

treatment and who were in age groups 30 to 40 years and above were significantly more often 

negative for malaria compared to the youngest patients (OR = 0.3, 95% CI = 0.08-0.9, p = 0.034 

and OR = 0.09, 95% CI = 0.02-0.4, p = 0.002, respectively). 

 

Table 4. Age, gender, social and clinical factors in patients with and without correct 

intravenous antimalarial treatment at a hospital in northern Cameroon. 
a
Intravenous 

antimalarial treatment given to patients with one or two negative malaria tests. 
b
Intravenous 

antimalarial treatment given to patients with laboratory-proven malaria (microscopy or RDT). 

c
Odds ratio (95% confidence interval). 

d
Koranic schools not included. 
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 Unnecessary 

treatment
a 

Correct 

treatment
b 

Bivariate analyses 

OR (95% CI)
c 

p 

Age (years) 
    

0-9 8 28 1.0  

10-19 6 6 3.5 (0.9-13.9) 0.075 

20-29 4 4 3.5 (0.7-17.2) 0.12 

30-39 8 9 3.1 (0.9-10-7) 0.072 

>40 9 4 7.9 (1.9-32.4) 0.004 

     

Gender     

Female 14 28 1.0  

Male 22 23 1.9 (0.8-4.6) 0.14 

     

Language     

Fulfuldé 28 33 1.0  

Other 8 18 0.5 (0.2-1.4) 0.19 

     

Home     

Ngaoundéré 10 7 1.0  

Other 24 44 0.4 (0.1-1.1) 0.082 

     

Room     

Private 4 8 1.0  

Common 31 43 0.7 (0.2-2.5) 0.58 

     

Public education
d     

None 12 6 1.0  

Primary school 3 3 0.5 (0.08-3.3) 0.47 

Secondary school 2 5 0.2 (0.03-1.4) 0.10 

     

Symptoms     

Fever 27 49 0.1 (0.03-0.6) 0.010 

Vomiting/nausea 17 30 0.6 (0.3-1.5) 0.29 

Tiredness/asthenia 4 15 0.3 (0.09-1.0) 0.049 

Headache 8 11 1.0 (0.4-2.9) 0.94 

Diarrhoea 5 12 0.5 (0.2-1.6) 0.27 
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Figure 3. The distribution of age in patients with and without laboratory-proven malaria at 

a district hospital in Cameroon. 

 
 

Patients living in Ngaoundéré were near-significantly more often treated with unnecessary 

antimalarials compared to patients from other areas (OR = 0.4, 95% CI = 0.1-1.1, p = 0.082). 

Fever and asthenia were in separate bivariate analyses significantly more often present in 

patients given correct intravenous antimalarial treatment (OR = 0.1, 95% CI = 0.03-0.6, p = 

0.010 and OR = 0.3, 95% CI = 0.09-1.0, p = 0.049, respectively). 
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In multivariate analyses (Table 5), patients older than 40 years were significantly more often 

given unnecessary intravenous antimalarial treatment (adj. OR = 9.7, 95% CI = 2.1-44.0, p = 

0.003). Fever was significantly more often present in patients receiving correct intravenous 

antimalarial treatment compared to unnecessarily treated patients (OR = 0.1, 95% CI = 0.02-0.8, 

p = 0.024). Unnecessary antimalarial treatment was not gender-dependent in this hospital-based 

population (OR = 1.7, 95% CI = 0.6-4.6, p = 0.34). 

 

Table 5. Factors associated with unnecessary intravenous antimalarial treatment at a 

hospital in northern Cameroon. 
a
Odds ratio (95% confidence interval). 

b
Adjusted odds ratio. 

 

 Bivariate analysis Multivariate analysis 

OR (95% CI)
a 

p Adj. OR (95% CI)
b 

p 

Age     

0-9 1.0  1.0  

10-19 3.5 (0.9-13.9) 0.075 4.0 (0.9-17.9) 0.069 

20-29 3.5 (0.7-17.2) 0.12 2.4 (0.4-15.6) 0.34 

30-39 3.1 (0.9-10-7) 0.072 2.7 (0.7-10.4) 0.16 

>40 7.9 (1.9-32.4) 0.004 9.7 (2.1-44.0) 0.003 

     

Gender     

Female 1.0  1.0  

Male 1.9 (0.8-4.6) 0.14 1.7 (0.6-4.6) 0.34 

     

Home     

Ngaoundéré 1.0  1.0  

Other 0.4 (0.1-1.1) 0.082 0.3 (0.09-1.1) 0.069 

     

Fever 0.1 (0.03-0.6) 0.010 0.1 (0.02-0.8) 0.024 
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DISCUSSION 

In line with previous reports, the findings show that over-diagnosis and unnecessary intravenous 

antimalarial treatment are still widespread in malaria-endemic areas in Africa . In this hospital-

based population, unnecessary use of intravenous antimalarials accounted for nearly one third of 

the total intravenous antimalarial treatment and was especially common in adult patients. In line 

with current WHO guidelines, studies recommend that antimalarial treatment be safely guided by 

a parasitologically confirmed diagnosis . 

 

Mortality rates due to malaria are highest in children, and immunity to malaria may be achieved 

following reinfections in endemic areas . Consistent with previous reports, unnecessary 

intravenous antimalarial treatment was more frequent in adults than in the youngest age groups at 

this hospital in Northern Cameroon . Failure to take into account the relatively lower incidence 

of malaria in the adults could increase the administration of unnecessary antimalarial treatment . 

Furthermore, socio-cultural factors could lead to a lower threshold among health care 

professionals to initiate antimalarial treatment in adults. In one study, however, clinicians were 

reportedly not affected by patients’ requests for treatment and patient demand was not found to 

be a cause of over-prescription of antimalarials . 

 

Incorrect diagnosis of malaria in patients with febrile illness may lead to the neglect of treatable 

and potentially life-threatening illnesses, such as invasive bacterial infections . Moreover, 

diseases other than malaria frequently occur in patients with laboratory-confirmed parasitaemia, 

and may occur more commonly in adults than in younger patients . We did not observe any 

difference in unnecessary antimalarial treatment between male and female patients in this 
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hospital-based population. In areas endemic for malaria, health facilities may lack tools for 

comprehensive differential diagnostics, and diagnoses other than malaria were rarely identified 

in the study patients. In line with previous studies, we found that malaria was frequently 

diagnosed in patients with a negative malaria test, indicating a lack of confidence in negative test 

results . 

 

Several studies have shown that febrile patients with a negative malaria test are at increased risk 

of mortality within few days of hospital admission . Mortality rates were difficult to evaluate in 

this study, as a both clinically non-severe and severe patients were admitted for intravenous 

antimalarial treatment in this population. 

 

This study has some limitations. Firstly, the study population was limited to intravenous 

antimalarial treatment in medical and paediatric patients admitted to the hospital. Some 

confidence intervals reflect the limited population. Following guidelines, patients were routinely 

treated with oral antimalarials at discharge. Secondly, malaria diagnosis was in most cases based 

on the results of microscopy. Although microscopy may be an accurate tool for diagnosis of 

malarial parasitaemia, the validity of malarial diagnosis based on blood smears may be operator-

dependent . Thirdly, patient history and diagnoses were recorded from hand-written and often 

incomplete patient files, and the presence of the investigators may have affected the behaviour of 

the hospital staff. 

 

Over-treatment may be common in malaria-endemic areas, and resistance has been registered for 

all antimalarial drugs currently in use . Increased drug pressure may contribute to de novo 
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selection of drug-resistant malaria parasites . Multidrug-resistant malaria has been identified in 

Cameroon, although the frequently applied quinine still remains highly effective . Besides 

increasing the risk of adverse drug effects in patients without malaria, over-treatment puts an 

unnecessary economic burden on health facilities and patient households . 

 

Supervised implementation of current guidelines may be an efficient way to change health care 

professionals’ knowledge and practices of malaria prevention, diagnosis and treatment in 

endemic areas . Knowledge of febrile case management and of resistance to antimalarial 

medication may be limited, and health care providers’ clinical and laboratory skills may be 

improved by focused training based on local epidemiological conditions . Up-dated knowledge 

and correct use of malarial diagnostic tests may reduce over-diagnosis of malaria and 

unnecessary use of antimalarial drugs . 

 

In conclusion, the findings support previous reports of widespread over-diagnosis and 

unnecessary intravenous antimalarial treatment in malaria-endemic regions. The results indicate 

that correct diagnosis of febrile illnesses is especially important in adult patients in order to limit 

unnecessary antimalarial treatment in a hospital-based population. To our knowledge, the study 

is one of few to explore the factors associated with unnecessary antimalarial treatment in sub-

Saharan Africa. Focused and supervised education of febrile case management must be provided 

to improve diagnosis and treatment of malaria and its differential diagnoses. Further studies are 

needed to confirm the findings and to explore possible strategies to reduce malarial over-

diagnosis and unnecessary antimalarial treatment. 
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