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Abstract

Background: In 2018, an estimated 228 million cases of malaria occurred worldwide. Countries are far from having
achieved reasonable levels of national protocol compliance among health workers. Lack of awareness of treatment
protocols and treatment resistance by prescribers threatens to undermine progress when it comes to reducing the
prevalence of this disease. This study sought to evaluate the degree of knowledge and practices regarding malaria
diagnosis and treatment amongst prescribers working at the public health facilities of Bata, Equatorial Guinea.

Methods: A cross-sectional survey was conducted in October-December 2017 amongst all public health profes-
sionals who attended patients under the age of 15 years, with suspected malaria in the Bata District of Equatorial
Guinea. Practitioners were asked about their practices and knowledge of malaria and the National Malaria Treatment
Guidelines. A bivariate analysis and a logistic regression model were used to determine factors associated with their
knowledge.

Results: Among the 44 practitioners interviewed, 59.1% worked at a Health Centre and 40.9% at the District Hospital
of Bata. Important differences in knowledge and practices between hospital and health centre workers were found.
Clinical diagnosis was more frequently by practitioners at the health centres (p =0.059), while microscopy confirma-
tion was more frequent at regional hospital (100%). Intramuscular artemether was the anti-malarial most adminis-
trated at the health centres (50.0%), while artemether-lumefantrine was the treatment most used at the regional hos-
pital (66.7%). Most practitioners working at public health facilities (63.6%) have a low level of knowledge regarding the
National Malaria Treatment Guidelines. While knowledge regarding malaria, the National Malaria Treatment Guidelines
and treatment resistances is low, it was higher amongst hospital workers than amongst practitioners at health centres.

Conclusions: It is essential to reinforce practitioners’knowledge, treatment and diagnosis practices and use of the
National Malaria Treatment Guidelines in order to improve malaria case management and disease control in the
region. A specific malaria training programme ensuring ongoing updates training is necessary in order to ensure
that greater experience does not entail obsolete knowledge and, consequently, inadequate diagnosis and treatment
practices.

*Correspondence: mromay@isciii.es

! Centro Nacional de Medicina Tropical, Instituto de Salud Carlos Ill,
Madrid, Spain

Full list of author information is available at the end of the article

©The Author(s) 2021. This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material

in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material
is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the
permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativeco
mmons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/
zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://orcid.org/0000-0002-0177-6885
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12936-020-03528-7&domain=pdf

Blanco et al. Malar J (2021) 20:21

Page 2 of 9

[ Keywords: Malaria, Treatment, Protocols, Practitioners, Behavior J

Background

In 2018, an estimated 228 million cases of malaria
occurred worldwide. Fifteen countries in sub-Saharan
Africa carry almost 80% of the global malaria mortality
[1]. Children under five are the most vulnerable group
affected by malaria [2]. In 2018, they accounted for 67%
of all malaria deaths worldwide [1]. Malaria also has an
important impact on health expenditure, days of work
lost and school absenteeism [3].

Disease diagnosis and early treatment are of prime
importance in order to reduce the rates of morbid-
ity and mortality. Treating malaria-infected patients
within 2448 h after fever onset is likely to prevent fur-
ther transmission of the parasite [4]. It is critical that
populations living in malaria-endemic areas should
have access to reliable diagnostics and effective treat-
ment to control de disease.

Malaria is endemic in Equatorial Guinea with stable
transmission, and it continues to be a major cause of
morbidity and mortality among children under 5 years
of age. The prevalence of malaria in 2011 in children
under five was 13% in the Insular Region and 59% in the
Continental Region [5].

National programmes for malaria control must adapt
the World Health Organization (WHO) recommen-
dations to the local context regarding the use of rapid
diagnostic tests (RDT) or microscopy to confirm sus-
pected malaria cases and the prescription of the most
appropriate artemisinin-based combination therapy
(ACT). ACT is considered a highly effective and well
tolerated treatment, one that has contributed substan-
tially to reducing global morbidity and mortality in the
case of malaria [6]. However, the continued use of oral
artemisinin-based monotherapy is considered to be one
of the main reasons for the development and spread of
resistance to artemisinin and its derivatives [7]. Unfor-
tunately, countries are far from having achieved rea-
sonable levels of national protocol compliance among
health workers [8]. Lack of awareness of treatment pro-
tocols and treatment resistances by prescribers threat-
ens to undermine progress when it comes to reducing
the prevalence of this disease [9].

Health workers’ knowledge and practices regarding
malaria diagnosis and national treatment guidelines is
crucial [10] and closely related to many socio-economic
factors [11, 12], including the background of partici-
pants, their level of education, the type of health organ-
ization and years of experience [13].

In Equatorial Guinea, the National Programme for
Malaria Control (NPMC) of the Ministry of Health and
Social Welfare (MINSABS) updated its National Malaria
Treatment Guidelines (NMTG) in 2008, establishing
artesunate-amodiaquine (ASAQ) as first-line treatment
for uncomplicated malaria. The use of oral artemisinin
monotherapy was forbidden in Equatorial Guinea in
2014 [14]. Unfortunately, 9 years after the introduction
of ASAQ therapy in Equatorial Guinea, compliance with
the first-line treatment seems to be very poor in the Bata
District [15].

Understanding local health workers’ treatment and
diagnostic practices and knowledge is important in terms
of improving malaria case management and disease con-
trol. This study sought to evaluate, for the first time, the
practices and degree of knowledge regarding malaria and
the National Malaria Treatment Guidelines amongst pre-
scribers working at the public health facilities of Bata,
located in the Continental Region of Equatorial Guinea.

Methods

Study design and setting

Equatorial Guinea (EG) is a sub-Saharan country located
in the Gulf of Guinea. The Bata District, located on the
coast of the Continental Region of Equatorial Guinea, is
the largest district in the country, with a population of
309,345 inhabitants. Its capital is the city of Bata, one of
the two main cities of EG, alongside Malabo, the coun-
try’s capital. The prevalence of malaria in children under
15 years of age is 41.2% [16].

The public health system structure of Bata District
consists of 10 health centres, consisting of nine primary
health care centres and one regional hospital, located in
the city. Despite the state of public health institutions in
the Bata District, patients have to pay for consultation,
complementary tests and treatments. The management
of these centres is heterogeneous and the prices, as well
as the flow of patients and the availability of drugs, is dif-
ferent at each health facility. When data were collected
for this study, only eight primary health care centres were
operational (two rural centres and the rest urban).

The Equatorial Guinea NMTG recommends ASAQ
as the first-line treatment for children>2 months of
age with malaria, whilst quinine (QN) is recommended
for younger patients. Artemether-lumefantrine (AL)
and QN remain second-line treatments if ASAQ is not
effective. Intravenous artesunate is recommended for
the management of severe malaria until the patient
regains consciousness, then full ASAQ therapy should
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be administered. If artesunate is not available, quinine or
artemether should be administered [17].

Study population and data gathering

This cross-sectional survey was conducted in October-
December 2017 amongst all public health professionals
who attended patients under 15 years old with suspected
malaria in the Bata District of Equatorial Guinea. Practi-
tioners were asked about their practices and knowledge
of malaria and the National Malaria Treatment Guide-
lines (NMTG). Questions about their sociodemographic
characteristics, the biological cycle of malaria parasites,
malaria treatment practices, the recommendations given
by the NMTG and resistance to anti-malarial drugs were
included in the questionnaire. Details of the survey have
been described previously [15].

Data analysis

A descriptive analysis of practitioners’ characteristics
was carried out using frequency tables for categorical
variables and mean and standard deviation or median
and interquartile range for normally and not-normally
distributed continuous variables, respectively. A bivari-
ate analysis was carried out, with the dependent vari-
able being the practitioner’s work centre: Health Centre
or Regional Hospital. Differences in knowledge were
assessed using the y” test. P values below 0.05 were con-
sidered significant.

In order to assess the effect of socio-demographic
variables on practitioners’ knowledge of malaria and
the NMTG, a knowledge index was calculated, taking
into account the answers they gave to some of the sur-
vey questions [18]. To achieve a maximum score of 13,
the respondents had to know some general facts about
malaria: that malaria is transmitted by a mosquito (1
point); symptoms of uncomplicated malaria such as fever,
headache or weakness (1 point each); symptoms of severe
malaria such as low level of consciousness, convulsions or
respiratory depression (1 point each). Respondents also
needed to know that diagnosis must be carried out using
a microscope or a Rapid Diagnosis Test (1 point each).
The survey also gauged whether they knew about differ-
ent aspects of the NMTG, including: whether they were
aware of the NMTG (1 point); the first line of treatment
according to the NMTG in uncomplicated cases: ASAQ
or Quinine (1 point); first-line treatment in complicated
cases, such as intravenous (IV) AS, intravenous (IV) qui-
nine or intramuscular (IM) artemether and oral treat-
ment with ASAQ when possible (1 point). Practitioners
also obtained 1 point if they knew about the existence of
resistance to anti-malarial drugs. High and Low Knowl-
edge of Malaria were defined as scores either above or
within and below the overall median, respectively.
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A logistic regression model was used to determine fac-
tors associated with a high knowledge of malaria score.
The odds ratio (OR) and 95% confidence interval (95%
CI) were computed; p-values less than or equal to 0.05
were considered statistically significant. Data analysis
was performed using IBM SPSS statistics 23.

Results

Out of a total of 44 practitioners who were interviewed,
59.1% worked at a Health Centre and 40.9% at the Dis-
trict Hospital of Bata (Table 1). Most of the practitioners
at the hospital were women (83.3%), compared to 53.8%
at the health centres. The median age of practitioners
was 36 years (IQR: 31-44) and they had a median experi-
ence of 3 years (IQR: 2-7); the practitioners at the health
centres were older and had more years of experience. All

Table 1 Practitioners’ demographic data
and characteristics
Health centre Hospital
n % n % Pvalue

Sex

Male 12 46.15 3 16.67

Female 14 53.85 15 8333 0.042
Age

20-29 1 3.85 16.67

30-39 13 50.00 12 66.67

40-49 5 19.23 1 5.56

50-59 6 23.08 2 11

>60 1 3.85 0 0.00 0.246
Academic level

Medical degree 10 3846 18 100.00

Nursing degree 19.23 0 0.00

Nursing diploma 8 30.77 0 0.00

Medical assistant 3 11.54 0 0.00 0.001
Years of experience

<5 17 65.38 15 8333

6-10 2 7.69 3 16.67

11-20 3 11.54 0 0.00

>20 4 15.38 0 0.00 0.108
Malaria cases/day

<10 22 84.62 4 2222

11-20 4 15.38 9 50.00

21-30 0 0.00 2 1mnm

>30 0 0.00 3 16.67 0.000
<15 years old malaria cases/day

<10 24 92.31 4 2222

11-20 2 7.69 9 50.00

21-30 0 0.00 2 1mn

>30 0 0.00 3 16.67 0.000
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practitioners at the regional hospital were physicians,
while only 38.5% at the health centres had a medical
degree. At the regional hospital practitioners said to visit
a significantly higher number of patients with malaria per
day than practitioners at the health centres.

General knowledge regarding malaria

Regarding malaria transmission, 100% of practition-
ers knew that malaria is transmitted by a mosquito bite
and 81.8% answered that the Plasmodium is the micro-
organism responsible for the disease, with no differences
according to centre. Fever was mentioned by all practi-
tioners, followed by vomiting (63.6%), headache (59.1%)
and diarrhoea (50.0%). Anaemia and splenomegaly were
mentioned by 13.6 and 11.4% of practitioners, respec-
tively, when asked about uncomplicated malaria signs
and symptoms. An additional table file shows this in
more detail (Table 2).

Regarding the symptoms of severe malaria, convulsion
was the symptom most mentioned (88.6%), being men-
tioned significantly more by practitioners at the regional
hospital (p 0.048), followed by anaemia (47.7%) and pros-
tration (27.3%), with no significant differences between
practitioners at the health centres and the regional
hospital.

Knowledge and practices regarding diagnostic

and treatment

Most of the practitioners said that malaria is diagnosed
through clinical symptomatology, significantly more fre-
quent at the health centres (Table 3). Microscopy confir-
mation for diagnosis was mentioned more frequently by
practitioners at the regional hospital. Half of the health
centre practitioners (50.0%) also stated that malaria
could be diagnosed using Rapid Diagnostic Tests (RDTs),
compared to only 16.67% of the hospital practitioners
(p=0.03). Practitioners were asked about which diagnos-
tic method they preferred to use and microscopy, when
available, was the most mentioned (59.1%), particularly
by practitioners at the regional hospital (77.78%).

When talking about known treatments for uncompli-
cated malaria in children under 15 years old, 86.4% of
the practitioners answered ASAQ, this being mentioned
significantly more by practitioners at the regional hospi-
tal. Quinine was also mentioned by 86.4% of the respond-
ents, but without any differences according to the place
of work. The following treatments most mentioned were
AL and intramuscular artemether (AM) (81.8%) with no
significant differences according to place of work.

Concerning the most prescribed treatment for uncom-
plicated malaria in children less than 15 years old,
significant differences emerged between treatment prac-
tices at the health centres and the regional hospital.
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Table 2 Knowledge about malaria, signs and symptoms

Health centre  Hospital
n % n % Pvalue
Malaria transmission
Mosquito bite 26 100.00 18 100.00 -
Microorganism is responsible for the disease
Plasmodium 22 84.62 14 7778
Other 4 15.38 4 2222 0.563
Signs and symptoms of malaria
Fever 26 100.00 18 100.00 -
Anaemia 5 19.23 1 5.56 0.194
Splenomegaly 4 15.38 1 5.56 0312
Diarrhoea 15 57.69 7 38.89 0.220
Vomiting 15 57.69 13 72.22 0.325
Headache 16 61.54 10 55.56 0.691
Aching body 4 1538 1 556 0312
Chills 5 19.23 7 3889  0.150
Loss of appetite 1 4231 8 4444 0.888
Vertigo 5 19.23 2 1.1 0.469
Sickness 2 7.69 0 0.00 0.228
Weakness 10 3846 10 5556 0263
Abdominal pain 6 23.08 3 16.67 0.604
Signs and symptoms of severe malaria
Loss of consciousness 4 1538 0 0.00 0.081
Prostration 7 26.92 5 27.78 0.950
Convulsions 21 80.77 18 100.00 0.048
Acidotic breathing 1 3.85 0 0.00 0.400
Acute lung oedema 0 0.00 1 5.56 0.224
Circulatory collapse 1 3.85 1 5.56 0.789
Anaemia 14 53.84 7 38.88 0329

Intramuscular artemether (AM) was the anti-malarial
most mentioned by the practitioners at the health centres
(50.0%), while the—artemether-lumefantrine (AL) was
the treatment most mentioned by the practitioners at the
regional hospital (66.7%). Furthermore, the practitioners
who said to prescribe AM mentioned that they did so in
association with sulfadoxine-pyrimethamine; this was
mentioned significantly more frequently by those work-
ing at the health centres (53.8%) compared to the hospital
(5.6%) (p=0.001).

Regarding why they did not prescribe the first-line
malaria treatment ASAQ, almost 60% of the practition-
ers mentioned its side-effects, without any differences
according to work centres.

Concerning their knowledge of resistance to anti-
malarial treatments in the Bata District, 72.3% of practi-
tioners said to know about the existence of anti-malarial
resistance. About 61.1% of the hospital practitioners
mentioned AM, when asked about which drugs P. falci-
parum had developed a resistance to, compared to only
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Table 3 Knowledge and practices regarding malaria
diagnosis and treatment
Health Hospital
centre
n % n % Pvalue
Malaria diagnostic procedures
Microscopy 25 9615 18 10000 0400
Clinical symptomatology 25 9%.15 14 77.78  0.059
RDT 13 50 3 1667  0.024
Method you prefer to use
Microscopy 12 4615 14 77.78
Clinical symptomatology 10 3846 4 2222
ROT 4 1538 0 0.00 0.066
Treatments you know for uncomplicated malaria in children under
15 years
ASAQ 20 7692 18 10000 0.028
AL 19 7308 17 9444 0071
QUININE 22 8462 16 88.89  0.685
SP 14 5385 9 5000 0.802
AMim 21 8077 15 8333 0828
AS oral 17 6538 12 66.67  0.930
AS+SP 4 1538 6 3333 0152
ASMF 3 1154 3 1667 0.626
Chloroquine 2 7.69 2 1111 0698

Treatment you prescribe to children under 15 years in cases of uncom-

plicated malaria

ASAQ 5 1923 5 27.78
AL 5 1923 12 66.67
QUININE 1 3.85 0 0.00
AS 2 7.69 1 5.56
AMim 13 50 0 0.00
What makes you choose the treatment you mention?
[tis the most effective 17 6538 12 66.67
[tis the cheapest 2 7.69 3 16.67
Its availability 7 2692 3 16.67
Itis the safest 7 2692 7 38.89
Itis preferred by patients 5 1923 1 5.56
[tis indicated in the National 3 1154 1 5.56
Malaria Treatment Guide-
lines
Why not prescribe ASAQ?
[tis not available 5 1923 2 11.11
Side-effects 14 5385 12 66.67
[tis not adapted to children 1 3.85 0 0.00
Patients do not like it 1 3.85 0 0.00
Others 4 1538 2 11

0.003

0.93

0.356
0425
0402
0.194
0497

0.469
0.395

0439

Do you know if there are resistances to any anti-malarial drug in the

Bata District?

No 9 3462 3 16.67

Yes 17 6538 15 8333 0.166
Could you list which anti-malarial drugs have known resistances?

Chloroquine 9 3462 4 2222 029%

AS 1 3.85 5 2778 0.034
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Table 3 (continued)

Health Hospital

centre

n % n % P value
AM 4 1538 1 61.11  0.002
SP 2 7.69 1 556 0638
ASAQ 31154 1 556 0455
Quinine 31154 3 1667 0476

15.38% of the health centre practitioners (p value 0.002).
Chloroquine was the second anti-malarial most men-
tioned by practitioners (29.5%), with no differences
between work centres. Resistance to artemisinin was
also mentioned significantly more by practitioners at
the regional hospital (27.8%) than at the health centres
(3.8%).

The National Malaria Treatment Guidelines (NMTG)

Most of the practitioners at the health centres (57.7%)
said not to know the National Malaria Treatment Guide-
lines (Table 4), while most practitioners working at the
regional hospital said to know it (66.7%). Most of the
practitioners who were aware of the Guidelines stated
that they had heard about it through a colleague (39.1%),
followed by specific MINSABS training (34.8%). Con-
cerning the first-line treatment recommended in the
NMTG for uncomplicated malaria in children less than
15 years old was, a 69.6% of practitioners mentioned
ASAQ. However, only two practitioners answered cor-
rectly about the treatment protocol set out in the NMTG
to treat a patient with severe malaria before transfer-
ring to the hospital, one from the hospital and one from
a health centre, Regarding the treatment included in the
NMTG for children less than 15 years old with severe
malaria, 75.0% of practitioners working at the regional
hospital answered correctly, while most of the practi-
tioners working at the health centres cited other incor-
rect treatments. Most of the practitioners who knew the
NMTG (65.2%) stated that they did not have any diffi-
culty in applying the protocol (Table 4).

Knowledge-related index and factors

The majority of Bata District practitioners (63.6%) had a
low Malaria Knowledge Index, with none of the 44 prac-
titioners interviewed achieving the maximum score of
13 points. The total median score was seven, with most
practitioners from the health centres (76.92%) scoring
Low and most of the practitioners from the regional hos-
pital (61.11%) scoring above the median. Figure 1 shows
this in more detail.
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Table 4 National Malaria Treatment Guidelines (NMTG)
knowledge and practices

Health Hospital
centre
n % n % P value
Do you know the NMTG of Equatorial Guinea?
No 15 5769 6 3333
Yes 11 4231 12 6667 0.099
How did you hear about the NMTG?
Specific MINSABS training 4 3636 4 3333
Specific training of Centre's Manage- 0 000 1 833
ment
Work colleagues 5 4545 4 3333
Other training 2 1818 3 2500 0.736

First-line treatment regimen that NMTG recommends for children
under 15 years

ASAQ 7 6364 9 7500
Quinine 0 000 2 1667
Other 4 3636 1 833 0134

First-line treatment guideline recommended by the NMTG before
transferring

AS suppositories 1 909 1 833
No correct treatments 7 6364 7 5833
Don’t know 3 2727 4 3333 0.100

First-line treatment regimen recommended by the NMTG for the treat-
ment of severe malaria

AS iv and, when tolerated, oral ASAQ 3 2727 9 7500
Other 7 6364 3 2500
Don‘t know 1909 0 000 0062

Do you have any difficulty in applying the protocols proposed by the
NMTG?

No 8 7273 7 5833
Yes 3 2727 5 4167 0389
What are the main difficulties in applying the protocols in the NMTG?
Presence of adverse effects 2 6667 0 000 0344
The patient does not like the treat- 0 000 2 4000 0.162
ment

Emergence of resistance 1 3333 1 2000 0591
Lack of availability 0 000 2 4000 0.162

Do you think that any change in the pattern of the NMTG protocol is
necessary?

No 8 7273 10 8333
Yes 3 2727 2 1667 064

Following these results, a regression analysis was car-
ried out to look for associations between the knowledge
index of the practitioners and each of their sociode-
mographic characteristics. Prescribers with a medical
degree, working at the hospital and visiting more than 11
malaria cases per day had a better knowledge of malaria
and the NMTG, whilst years of experience were inversely
associated with the level of knowledge (Table 5).
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Discussion

Adequate practices and knowledge about malaria and the
NMTG are decisive in terms of ensuring proper manage-
ment and the control of the disease [4]. However, low
compliance with malaria national protocols by health-
care workers remains a problem in many countries in
sub-Saharan Africa [19, 20]. Most practitioners working
at public health facilities have a low level of knowledge
regarding the National Malaria Treatment Guidelines
(NMTQ) in the Bata District of Equatorial Guinea. How-
ever, important differences between hospital and health
centre workers were found. This study has found that
better diagnostic, treatment practices, knowledge of
malaria, the NMTG and treatment resistances was higher
amongst hospital workers than amongst practitioners at
health centres.

As in most African countries [3, 21], practitioners’
knowledge about malaria transmission, signs and symp-
toms was, in general, good. Although workers at the
health centres mentioned more symptoms, convulsions
related with severe malaria were mentioned significantly
more by practitioners working at the regional hospital.
Commonly, cases of severe malaria are more frequently
seen at hospitals than at health centres [22].

Effective case management at public health facilities is
one of the cornerstones of malaria control. Since 2012,
the WHO has advised that clinical diagnoses should be
confirmed by parasitological methods (6). In the Bata
District, clinical diagnosis was the malaria diagnosis
method most used by health centre workers, while con-
firmation by microscopy was mostly cited by those who
worked at the regional hospital. Regarding RDTs, these
were mentioned significantly more by the health cen-
tre workers Symptomatology continues to be more pre-
dominant for diagnosis than any laboratory test in most
parts of Africa [23] and, frequently, practitioners request
parasitology confirmation, but then pay little attention
even to negative results, continuing to treat children as a
malaria case [24].

Concerning knowledge and practices regarding malaria
treatment, practitioners mentioned a wide range of dif-
ferent treatments for uncomplicated malaria in children
under 15 years old, including treatments not recom-
mended in the NMTG and former treatments, such
as chloroquine. Concerning the treatment they pre-
scribe most for uncomplicated malaria, intramuscular
artemether was the therapy most mentioned by health
centre workers, while AL was most frequently men-
tioned by workers at the regional hospital. Despite the
fact that most of them knew that the first-line treatment
in Equatorial Guinea is ASAQ, the side-effects were the
main reason why they did not prescribe it. The same
reasons and preference for AL compared to ASAQ has
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Table 5 Knowledge index and socio demographic characteristics
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Low High P value OR 95% Cl

Sex

Male 10 5

Female 17 12 0427 1.41 (0.38-5.20)
Age

<35 1 10

>36 16 7 0.195 048 (0.14-1.65)
Academic level

Medical degree 14 2

Others 13 15 0.007 8.08 (1.54-42.37)
Years of experience

<3 12 13

>4 15 4 0.037 0.25 (0.06-0.10)
Malaria cases/day

<12 19 7

>13 10 0.055 3.39 (0.95-12.09)
<15 years old malaria cases/day

<N 22 7

>12 5 10 0.008 6.29 (1.60-24.73)
Health facility

Health centre 20 6

Hospital 7 1 0.013 524 (1.41-19.52)

Knowledge Index

% Prescribers' correct answers

B Health Center
M Hospital

Fig. 1 Knowledge index. Malaria and NMTG knowledge among public health prescribers in Bata District. (Mosquito): Malaria is transmitted by
a mosquito bite. (Fever, Headache and Weakness): Fever, headache and weakness are symptoms of uncomplicated malaria. (Consciousness
and Convulsions, ARDS): Loss of consciousness, convulsions and Acute Respiratory Distress Syndrome are symptoms of complicated malaria.
(NTG): NMTG awareness. (Uncomplicated): NMTG's first-line treatment for uncomplicated malaria. (Complicated): NMTG's first-line treatment for
complicated malaria. (Resistance): Anti-malarial resistance




Blanco et al. Malar J (2021) 20:21

been described in many countries in the region [25, 26].
The use of injectable AM as a treatment for uncompli-
cated malaria has only been described in Sudan [27, 28]
and Equatorial Guinea [15, 29]. This use of artemisinin
monotherapy to treat uncomplicated malaria can con-
tribute to the emergence of resistance to ACT and lead to
treatment failure [30]. In the Bata District, public health
practitioners knew about the existence of resistance to
chloroquine, mostly mentioned by health centre practi-
tioners, and resistance to AM mostly mentioned by hos-
pital health workers, in accordance with the inadequate
use of injectable AM by the practitioners at health cen-
tres [15].

The workers at the health centres said that they knew
the National Malaria Treatment Guidelines, through a
colleague. However, most of the practitioners working at
the hospital knew the NMTG through specific MISABS
training. The NMTG was introduced in the Continental
Region of Equatorial Guinea in 2008, but, up until the
time of this study, no reinforcement or follow-up train-
ing had been offered to malaria practitioners working
at health centres regarding the national protocols for
malaria management.

Despite this, ASAQ first-line treatment for children
with uncomplicated malaria was well-known by those
practitioners who knew the NMTG at both health facili-
ties, although the first-line treatment for severe malaria
was almost unknown to practitioners at the health cen-
tres. This could be also caused by the fact that this form
of malaria is not meant to be treated at health centres,
since it should be immediately referred to the hospital.
Unfortunately, most of the practitioners at the health
centres were also unaware of the malaria treatment pro-
tocol recommended before transferring the patient to the
hospital [17]. Once again, knowledge regarding malaria
case management must be improved in the Bata District
of Equatorial Guinea through training if the aim is to
achieve malaria control. Various initiatives implemented
in other African countries could be taken into account
[31].

The index of knowledge regarding malaria and the
recommendations included in the NMTG of Equatorial
Guinea is low amongst most health practitioners in the
Bata District, being higher among hospital practitioners,
who have fewer years of experience than the practitioners
at the health centres, but who possess a higher degree of
academic education. Low knowledge regarding malaria
protocols is frequent in many African countries [32,
33], both in the private and public sector [8, 19, 34. 35].
Usually, the factors that influence local health workers’
knowledge of malaria frequently include education and
working experience [33]. The comparison with regard
to years of working experience reveals that practitioners
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with fewer years of working experience are more likely to
have a solid knowledge of malaria than those with greater
experience, due to the fact that they have received more
recent and up-to-date training [13].

This study consisted of a cross-sectional survey of the
Bata District, so the main limitation is that the results
may not be generally applicable to the rest of the country,
even when low compliance with first-line malaria treat-
ment throughout the country is one of the main concerns
of the National Programme for Malaria Control (NPMC).

Conclusions

Practitioners at the Bata Regional Hospital had a higher
knowledge of malaria and better practices than those
working at the health centres. However, general knowl-
edge about malaria and the National Malaria Treatment
Guidelines is low in both groups. It is, therefore, essen-
tial to reinforce practitioners’ knowledge and use of the
NMTG in order to improve malaria case management
and disease control in the region.
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