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Abstract :-

Introduction: Despite the strong commitment of health
authorities to the elimination of malaria, this infectious
disease is still responsible for high morbidity and
mortality worldwide. In Gabon it continues to be a
public health burden. The objective of this study was to
assess the prevalence of malaria among patients at the
Sino-Gabonese Friendship Hospital in Franceville, in the
southeast of the country.

Methods: A retrospective and cross-sectional study was
conducted in a hospital setting, based on the results of
microscopic examinations of thickened drops, recorded
in the registers of the medical analysis laboratory of the
Sino-Gabonese Friendship Hospital in Franceville, from
June 2019 to May 2021.

Results: In this study, the prevalence of malaria among
patients at the Sino-Gabonese Friendship Hospital in
Franceville was 32.54% 95% CI = [0.29 - 0.30]. The age
of the study participants ranged from 15 to 49 years
(mean age 24.79 years). We observed that with 1776
cases and a percentage of 58.91% (p < 0.001), women
were more infected than men, the age group most
infected by malaria was 14 to 49 years, with 1156 cases
or 38.34%. The seasonal distribution of malaria during
the study period indicated that quarters 3 and 7
including the months of December, January and
February, with respectively 609 (21.95%) and 557
(20.07%) cases of malaria, corresponded to the short dry
season (December to January) and the beginning of the
long rainy season (February to May).

Conclusion: The results of this study underline the need
to break the chain of malaria transmission. Thus,
planning and monitoring of malaria control measures
should be intensified throughout the year in Franceville,
South-East Gabon,
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I. INTRODUCTION

Malaria is a parasitic infection, tropical and
intertropical, associated or not with clinical signs, it is
identified in the body, by the presence of a parasite
belonging to the genus Plasmodium, carried to humans by
mosquitoes of the genus Anopheles. A distinction is made
between malaria-infestation or asymptomatic and malaria-
disease [1]. Malaria remains today a great scourge for
humanity. Indeed, worldwide, WHO has estimated 241
million cases with 627,000 deaths in 2020 against 227
million cases with 558,000 deaths in 2019, with the highest
number recorded in the WHO African region [2]. As
malaria continues to plague the world, it remains highly
endemic in sub-Saharan African countries [3]. This is the
case, on the one hand, in the Democratic Republic of Congo,
where between 2016 and 2019, the burden of malaria cases
increased by 7%, from 305 to 226 per 1000 of the
population at risk [4], and on the other hand, in Niger, 5.2
million cases and 10,000 deaths were recorded in 2015 [5].
Located in central Africa and crossed by the equator, Gabon
enjoys a hot and humid climate. These conditions are
conducive to the development of Plasmodium, giving this
country the status of a malaria endemic country. Moreover,
according to Gabon's malaria control program, 45% of
medical consultations in health facilities concern malaria.
Children and pregnant women represent 71% of these [6].
Moreover, it has been indicated that malaria remains not
only the first cause of consultation of health structures, of
school absenteeism for children, and workers for adults, but
also of death [7]. Despite the existence of numerous studies
on malaria in Gabon, and the efforts made by the
government to improve access to health care and the quality
of services for the fight against malaria, the fact remains that
this disease remains a real public health problem for the
populations of this country. It is in this context that the main
objective of this study was to evaluate the prevalence of
malaria among patients at the Sino-Gabonese Friendship
Hospital during the two years preceding the study period.
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Il. MATERIALS AND METHOD

A. Study setting

This study was carried out in the laboratory of the Sino-
Gabonese friendship hospital in Franceville. Located in the
2nd district of this city, the hospital has an adequate
technical platform for most medical examinations.
Franceville is the provincial capital of Haut Ogooué, in the
south-east of Gabon. The average seasonal high is 31°C, and
the minimum is 23°C. This means that the average
temperature in Franceville is 27°C. As in all other cities in
the interior of Gabon, despite the efforts of the political
authorities, factors such as sanitation, water supply and
drinking water are not very good in the city of Franceville,
which has urban slums and under-integrated neighborhoods
as neighbors, The use of contaminated river water or water
from the Mpassa River for washing clothes, dishes or even
drinking water makes the population very vulnerable to food
and water-borne diseases [8].

B. Type, period, and study population

This retrospective, cross-sectional study was conducted
in the medical analysis laboratory department of the Sino-
Gabonese Friendship Hospital in Franceville between June
2019 and May 2021. It was carried out on the basis of the
results of malaria examinations performed by thick drop,
recorded and consigned in the registers of the said
laboratory.

C. Sampling method

In order to target and focus only on the results of malaria
examination by thick drop microscopy during the study
period, a purposive sampling was used. The
representativeness of the study was guaranteed, the sample
size depended on the number of cases registered in the
laboratory database of the Sino-Gabonese Friendship
Hospital of Franceville. For this study, the parameters
retained for each patient were: Age, sex, and examination
result during the study period.

D. Procedure for obtaining data

The data used for the study were results from the
medical analysis laboratory of the Sino-Gabonese
Friendship Hospital in Franceville. Access to these data was
facilitated by a letter N° 417/MS/SG/DRSSE/ HASG from
the management of this hospital authorizing us to carry out
this study. The extracted data were made available to us in
digital form. All the results of malaria examinations from
June 2019 to May 2021 were extracted and used for the
study.
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E. Inclusion and exclusion criteria

The parameters and results of all persons who had a
malaria examination (thick drop) between June 2019 and
May 2021 at the medical analysis laboratory of the Sino-
Gabhonese Friendship Hospital in Franceville were included
in this study.

Excluded from the study were the results of persons
suspected of having malaria, but without laboratory
confirmation, and the results of doubtful or incomplete
examinations.

F. Ethical considerations
The data received did not include the identity or personal
information of the patients.

G. Statistical analysis of the data

Entered in a Microsoft Excel 2016 format, the data were
then analyzed with R software version 3.6.1, including
measurement of rates and associations. An exact binomial
test was used to determine correlations might exist between
typhoid fever prevalence and certain values. A 95%
confidence interval was estimated, and a p<0.05 value was
considered statistically significant.

. RESULTS

A. Demographic characteristics of malaria patients

Between June 2019 and May 2021, a total of 9266
patients who consulted for the thick drop examinations were
collected for this study. With a sex ratio of 1.56, women
were in the majority with, 5649 patients than men who
counted 3617 patients. With an average age of 18.63 years,
the most represented age group was 15 to 49 years with
3838 or 41.42%, followed by 0 to 4 years with 2526 patients
or 27.26%, 5 to 14 years or 19.32% and finally over 50
years with 1111 patients or 12%.Table 1

Age groups Male Female Total
0 — 4 years 1300 1226 2526
5 — 14 years 897 894 1791
15-49 years 1097 2741 3838
> 50 years 323 788 1111
Total 3617 5649 9266
Table 1: Demographic characteristics of patients during the
study period

B. Distribution of the rate of patients diagnosed positive for
malaria by sex at the medical analysis laboratory of the
Sino-Gabonese Friendship Hospital during the study
period
Among the 9266 patients collected in this study, 3015

(32.54%) patients suffered from malaria. There were 1239

or (41.09%) males and 1776 or (58.91%) females, Figure 1.
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Fig. 1. Distribution of positive malaria cases by sex during the study period

C. Distribution of the rate of patients diagnosed positive for
malaria by age group at the medical analysis laboratory
of the Sino-Gabonese Friendship Hospital during the
study period
The greatest number of malaria cases was recorded

among women compared to men in all other age groups

except for the 0-4 year age group, in which only 392 cases
were recorded compared to 445 cases among men. The age
group of 15 to 49 years with 1156 or 38.34% of malaria
cases was the most affected, followed by the 0 to 4 years
with 837 cases or 27.76%, then the 5 to 14 years with 785
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cases or 26.04%, and finally the 50 years and over with 237
cases or 7.86%. While the lowest percentage of cases
among men was recorded in the age group of 50 years and
over with 78 cases or 2.62%, the highest rate among women
was in the age group of 15 to 49 years with 822 cases or
27.26%. For both men and women, the age group 50 years
and older with 79 cases (2.627%) and 158 cases (5.24%)
respectively, recorded the lowest number of malaria cases
among patients at the Sino-Gabonese Friendship Hospital in
Franceville during the study period. Figure 2.
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Fig. 2: Distribution of the rate of patients diagnosed with malaria by age groups

D. Correlation between malaria infection, gender and age

groups

Table 2 shows an analysis of the significance level of the
observed differences in the percentage of malaria infection
of males versus females by age groups that was performed
using the exact binomial test. The test was considered
significant when p-value < to 0.05 that using a 95%
confidence interval, and P-value <0.05, there was a 50/50
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difference between the presence of malaria in males and
females, which were statistically significant during the study
period from June 2019 to May 2021. With 1776 patients and
a percentage of 58.91% (p < 0.001). 95% confidence
interval is [0.57- 0.60], females were more infected than
males in whom 1050 patients were recorded with a
percentage of 41.09%.
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Binomial test
Age groups Male Female Total

p(H) 1C95% p-value
0 —4 years 445 392 837 0.53 [0.49-0.56] 0.07
5 — 14 years 381 404 785 0.48 [0.44-0.52] 0.43
15- 49 years 334 822 1156 0.28 [0.30-0.34] < 0.001*
> 50 years 79 158 237 0.33 [0.25-0.32] < 0.001*
Total 1239 1776 3015 0.41 [0.37 - 0.40] < 0.001*

Table 2: Exact Binomial test on the correlation between malaria cases, gender and age groups

* significant test

E. Distribution of malaria cases by age group and by
quarter
During the eight quarters of the study period, the age
group most affected by malaria was 15 to 49 years old with
1156 cases, i.e. 38.34%, followed by O to 4 years old with
837 cases or 27.77%. While quarter 1 had the lowest
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percentage of malaria cases during this study with 80 cases
or 2.65%, quarter 3 had the highest number of cases as it
recorded 903 cases or 29.95%, followed by quarters 7, 6, 4,
2, 8, and 5 with 557, 484, 406, 368, 261, and finally 250
malaria cases respectively. Figure 3.

Quater 4

Quater5 Quater6 Quater7 Quater 8
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Fig. 2: Distribution of malaria cases by age group and quarter

F. Seasonal distribution of malaria cases during the study
period.

During the different quarters (eight quarters), which
constituted the period of our study, the prevalence of malaria
was unevenly distributed from one quarter to another
(Figure 3). The highest prevalence, represented by two
peaks, was observed in quarter 3 (609 cases or 20.20%)
which includes the months of December, January and
February 2019, and quarter 7 (557 cases or 18.47%) which
includes the same months in 2021. We note that quarters 3
and 7 include the short dry season (December to January)
and the beginning of the long rainy season (February to
May). Quarter 1, which includes the months of June, July,
and August 2019 representing the beginning of the study,
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recorded the lowest number of malaria cases. Quarter 2,
which includes the months of September, October, and
November 2019, represented by the short rainy season
(September to December), recorded 268 or 8.89% of cases,
while Quarter 6, which includes the same months but in
2020, recorded 484 or 16.06% of malaria cases. Quarter 4
which includes the months of March, April and May 2020
and quarter 8 which includes the months of March, April
and May 2021 including the long dry season (March to
September), recorded 406 cases or 13.47% and 261 cases or
8.66% respectively. The seasonal distribution of malaria
cases among patients in this study, was significantly
different (p< 0.001), 1C95% [0.20 0.23].
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Fig. 3: Seasonal distribution of malaria cases in patients

Quarters Seasons

Large dry season

Small rainy season

Short dry season and beginning of the long rainy season
Large dry season

Large dry season

Small rainy season

Short dry season and beginning of the long rainy season
Large rainy season

Table 2: Correspondence between the different quarters and seasons.
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IV. DISCUSSION

With the general objective of determining the
prevalence of malaria among patients at the Sino-Gabonese
Friendship Hospital in Franceville, southeastern Gabon, over
a two-year period, this study recorded a total of 9266
patients who consulted the medical analysis laboratory of
the Sino-Gabonese Friendship Hospital during the study
period. The distribution of participants according to sex
gave a sex ratio (F/H) of 1.56, with women in the majority
with n=5649 (61%) versus n=3617 (39%. ) With an average
age of 24.79, the greatest number of participants was
recorded among women compared to men in all age groups
except those 50 years and older. This result is similar to that
of a study in which females constituted 53% of the study
population [9]. Of the 9622 participants tested during the
study period, 3015 patients were diagnosed as malaria
positive, representing an overall prevalence of 32.54%. This
result, while higher than 29% obtained elsewhere [10], was
lower than the results of previous studies lower than that
obtained in two previous studies, one that reported a
prevalence of malaria of 38.96% [11], and the other
conducted in the Central African Republic that reported a
prevalence of 36.57%. [12]. This variability of results can be
justified not only by the geographical location of the study
sites, but also by the disparity of the study population and
the variations in national or local transmission of the disease
in different geographical contexts also have their importance
on the periods of the studies. In addition, the mode of
disparity in the investigative techniques of each laboratory,
may also have an effect on the result [13]. With 1776
patients and a percentage of 58.91% (p < 0.001), women
were more infected than men, in whom 1050 patients were
recorded, with a percentage of 41.09%. Contrary to studies
that indicated on the one hand, that the frequency of the
disease was 35% in women and 38.6% in men [12], and on
the other hand, the one indicating that men were more
affected than women in Kola Diba health center in Ethiopia
[13], our result indicates that women were the most infected.
This result is similar to that obtained in a previous study that
observed that women were 2.261 times more likely to be
infected with malaria than men [14]. This result may be
related to the large female population in our study area,
without forgetting that, in our traditional societies, the nature
of women's occupation and outdoor activities is different
from that of men. On the other hand, the origin of the
differences in the prevalence of infection between men and
women could be explained by the fact that, as the prevalence
of HIV is higher among women in the study area, this may
contribute to the higher prevalence of malaria found in
women, as it is known to cause a loss of immunity, and
therefore HIV-infected adults are more likely to have
malaria than those who are not infected [15, 16]. In addition,
women who have ever been pregnant, lose their acquired
semi-immunity in adulthood and are at greater risk of
malaria than other adults, which may also contribute to the
higher prevalence observed in women [17]. This study
indicated that the age group most affected by malaria was
15-49 years. This figure is justified by the majority of this
age group in the study. On the other hand, the 0-4 year age
group was well represented by many malaria cases. This
result is consistent with most studies conducted in Africa in
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general and in Gabon in particular. These studies report a
high prevalence of malaria in children under 5 years of age
[4, 15, 18]. This could be explained by the fact that in this
age group, children are less immune to malaria. The
seasonality of malaria observed in this study, presented two
high malaria prevalence peaks, in February 2020 and 2021,
at the beginning of the major (long) rainy season (February
to May). Although in Accra, Ghana, the peak of malaria had
been reached in July and August, the result of our study was
also reported there, immediately after the peak of rainfall in
June [19]. Unlike studies that observed a high frequency of
malaria cases in October and December corresponds
respectively to the beginning of the dry season [20], our may
be related to the fact that a high rainfall. This can be
explained by not only the establishment of adequate wet
conditions in which plasmodium disseminates easily [21].

V. CONCLUSION

Despite the progress made in the fight against malaria,
it remains a serious public health problem in Gabon. The
prevalence of malaria parasites in patients at the Sino-
Gabonese Friendship Hospital in Franceville remained
relatively high at 38.96%. The presence of such a parasite
reservoir in these patients represents a key factor in the
transmission of malaria. Our results are essential for public
health practitioners and policy makers as they can help plan
and implement targeted and effective preventive activities
for the various malaria eradication programs in semi-urban
areas such as Franceville.
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