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Abstract

Malaria is endemic in Guinea; however, the extent and role in transmission of asymptomatic
malaria are not well understood. In May 2023, we conducted a rapid community survey to
determine Plasmodium falciparum (P. falciparum) prevalence among asymptomatic individuals
inMiddle Guinea (Prefecture Dalaba) and Forest Guinea (Prefecture Guéckédou). InDalaba, 6 of
239 (2.1%, confidence interval (CI) 0.9–4.8%) individuals tested positive for P. falciparum by a
rapid diagnostic test (RDT), while in Guéckédou, 147 of 235 (60.9%, CI 54.5–66.9%) participants
tested positive. Asymptomatic malaria needs to be considered more strongly as a driver of
transmission when designing control strategies, especially in Forest Guinea and potentially other
hyper-endemic settings.

Key results
• The prevalence of asymptomatic malaria was very high (60.9%, CI 54.5–66.9%) in the

selected communities in Forest Guinea.
• The prevalence was expectedly low (2.1%, CI 0.9–4.8%) in the selected communities in

Middle Guinea.
• Current control strategies in Forest Guinea seem insufficient to reducemalaria prevalence

and, likely, transmission.
• Both policies and control strategies need to more proactively consider asymptomatic

malaria in hyper-endemic settings.

Summary

Malaria is endemic in Guinea; however, the extent and role in transmission of asymptomatic
malaria are not well understood. In May 2023, we conducted a rapid community survey to
determine Plasmodium falciparum (P. falciparum) prevalence among asymptomatic individuals
in Middle Guinea (Dalaba) and Forest Guinea (Guéckédou). We used a cluster sampling
approach with the purposive selection of two prefectures and four communities and the full
enrolment of all individuals in the selected communities. The prevalence was calculated with a
95% confidence interval (CI). In Dalaba, 6 of 239 (2.1%, CI 0.9–4.8%) individuals tested positive
for P. falciparum by a rapid diagnostic test (RDT), while in Guéckédou, 147 of 235 (60.9%, CI
54.5–66.9%) participants tested positive. Asymptomatic malaria needs to be considered more
strongly as a driver of transmission when designing control strategies, especially in Forest Guinea
and potentially other hyper-endemic settings.

Introduction

Despite decades of control efforts, malaria remains endemic in many countries in Africa and is a
major cause of morbidity and mortality, particularly in children [1]. The World Health Organ-
ization’s current guidelines focus on ‘test, treat, and track’ strategies for symptomatic individuals,
complemented by preventive efforts such as vector control and chemoprophylaxis for high-risk
groups [2, 3]. However, there is growing recognition that many individuals infected with malaria
may not display overt symptoms, due to immune protection from previous exposures and other
factors, but they may still contribute to overall disease transmission [4–6]. The extent to which
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these asymptomatic infections exist in a population may help to
determine the effectiveness of existing control efforts. Guinea is
highly endemic for malaria, with Forest Guinea being a hyper-
endemic area, experiencing year-round transmission [7, 8], while
the holoendemic coastal andmiddle regions of the country seemore
seasonal transmission [8–10]. Overall malaria incidence ranged
from 87 to 101 per 1,000 per year between 2006 and 2010
[9]. Regional differences in the incidence of non-severe malaria
ranged from 57 to 103 per 1,000 per year in 2011 [11]. In 2021,
malaria prevalence among symptomatic and asymptomatic children
aged 6–59 months ranged from 1.5% (Conakry capital region) to
55.0% (N’Zérékoré, Forest Guinea) [12], and in 2011, parasite
prevalence in all age groups ranged from 3% (Conakry capital
region) to 66% (Forest Guinea). [11] As these surveys were con-
ducted, additional control efforts have been implemented in hyper-
and holoendemic settings, notably the roll-out of seasonal chemo-
prophylaxis to high-risk groups. The main parasite present in
Guinea is Plasmodium falciparum (P. falciparum) [8].

Given the relative lack of recent data regarding the current
prevalence of asymptomatic malaria in individuals over the age of
5 and subsequently the potential contribution to transmission, we
sought to estimate the prevalence of asymptomatic malaria in older
children and adults in Middle Guinea and Forest Guinea.

Methods and materials

As part of a prospective, longitudinal study on acute febrile illness
(AFI) in two prefectures in Guinea, we conducted a rapid com-
munity survey in May–June 2023, which is the beginning of the
rainy season. Our two study areas were Dalaba, in Middle Guinea,
and Guéckédou, in Forest Guinea. We used a three-level cluster
sampling approach. The two prefectures were chosen purposively
as representing the diversity of prevalence and incidence of AFI in
Guinea based on past surveillance data. Within each prefecture,
two communities were chosen purposively based on guidance
from the local health authorities and experts for their suitability,
which included consideration of accessibility and research fatigue
on the part of the communities. All individuals within these
communities were eligible to be enrolled in the study if they were
6 years old or older, did not currently show any clinical signs of
AFI, and were able and willing to provide consent either them-
selves or via their parents or guardians for a socio-demographic
and behavioural questionnaire and finger-prick blood sample for a
malaria rapid diagnostic test (RDT) to detect P. falciparum using
the Bioline™Malaria Ag P.f Test Kit from Abbott. The prevalence
was calculated with a 95% confidence interval (CI). The data were
analysed in R using RStudio.

Figure 1. Demographic characteristics of study participants by prefecture. Participants aged below 6 were not eligible for inclusion.
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Results

In Guéckédou, 239 individuals met the inclusion criteria, and in
Dalaba, 240. All of them were included in the study, with RDT
results being available for 474 across both sites. In Guéckédou, 51%
of participants were male, and in Dalaba, 68% of participants were
male. The median age in Guéckédou was 20 years (standard devi-
ation (SD) 18.54), and in Dalaba, it was 30.5 years (SD 17.37).
Figure 1 gives an overview of the age and sex breakdown at both
study sites. In Dalaba, 6 of 239 (2.1%, CI 0.9–4.8%) individuals
tested positive for P. falciparum by RDT, while in Guéckédou,
147 of 235 (60.9%, CI 54.5–66.9%) participants tested positive.
Positivity decreased with increasing age in both prefectures (see
Table 1), with children being most affected.

Discussion and conclusion

Forest Guinea is a hyper-endemic area for malaria; despite this, the
results were still higher than expected given that only asymptomatic
individuals were eligible to participate. Results would not have been
expected to be as low as in Dalaba, which is not in a hyper-endemic
zone, and our sample had a higher median age. However, the
difference is large enough to not be fully explained by these two
factors alone.

Themore expected results fromDalaba using the same RDT and
eligibility criteria should reduce the likelihood of the results in
Guéckédou having been influenced by quality issues with the

RDT. The results from the second study can therefore be seen as
a control for the validity of the test kits. The study is potentially
biased by the purposive sampling applied when selecting the com-
munities as one of the criteria applied was the possibility for the
study team to access the field site, meaning those communities with
better road access were more likely to be chosen. Additionally, we
only conducted malaria RDTs and not microscopy in this study.
For confirmation and further investigation of the results, follow-up
with microscopy would be recommended, especially to ascertain
the risk of transmission through observation of gametocytes.

As Forest Guinea experiences year-round transmission, we
expect these results to not be a singular phenomenon; however,
we strongly suggest a repeat sampling during or at the end of
the rainy season. Dalaba experiences seasonal transmission pat-
terns, with peak incidence between July and October and the
beginning of the rainy season seeing lower malaria prevalence
[8]. We expect the prevalence of asymptomatic malaria to be
significantly higher during or at the end of the rainy season in
Dalaba.

While additional research is needed to explore these results
further, they suggest that current control strategies in Forest Guinea
are likely insufficient with respect to malaria transmission, putting
children and other vulnerable groups at risk of severe disease.
National decision-makers should consider the role of asymptom-
atic malaria as a driver of transmission in developing policies and
intervention strategies in the future. The results also highlight the
limitations of test-to-treat approaches for symptomatic individuals
as a disease control strategy as they exclude a significant group of
individuals. Further approaches to target and limit transmission in
asymptomatic groups may be warranted, in addition to other
standard control measures such as vector control and (seasonal)
chemoprophylaxis for high-risk groups.

Additionally, we recommend that data collection and analysis
for malaria control should also consider older children and adults.
Currently, the focus is primarily on children below the age of
6. While this is an important risk group for morbidity manage-
ment, from the point of transmission including other age groups
would also be valuable and help to determine prevalence profiles
in other vulnerable groups, such as pregnant women. Ideally, such
data should be not only collected regularly but also made publicly
available for analysis, within the bounds of privacy
considerations.

Data availability statement. Due to the very small number of respondents in
some age and gender (other) categories, the data cannot be made publicly
available as they are potentially identifying.
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Table 1. Prevalence of asymptomatic malaria in the prefectures Dalaba and
Guéckédou in May or June 2023 by age group

Age
Prevalence

of Dalaba (95% CI)
Prevalence

of Gueckedou (95% CI)

All 2.09 (0.90–4.80) 60.85 (54.48–66.87)

6–10 6.25 (0.32–28.33) 82.50 (68.05–91.25)

11–15 12.50 (3.50–63.02) 87.50 (73.89–94.54)

16–20 0.00 (0.00–10.15) 75.61 (60.66–86.17)

21–25 3.85 (0.20–18.89) 46.67 (30.23–63.86)

26–30 3.57 (0.18–17.71) 45.45 (26.92–63.34)

31–35 0.00 (0.00–14.87) 37.50 (13.68–69.43)

36–40 0.00 (0.00–12.46) 42.86 (15.82–74.95)

41–45 0.00 (0.00–16.11) 62.5 (30.57–86.32)

46–50 0.00 (0.00–29.91) 50.00 (21.52–78.48)

51–55 0.00 (0.00–25.88) 16.67 (0.85–56.35)

56–60 0.00 (0.00–25.88) 16.67 (0.85–56.35)

61–65 0.00 (0.00–32.44) 0.00 (0.00–35.43)

66–70 0.00 (0.00–48.99) 16.67 (0.85–56.35)

71–75 0.00 (0.00–48.99) 0.00 (0.00–56.15)

76–80 0.00 (0.00–94.87) 100.00 (5.13–100.00)

81–85 NaN NaN

86–90 0.00 (0.00–65.76) 50.00 (2.56–97.44)

>90 NaN NaN
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