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Background: Early identification and management of cases are key for
controlling and eliminating malaria. This study aimed to assess the factors
associated with the delay malaria treatment in Guinea.

Methods: Cross-sectional study was conducted at 60 health facilities in eight
administrative regions from December 2022 to March 2023. Patients with a
diagnosis of malaria through either microscopy or a rapid diagnostic test (RDT),
were interviewed using a standardized questionnaire. Treatment delays were
defined as seeking care 48 hours after the onset of symptoms. Logistic
regression was performed to assess factors associated with treatment delay.
Adjusted odds ratio (OR) and confidence interval (Cl) were used to explain the
associated factors.

Results: 3,300 malaria patients were included and the findings showed a median
time of symptoms onset and access of malaria treatment was 3.04 days.
Alarmingly, only 800 (24.24%) of all cases sought and received treatment
within 48 hours of symptom onset. The multivariate logistic regression
indicated that children under 5 years of age who attempted self-medication
for fever were 4.32 times more likely to experience a delay in treatment than
those who sought immediate medical care in health facilities (OR:4.32, 95% ClI:
2.96-6.36). Children whose parents had no formal education were 3.05 times
more likely to experience a delay in treatment (OR:3.05, 95% Cl: 1.66-5.60).
Moreover, when the disease was considered non-severe the first time by
caregivers, OR = 1.71 (95% Cl: 1.26-2.33). For those 5 years old and above,
using university hospital OR = 4.01, (95% ClI: 2.01-8.44), living in Forest Guinea
OR = 3.14, (95% CI 1.93-5.10) and Middle Guinea OR = 1.46 (95% Cl: 1.09-1.95)
were more likely to experience delay treatment.
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Conclusions: The proportion of malaria patients with treatment within 48 is low,
significantly falling short of the national targets. This substantial delay in
treatment was attributed to factors such the lack of formal education, self-
medication practices, and failure to recognize the illness severity. These findings
underscore the urgent need for NMCP to enhance awareness regarding the
importance of early presentation at health facilities, with targeted interventions.
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1 Introduction

Malaria is a major public health concern especially in tropical
regions. It was responsible for 249 million new cases and 608,000
deaths globally in 2022 (World Health Organization, 2023;
Venkatesan, 2024). Sub-Saharan African alone accounted for 94% of
cases and 95% of deaths (World Health Organization, 2023; Venkatesan,
2024). A favorable environment for the development of the vector, lack
of resources and persistent poverty are factors that perpetuate this trend.
According to the World Health Organization guidelines, malaria should
be promptly diagnosed and treated within 24 hours of symptom onset to
reduce the risk of severe disease, mortality and transmission (Bastaki
et al, 2018; World Health Organization, 2022). Patient factors such as
level of education, socio-economic status and medical factors such as
perceived severity of symptoms can lead to delays in diagnosis and
treatment of malaria (Bastaki et al,, 2018; Adeoti and Cavallaro, 2022;
Kabore et al., 2022a). Nevertheless, little is known about the duration
associated with each stage in the care of malaria patients at health
facilities in the high-burden countries like Guinea. Knowledge of these
different delays, and of the factors associated with delayed care, can help
structure training for healthcare providers and awareness-raising
messages of the communities.

In Guinea, there has been a notable reduction in the prevalence
of malaria at the national level. The proportion has dropped
significantly from 44% in 2012 to 17% in 2021 (Institut National
de la Statistique, 2013; INS Guinée et al., 2022; Programme National
de Lutte contre le Paludisme, 2023). This reduction can be
attributed to the implementation of primary prevention strategies
such as free insecticide-treated nets, chemoprevention of seasonal
malaria and improved case management activities (INS Guinée et
al.,, 2022). Consequently, the national Malaria Control Program has
set a target objective in their 2023-2027 plan to reduce both the
morbidity and mortality associated with malaria by at least 80%.
This concerted effort is of utmost importance in order to achieve the
ambitious goal of eliminating malaria as a public health concern by
the year 2030 (Programme National de Lutte contre le Paludisme,
2023). However, to meet these goals, early treatment-seeking
behavior and easy access to health services are crucial (Sonkong
et al., 2015; Workineh and Mekonnen, 2018). Some authors have
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been recognized that self-treatment may lead to delays in seeking
treatment, who can favorized to develop severe complications
(Sonkong et al,, 2015). A study carried out in Tanzania reported
that out of 87.2% patients who sought care, 44.6% within 24 hours
(Kassile et al., 2014). In some studies, age group, farmer occupation,
high health care prices, self-medication practice, types of health
facilities, distance to the health facilities were discovered to be major
drivers of treatment seeking delay (Mburu et al., 2021; Guntur et al.,
2022; Goshu and Tafasa, 2023).

In Guinea, a previous study of malaria patients at the Coyah
district hospital in 2019 revealed that only 23.8% had access to
treatment within 48 hours of the onset of symptoms (Cisse et al.,
2021). However, no previous studies have clarified timeframes
according to the health facilities level and the factors that may
influence this delay in the adults and children’s patients in the
country. Therefore, a better understanding of the factors
contributing to delayed treatment of malaria patients has the
potential to guide the design of case management strategies
adapted to the local context. The aim of this study was to assess
the factors associated with delayed malaria treatment in Guinea.

2 Methods
2.1 Study setting

Guinea is a coastal country in West Africa, with a surface area of
245,857 km? and an estimated population of more than 13 million in
2022 (Institut National de la Statistique, 2017). The country is divided
into four natural regions, eight administrative regions and 38
prefectures corresponding to 38 health districts. The national
health system is organized in a pyramidal style with the primary
level, accounting in 2022 for over 2,000 health post and 423 health
centers. At the secondary level, there are referral hospitals, including
26 districts, eight regional hospitals and eight communal medical
centers. At the tertiary level, there are three national hospitals that
make up the Conakry University Hospital. The private healthcare
sector is found at all three levels of the health pyramid and is less
regulated. There are more than 606 private structures, 110 of which
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who the data are integrated by the National Malaria Control Program
(Programme National de Lutte contre le Paludisme, 2023). The
Guinean national guidelines recommend testing all patients with
fever or history of fever and treating confirmed cases early with
antimalarial drugs. Malaria rapid diagnostic tests (RDTs) are the
most common diagnostic device and are used at all levels of health
facilities, as well as by community health workers. Oral artemisinin-
based combination therapies and intravenous or muscular
artemisinin derivatives are the drugs indicated for the management
of uncomplicated and complicated cases respectively (Guinea
National Malaria Control Program, 2018).

2.2 Site selection, sample size and
study participants

Due to the regional prevalence of malaria (<1-30%), one
health district was randomly sampled in each of the nine
administrative regions, except for N’Zerékoré where two
districts were selected due to the high prevalence of malaria
(30%) and the size of the region (six districts) (INS Guinée et
al., 2022; Hammer et al., 2024). Nine of Guinea’s 38 health
districts were selected at random. In each health district, one
hospital, one private facility integrated by the NMCP, one urban
health center, two rural health centers, two health posts and four
community health workers were selected randomly for inclusion
in the study. The Figure 1 shows the map of Guinea with the
selected districts by administrative region and natural region.

In this study, for each health district a minimal size calculated was
334 patients. For the nine districts chosen, the sample size minimum
estimation was 3,006 malaria patients. This number was obtained after
considering the proportion of 32% in Guinea for seeking advice in the
first two days following the onset of fever (INS Guinée et al., 2022). The

10.3389/fmala.2024.1469790

patients were divided into two age groups: children under 5, considered
a vulnerable group for whom a range of activities are currently
deployed (seasonal malaria chemoprevention, routine insecticide-
impregnated nets (LLINs), perennial chemoprevention), and the 5+
age group benefiting from a general prevention strategy with a specific
focus on pregnant women. The recruitment at each health facility took
place until the required number of respondents agreed to participate.

2.3 Study design and period

This study was conducted in a cross-sectional from December
2022 to March 2023. The participants were patients who had
received laboratory-confirmed diagnoses of malaria had been
treated at health facilities in selected sites. These patients were
recruited from hospitals, health centers, health posts and
private clinics.

2.4 Study data collection

Data were collected from patients and caregivers using a tested
and validated structured interview questionnaire. Eleven trained
final-year medical and master students interviewed participants in
French or local language. These investigators were trained in to
carry out the interview face-to-face before the start of data
collection. Data on socio-demographic characteristics collected
included age, gender, residence area (rural or urban), marital
status (married or unmarried), education (no education, less than
university, university and professional), previous occupation
(craftsman/farmer/trader, government worker, Not working),
administrative region, religion (Muslim or Others), number of
under-5 children in household (<2 or >2)

Study stes

Sampied dstrcts
District boundaries
— ROQION DOUNGArios

FIGURE 1
Map of site studies carried out.
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The treatment seeking behavior included the access of health
services included the type of health facilities of recruitment (Private
health facility, Prefectural hospital, health centers, health posts and
university hospital), travel time to nearest health facilities (<2 hours,
>2 hours), first actions taken in response to illness (Public health
facility, private health facility, Self-treatment) and number of
recourses before treatment (1 recourse, 2 recourses, >3 recourses).

The medical records informed the type of malaria
(Uncomplicated, or Complicated) and type of laboratory
confirmation (RTD, Microscopy and RTD associate to microscopy).

Information on the time between onset of symptoms and
consultation at a health facility was sought and used to determine
whether patients were delayed in seeking malaria care. Delay in case
management was defined as a 48 hour between the onset of
symptoms and care at the health facility.

2.5 Data analysis

Descriptive statistics were used to summarize sociodemographic,
treatment-seeking behavior and delayed treatment-seeking. The time
passed between the onset of symptom to the time of treatment was
defined as early if care was sought within 48 hours after the onset of
fever (coded as 0) and delayed if care was sought 48 hours after the
onset of fever (coded as 1). Bivariate analyses and logistic regression
were performed to estimate the effects of each explanatory variable on
the dependent variable. The analysis of associated factors was carried
out according to age groups (< 5 years and 2 5 years) due to the clinical
classification of NMCP and to control for the effect of confounding
variables. Logistic regression was performed to identify associations
between independent variables and delay antimalarial treatment access.
This analysis was performed separately between the group of under-5-
year-olds who are currently benefiting of several prevention strategies,
and those aged 5 and over.

Independent variables significantly related to delay in access to
treatment (p-value <0.20) in the bivariate analysis were included in
a multiple logistic regression analysis at the same time. Then, the
Akaike Information Criterion (AIC) to optimize model
performance with the STEPAIC function was used to obtain a
final model. Statistical significance was defined as a p-value <0.05,
while a final odds ratio (OR) with 95% confidence interval (95% CI)
was used as an indicator of the magnitude of the association
between independent variables and delay in access to antimalarial
treatment. Checks were made for linearity, collinearity and
interaction terms. The fit of the final model to the data was
assessed by Hosmer and Lemeshow’s goodness of fit test. All
analyses were performed using R 4.3.2 (RStudio 2023.12.0 + 369).

2.6 Ethical issues

The study was approved by the National Ethics Committee for
Health Research of Guinea (registered as #151/CNERS, 2022). This
study was conducted in accordance with the principles of the
Declaration of Helsinki.
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3 Results
3.1 Socio-demographic characteristics

A total of 3,300 patients with confirmed malaria were surveyed.
Children aged under 5 years old 1,132 (34.30%) and those aged 5-
15 years old 682 (21.67%) were predominant. The age median of the
patients aged under 5, was 24 months, the youngest was 6 months
old and the oldest was 59 months. Most patients were recruited at
the natural regions of Lower Guinea 1,079 (32.70%), from health
centers 1,378 (41.76%), with a diagnosis of uncomplicated malaria
2,720 (82.42%), were urban residents 2,138 (64.79%). A total 1,632
(49.45%) were women and 1,668 (50,55%) were male. Respondents
(patients or caregivers) were No formal education 1,749 (53.0%),
currently married 2,791 (84.58%), farmers/traders 1,680 (50.91%),
and Muslim faith 2,758 (83.58%). Basically, 1,656 (50.18%)
respondents had fewer than two children under 5 years of age in
their household, had a travel time to nearest health facility within 2
hours 3,142 (95.21%), and initially thought the illness was not
serious 2,135 (65.24%). No conventional care was the first actions
taken in response to illness for 1,298 (39.33%) of all malaria
patients. The distribution of characteristics by age group of
patients is summarized in Table 1.

3.2 Timeframes, treatment-seeking
behavior for malaria

The median number of days until patients presented to the
health facility was 3.0 days of symptoms onset, ranging from 1.0 day
in 40 days. Once in the healthcare facilities, the median time
between patient arrival and access to treatment was 1.5 hours,
ranging from 1.50 hours for those under 5 to 1.75 hours for those 5
and over. In general, the median time for patients arriving and
consultation at a health facility was 15 minutes, the time it took to
perform a diagnostic test was 5 minutes, the time it took to receive
test results was 30 minutes, and the duration between results to
receive treatment was 15 minutes. Then according to the health
facilities level, the median time from arrival to receiving treatment
was 6 hours at university hospital, 2.9 hours at district hospitals,
2.25 hours at private health facilities, 1 hour at health post, and the
health center. An illustration of the different ranges of patient
treatment time according to health facilities level is shown in
Figure 2. The median delay between first symptoms and access to
malaria treatment was 3.04 days, with 3.03 days for under 5 years
old to 3.06 days for 5 years old and over. According to age group
and health facility level, the longest delays before access to
treatment were observed for under-5 in private facilities for
complicated cases (4.20 days), and in district hospitals for
uncomplicated cases (3.80 days). For the 5 year and above group,
the longest delays for complicated cases were observed in district
hospitals and at the university hospital. The distribution of the
number of days between symptoms and access to malaria treatment
by age, type of malaria and level of health care facility is illustrated
at Figure 3.
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TABLE 1 Socio-demographic characteristics of respondents by age of malaria patients, Guinea, 2023.

Total (N = 3,300) <5 yearsold, N =1132 >5yearsold, N=2,168

Category
n (%) 95% ClI n (%) 95% Cl n (%) 95% ClI
Residence area Urban 2,138 (64.79%) | [63.13-66.41] 735 (64.93%) [62.06-67.70] 1,403 (64.71%) [62.65-66.72]
Rural 1,162 (35.21%) | [33.59-36.87] 397 (35.07%) [32.30-37.94] 765 (35.29%) [33.28-37.35]
Gender Female 1,632 (49.45%) | [47.74-51.18) = 500 (44.17%) | [41.26-47.12] | 1,132 (52.21%) @ [50.09-54.33]
Male 1,668 (50.55%) | [48.82-52.26] = 632 (55.83%) | [52.88-58.74] | 1,036 (47.79%) @ [45.67-49.91]
Natural region Lower Guinea 1,079 (32.70%) = [31.10-34.33] 268 (23.67%) [21.25-26.28] 811 (37.41%) [35.37-39.49]
Upper Guinea 739 (22.39%) [20.99-23.86] 338 (29.86%) [27.22-32.63] 401 (18.50%) [16.90-20.21]
Middle Guinea 746 (22.61%) [21.20-24.08] 231 (20.41%) [18.12-22.90] 515 (23.75%) [21.99-25.62]
Forest Guinea 736 (22.30%) [20.90-23.77] 295 (26.06%) [23.54-28.74] 441 (20.34%) [18.68-22.11]
Type healthcare facility Health center 1,378 (41.76%) | [40.07-43.46] = 462 (40.81%) | [37.94-43.75] | 916 (42.25%) | [40.16-44.37]
of recruitment
District hospital 1,220 (36.97%) | [35.32-38.65] = 516 (45.58%) | [42.66-48.54] | 704 (32.47%) | [30.51-34.50]
Private facility 257 (7.79%) [6.91-8.77] 43 (3.80%) [2.79-5.13] 214 (9.87%) [8.66-11.22]
Health post 233 (7.06%) [6.22-8.00] 76 (6.71%) [5.36-8.37] 157 (7.24%) [6.20-8.43]
University hospital 212 (6.42%) [5.62-7.33] 35 (3.09%) [2.19-4.32] 177 (8.16%) [7.06-9.42]
Education of respondent University and professional 399 (12.09%) [11.01-13.26] 90 (7.95%) [6.47-9.72] 309 (14.25%) [12.82-15.81]
Less than university 1,152 (34.91%) | [33.29-36.57) 384 (33.92%) | [31.18-36.78] | 768 (35.42%) | [33.42-37.49]
No formal education 1,749 (53.00%) = [51.28-54.71] 658 (58.13%) [55.19-61.01] 1,091 (50.32%) [48.20-52.45]
Occupation of respondent Government worker 175 (5.30%) [4.57-6.14] 44 (3.89%) [2.87-5.23] 131 (6.04%) [5.09-7.15]
Farmer/trader 1,680 (50.91%) = [49.19-52.63] 616 (54.42%) [51.46-57.34] 1,064 (49.08%) [46.95-51.20]
Student 250 (7.58%) [6.71-8.54] 50 (4.42%) [3.33-5.83] 200 (9.23%) [8.06-10.54]
Not formal working 1,195 (36.21%) | [34.57-37.88] = 422 (37.28%) | [34.47-40.18] | 773 (35.65%)  [33.64-37.72]
Marital status of respondent Married 2,791 (84.58%)  [83.29-85.78] = 1,065 (94.08%) = [92.50-95.35] | 1,726 (79.61%) | [77.84-81.28]
Unmarried 509 (15.42%)  [14.22-16.71] 67 (5.92%) [4.65-7.50] 442 (20.39%) | [18.72-22.16]
Religion of respondent Muslim 2,758 (83.58%) = [82.26-84.82] 923 (81.54%) [79.13-83.73] 1,835 (84.64%) | [83.04-86.12]
Other 542 (16.42%) [15.18-17.74] 209 (18.46%) [16.27-20.87] 333 (15.36%) [13.88-16.96]
Number of under-5 children <2 1,656 (50.18%) = [48.46-51.90] 454 (40.11%) [37.25-43.03] 1,202 (55.44%) [53.32-57.55]
in household
>2 1,644 (49.82%) | [48.10-51.54] 678 (59.89%) | [56.97-62.75] | 966 (44.56%)  [42.45-46.68]
Number recourse used 1 Recourse 1,337 (40.52%) | [38.84-42.22] = 434 (38.34%) | [35.51-41.25] | 903 (41.65%) | [39.57-43.76]
2 Recourses 1,423 (43.12%) | [41.43-44.83] 470 (41.52%) | [38.64-44.46] | 953 (43.96%) | [41.86-46.08]
> 3 Recourses 540 (16.36%) | [15.13-17.68] = 228 (20.14%) [17.87-22.62] 312 (14.39%) [12.95-15.96]
First actions taken in response Public health facility 1,755 (53.18%) | [51.46-54.89] 631 (55.74%) [52.79-58.65] 1,124 (51.85%) [49.72-53.97]
to illness
Private health facility 247 (7.48%) [6.62-8.45] 54 (4.77%) [3.64-6.22] 193 (8.90%) [7.75-10.20]
Self-treatment* 1,298 (39.33%) | [37.66-41.03] = 447 (39.49%) | [36.64-42.41] | 851 (39.25%) | [37.20-41.35]
Travel time to nearest <2 hours 3,142 (95.21%) = [94.41-9590] = 1,101 (97.26%) | [96.09-98.10] | 2,041 (94.14%) | [93.05-95.08]
health facility
>2 hours 158 (4.79%) [4.10-5.59] 31 (2.74%) [1.90-3.91] 127 (5.86%) [4.92-6.95]
At first the illness Serious 1,147 (34.76%) | [33.14-36.41] = 449 (39.66%) [36.81-42.59] 698 (32.20%) [30.24-34.22]
was considered
No serious 2,153 (65.24%) | [63.59-66.86] 683 (60.34%) [57.41-63.19] 1,470 (67.80%) [65.78-69.76]
Laboratory confirmation RDT 2,082 (63.09%) | [61.41-64.74] 722 (63.78%) [60.89-66.57] 1,360 (62.73%) [60.65-64.76]
Microscopy 813 (24.64%) [23.18-26.15] 228 (20.14%) [17.87-22.62] 585 (26.98%) [25.13-28.91]
(Continued)
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TABLE 1 Continued

Total (N = 3,300)

10.3389/fmala.2024.1469790

<5yearsold, N =1132 >5yearsold, N =2,168

Category

n (%) 95% ClI n (%) 95% ClI n (%) 95% ClI

RDT&Microscopy 405 (12.27%) ‘ [11.18-13.45] 182 (16.08%) ‘ [14.01-18.38] 223 (10.29%) ‘ [9.05-11.66]
Type of malaria Uncomplicated 2,720 (82.42%) ‘ [81.07-83.70] 892 (78.80%) ‘ [76.28-81.12] 1,828 (84.32%) ‘ [82.70-85.81]
Complicated 580 (17.58%) [16.30-18.93] 240 (21.20%) ‘ [18.88-23.72] 340 (15.68%) ‘ [14.19-17.30]

*Herbal medicine (n=284); Pharmacy on the floor (n=930); Traditional healer (n=38); Marabout (n=29) and pharmacy (n=17).
Bold values are the variables, and the category column corresponds to the modalities of the variables.

Out of a total of 3,300 patients, only 800 (24.24%) sought and
received treatment within 48 hours of the onset of malaria
symptoms. According to the age group, 29.15% of the under-5 of
age and 21.68% of the 5 years old and above sought and received
treatment within 48 hours of the onset of symptoms. The
prevalence of delays in seeking care for patients who resorted to
self-treatment for the first measures taken in response to the illness
was 90.45%, with a proportion for the under-5s group of 85.46%,
95% CI: 81.77-88.5, and those aged 5 and over of 93.07% 95% CI:
91.09-94.64 (Additional files 1, 2).

3.3 Factors associated with delayed access
to antimalarial treatment

The result of the multivariate logistic regression analysis
showed in Table 2 the explanatory variables independently
associated with delays antimalarial treatment access.

For malaria patient aged under 5 years old, the most important
and consistent predictive factors for delays treatment access at
health facilities were no formal education of respondent
(caregivers) with the final odds ratio of 3.05 (95% IC 1.66-5.60),
using self-treatment at the first action OR = 2.06 (95% CI 1.34-
3.17), using 3 recourses and over final OR = 3.35 (95% CI: 1.90-
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6.02), considering the illness was no serious at first by caregivers OR
=1.71 (95% CI: 1.26-2.33). According to the health facility level, the
children recruited in district hospital OR = 2.01 (95% CI: 1.36-2.29)
were at risk of delaying access antimalarial treatment. The factors
such as gender, geographical region and marital status of the child’s
caregiver were not associated with delayed access to antimalarial
treatment in children under 5 years old group.

For the 5 years old and above group, absence of formal
education among the patient or caregiver for the 5-15 years, final
OR = 3.00, (95% CI: 1.99-4.52), use of self-treatment as first resort
OR =4.32 (95% CI: 2.96-6. 36), use of 3 or more treatments OR =
1.75 (95% CI: 1.03-3.06), the illness considered not serious at the
start OR = 1.59 (95% CI: 1.26-2.02) were the factors associated with
delays to antimalarial treatment. Then in this group, the logistic
regression showed the regions of Middle Guinea OR = 1.46 (95%
CI: 1.09-1.95) and Forest Guinea OR = 3.14 (95% CI 1.93-5.10)
were predictive factors delaying treatment access but not statistical
significance for the under-5 group. According to the level of health
facility and biological examination to confirm malaria, the patients
recruited at the university hospital OR = 4.01 (95% CI: 2.01-8.44)
and having benefited the microscopy OR = 1.50 (95% CI: 1.05-2.16)
in the 5 and over age group were at risk of delaying antimalarial
treatment (Table 2 show the risk factors of delaying
malaria treatment).

Consultation and diagnostic test

Result test and drug access

% Age group
4 <5yearsold
-4 25 years old

t

District Health Health Private University
hospital center post facility hospital
Health facities level

Time from arrival to malaria treatment in health facilities in the Republic of Guinea 2022-2023. Depending on the level of health facility, the longest

stay was at the district hospital and the university hospital.
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Time between onset of symptoms and malaria treatment in the Republic

4 Discussion

This study used data of 3300 patients in all age from a nationally
representative survey, to explore the extent and factors associated
with delayed malaria treatment-seeking for the first time in Guinea.

This study shows that more than three quarter (75.76%) of the
malaria patients of all ages received treatment after 48 hours of
onset of symptom contrary to recommendations by the WHO
target of treating malaria (World Health Organization, 2022).
This finding is consistent with studies which reported respectively
79.4% in Thailand (Sonkong et al., 2015) and 73% Kenya (Guyatt
and Snow, 2004) for delayed malaria treatment. The proportions of
the patients who received treatment after 24 or 48 hours reported in
Burkina Fasso was 66.5% and Ethiopia 52.4% (Workineh and
Mekonnen, 2018; Kaboreé et al., 2022b).

In this study, 70.85% the children under 5 years old
experienced a delay to access treatment. The access to treatment
after 48 hours for malaria patients and children under 5, similar
results have been reported in Nigeria (77.9%) (Omale et al,
2021a), low proportion in Burkina Faso (68.5%) (Kabore et al.,
2022b), while high proportion was reported in Uganda (83.4%)
(Humphreys et al., 2021a). The disparity observed may be due to
the different level of malaria knowledge of communities in those
settings. According to group 5 years old and over 8 out of 10
patients experienced a delay in access to treatment, and this is
higher than in the under 5 years old group. This trend can be
explained by the optimal care package available for children under
5 years of age, and the interest that households may have in the
health of the very young.

In this study, the median days until patients presented to the
health facility were 3.0 days of symptom onset and the duration
between symptoms and treatment of malaria was 3.04 days. In non-
endemic countries, a systematic review showed that in cases of P.
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falciparum malaria, the overall median time between symptoms and
access to a health facility was 3 days, and to treatment was 3.25 days
(Bastaki et al., 2018). The delay in treatment access is a serious risk
factor for transmission of malaria and the increase of mortality and
remains a problem for patients living in Guinea. The training of
healthcare providers and the availability of diagnostic and
therapeutic resources help to create an environment conducive to
the use of healthcare services. Another study related improved
access to timely treatment and better differential diagnostics by
health professionals are essential to ensure correct and appropriate
treatment and to reduce reliance of patients on unqualified persons
(Mburu et al., 2021).

All participants with no formal education of respondent,
considering the illness not serious at first, using self-treatment at
the first action, having three recourses and more were more likely to
delay treatment within 48 hours of symptoms onset in all age
groups. These results support the assertion that care-seeking
behavior and treatment access were an iterative process,
influenced by individual, socio-cultural, ecological and policy
factors (Mburu et al., 2021; Casella et al., 2024).

In this study, and others carried out in Africa (Omale et al,
2021b; Kabore et al., 2022a; Kombate et al., 2022; Diallo et al., 2024),
high education level was identified as determinants of prompt care-
seeking. These findings reinforce the need to improve literacy rates
in Guinea to improve care-seeking behavior, especially for the
mothers or caregivers. Indeed, maternal education would
contribute to improve understanding of the disease and the
ability to seek formal advice or care early (Kombate et al., 2022).

This study indicates that whatever the form of malaria, the low
perception of illness severity at first could be causing delay in
seeking adequate treatment in Guinea. Similar observations were
noted among caregivers in Equatorial Guinea (Romay-Barja et al.,
2016) and Tanzania (Mburu et al., 2021).
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TABLE 2 Factors associated with delay in malaria treatment access at health facilities by age group of patients in Guinea, 2022-2023.

< 5 years old

> 5 years old

Category > 48 Initial model Final model > 48 Initial model Final model
0, 0,
hours (%) OR (95% CI) p-value OR(95%Cl) p-value NOUsS(%)  OR(95%Cl) p-value OR(95%Cl) p-value
Urban 71.56% 1.00 (Reference) 80.90% 1.00 (Reference)
Area
Rural 69.52% 1.13 (0.75-1.71) 0.6 73.59% 0.94 (0.69-1.28) 0.7
Female 70.00% 1.00 (Reference) 78.62% 1.00 (Reference)
Gender
Male 71.52% 1.16 (0.87-1.54) 0.3 77.99% 0.92 (0.72-1.16) 0.5
Lower Guinea 72.76% 1.00 (Reference) 1.00 (Reference) 76.70% 1.00 (Reference) 1.00 (Reference)
Upper Guinea 70.41% 0.63 (0.40-0.99) 0.046 0.60 (0.38-0.94) 0.027 76.56% 1.26 (0.90-1.77) 0.2 1.31 (0.95-1.82) 0.10
Region
Middle Guinea 58.01% 0.54 (0.34-0.86) 0.009 0.53 (0.34-0.83) 0.006 73.59% 1.40 (1.04-1.90) 0.026 1.46 (1.09-1.95) 0.010
Forest Guinea 79.66% 0.85 (0.45-1.61) 0.6 0.85 (0.52-1.40) 0.5 88.44% 3.07 (1.88-5.10) <0.001 3.14 (1.93-5.21) <0.001
Health center 66.02% 1.00 (Reference) 1.00 (Reference) 72.38% 1.00 (Reference) 1.00 (Reference)
District hospital 74.61% 2.14 (1.35-3.39) 0.001 2.01 (1.36-2.99) <0.001 83.10% 1.61 (1.09-2.36) 0.016 1.56 (1.11-2.19) 0.011
Type health facili
ype health facility Private facility 76.74% 1.99 (0.76-5.61) 02 182 (0.71-5.04) 02 77.57% 1.6 (0.87-3.27) 0.13 163 (0.87-3.14) 0.13
of recruitment
Health post 71.05% 1.03 (0.56-1.92) >0.9 1.08 (0.60-1.97) 0.8 77.07% 1.09 (0.70-1.73) 0.7 1.08 (0.70-1.68) 0.7
University hospital 71.43% 0.90 (0.34-2.52) 0.8 0.87 (0.34-2.35) 0.8 92.09% 3.93 (1.86-8.69) <0.001 4.01 (2.01-8.44) <0.001
University
X 60.00% 1.00 (Reference) 1.00 (Reference) 70.55% 1.00 (Reference) 1.00 (Reference)
and professional
Education
of respondent Less than university 70.05% 227 (1.24-4.14) 0.008 2.25 (1.23-4.09) 0.008 81.64% 2.50 (1.68-3.74) <0.001 2.56 (1.72-3.81) <0.001
No formal education 72.80% 3.01 (1.63-5.55) <0.001 3.05 (1.66-5.60) <0.001 78.19% 291 (1.93-4.41) <0.001 3.00 (1.99-4.52) <0.001
Government worker 65.91% 1.00 (Reference) 1.00 (Reference) 76.34% 1.00 (Reference) 1.00 (Reference)
Profession Farmer/trader 68.18% 0.46 (0.19-1.05) 0.069 0.46 (0.20-1.05) 0.072 79.14% 0.54 (0.30-0.94) 0.031 0.51 (0.29-0.89) 0.020
of respondent Student 72.00% 0.49 (0.17-1.38) 02 052 (0.19-1.43) 02 80.50% 0.74 (0.38-1.42) 0.4 0.64 (0.34-1.19) 02
Not formal working 75.12% 0.72 (0.31-1.64) 0.4 0.72 (0.31-1.64) 0.4 76.97% 0.51 (0.29-0.87) 0.014 0.49 (0.28-0.83) 0.010
Marital status Married 70.33% 1.00 (Reference) 78.45% 1.00 (Reference)
of respondent Unmarried 79.10% 1.30 (0.66-2.72) 0.5 77.83% 0.84 (0.62-1.15) 0.3
Muslim 68.91% 1.00 (Reference) 77.17% 1.00 (Reference) 1.00 (Reference)
Religion
Other 79.43% 0.99 (0.54-1.80) >0.9 84.68% 0.65 (0.40-1.05) 0.077 0.64 (0.39-1.04) 0.073
(Continued)
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TABLE 2 Continued

< 5 years old

> 5 years old

Initial model Final model Initial model Final model
Sl efeln > 48 > 48
hours (%) . . hours (%) . .
OR (95% Cl)  p-value OR (95% Cl) p-value OR (95% Cl)  p-value OR (95% Cl) p-value
Number of under-5 <2 65.86% 1.00 (Reference) 1.00 (Reference)
children in household 74.19% 135 (0.99-1.84) 0.057 135 (1.00-1.84) 0.050
1 Recourse 54.38% 1.00 (Reference) 1.00 (Reference) 65.23% 1.00 (Reference) 1.00 (Reference)
Number recourse used 2 Recourses 78.51% 1.93 (1.32-2.86) <0.001 1.95 (1.33-2.88) <0.001 86.15% 1.37 (1.02-1.84) 0.041 1.35 (1.00-1.82) 0.048
> 3 Recourses 86.40% 3.34 (1.89-6.02) <0.001 3.35 (1.90-6.02) <0.001 92.31% 1.80 (1.06-3.16) 0.034 1.75 (1.03-3.06) 0.042
Public health facility 60.38% 1.00 (Reference) 1.00 (Reference) 67.44% 1.00 (Reference) 1.00 (Reference)
irst actions takenin o 0 pealth facility 72.22% 1.02 (0.46-2.37) 0.9 1.06 (0.48-2.45) 0.9 76.68% 0.96 (0.50-1.84) 0.9 0.95 (0.50-1.82) 0.9
response to illness.
Self-treatment* 85.46% 2.06 (1.34-3.17) <0.001 2.06 (1.34-3.17) <0.001 93.07% 4.29 (2.93-6.33) <0.001 4.32 (2.96-6.36) <0.001
Travel time to nearest <2 hours 70.39% 1.00 (Reference) 77.56% 1.00 (Reference)
health facility >2 hours 87.10% 2.11 (0.75-7.63) 02 90.55% 1.17 (0.60-2.42) 0.7
At first the illness Serious 65.26% 1.00 (Reference) 1.00 (Reference) 69.77% 1.00 (Reference) 1.00 (Reference)
was considered No serious 74.52% 1.71 (1.25-2.34) <0.001 1.71 (1.26-2.33) <0.001 82.38% 1.55 (1.22-1.97) <0.001 1.59 (1.26-2.02) <0.001
RDT 69.67% 1.00 (Reference) 1.00 (Reference) 74.26% 1.00 (Reference) 1.00 (Reference)
Laborat
oratory Microscopy 71.93% 0.65 (0.42-1.01) 0.054 0.66 (0.42-1.02) 0.061 86.15% 150 (1.05-2.16) 0.026 157 (1.11-2.25) 0.012
confirmation
RDT&Microscopy 74.18% 0.64 (0.39-1.07) 0.087 0.63 (0.38-1.04) 0.069 82.51% 1.23 (0.77-2.00) 0.4 1.22 (0.76-1.96) 0.4
Uncomplicated 69.73% 1.00 (Reference) 1.00 (Reference) 78.72% 1.00 (Reference)
Type of malaria
Complicated 75.00% 1.32 (0.90-1.96) 0.2 1.32 (0.91-1.95) 0.2 76.18% 0.80 (0.57-1.11) 0.2

Bold values are the variables, and the category column corresponds to the modalities of the variables.
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Self-treatment was one of the most important factors associated
with delay in antimalarial treatment access in Guinea. Some studies
have indicated that self-treatment is common in most African areas
when initial symptoms experienced are mild, or during the initial
period of illness (Kassam et al., 2015; Sonkong et al., 2015). A better
strategy to raise awareness among populations to go to health
establishments early and an overall effectiveness of community
health policy could be a solution. Indeed, management of illness
by community health workers improves timely access to treatment
and is associated with a reduction in malaria infections (Sunguya
et al.,, 2017; Awasthi et al., 2024).

In this study we also noted, for 5 years old and over, natural
region of residence, type of test used for diagnosis confirmation and
for under 5 years of age group level, healthcare facility of
recruitment and were associated with delay in malaria treatment.
Similar findings of relation between natural region of residence and
delay in seeking malaria treatment were documented in Burkina
Faso (Negatou et al., 2021) and Togo (Kombate et al., 2022). This
regional difference is probably related to cultural differences in the
perception of health and illnessl (Sonkong et al., 2015; Mpimbaza
et al.,, 2017; Kombate et al., 2022).

The high level of education in urban areas can improve the level
of knowledge of malaria and have an impact on their willingness to
use the health-center services can explain this state.

In multivariable analyses, the occupation, marital status,
religion, number children in household, travel time to nearest
health facilities were not significantly associated with delay in
seeking treatment in this current study. This results contrasts
findings from other studies where occupation, marital status,
religion, number children in household, distance to nearest health
facility were plays a major role (Oyekale, 2015; Nkoka et al., 2019;
Humphreys et al., 2021b; Adeoti and Cavallaro, 2022). A possible
reason for disparity would be the difference of sample sizes and
study populations.

The next steps will be focus on analyzing the perception of
malaria prevention services by communities and health
practitioner, and to model the impact of different scenarios aimed
at improving early access to treatment.

5 Limitations

The limitations of this research include its cross-sectional
design, which limits the ability to make causal inferences. The use
of self-reported data from multiple questions rounds may be limited
by recall or social desirability bias, which could create
misclassification for late treatment-seeking. Another limitation of
this study is the lack of quality control of malaria laboratory tests.
Consequently, there could be a misclassification of malaria cases. In
addition, the study deals only with data from patients having used a
healthcare facility (public or integrated private) or the services of a
community relay.
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6 Conclusion

A low proportion of malaria patients sought and obtained
treatment in a health facility within 48 hours of the onset of
symptoms. This substantial delay in treatment was attributed to
factors such the lack of formal education, self-medication practices,
and failure to recognize the illness severity. These findings underscore
the urgent need for NMCP to enhance awareness regarding the
importance of early presentation at health facilities, while also
implementing targeted interventions. Progress is still needed to
reach the target set by the national malaria control strategy. The
results show the need to strengthen malaria management at hospital
and community level, with greater involvement of community health
workers. These highlights show that the NMCP must also strengthen
communication and stratify appropriate interventions according to
groups and zones, to optimize prevention and early access to
antimalarial treatment. Emphasis must be placed on raising
community awareness of malaria prevention methods and early
treatment-seeking behaviour.
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