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Abstract

Introduction: The medical laboratory is an important link in the process of patient care; it guides the practitioner to make a
diagnosis or prognosis of diseases, especially to ensure therapeutic follow-up. Laboratory results contribute from 31% to 85%
in the establishment of the diagnosis. The study determined the factors associated with non-compliance in the pre-analytical
phase of the thick blood smear for malaria in the health facilities of the Lemba health zone.

Methods: A cross-sectional study was conducted in 8 laboratories of the Lemba health zone. The statistical units were the
health facilities, the analysis requesters, the request forms and the laboratory technicians. The chi-square test allowed us to
determine the factors associated with the non-compliance of the pre-analytical phase of the thick drop.

Results: The frequency of thick drop requests was 65% of the total number of analysis request forms issued, nearly six out
of ten test vouchers were non-compliant, and more than six out of ten pre-treated samples were non-compliant. Three factors
were associated with non-compliance in the pre-analytical phase of the thick drop: the nursing category (cOR=12.5; 95% CI:
5.61-28.00), lack of training of laboratory technicians on how to perform the thick drops (cOR=16.0; 95% CI: 1.60-159.31),
and lack of standard operating procedure (cOR=9.6; 95% CI: 4.72-19.59)

Conclusions: As the thick drop is a reliable technique for the biological diagnosis of malaria, it is very important that its
pre-analytical phase conforms to ISO 15189 standards, in order to guarantee the reliability of laboratory results and enable
clinicians to guide their approach to the medical management of malaria patients.
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Introduction

The pre-analytical phase, which some consider to be the
gateway to the quality assurance system in the biological
laboratory, can be defined as a series of steps that include
the ordering of tests by the clinician, preparation of the
patient by the intake department, sample collection,
delivery to the laboratory, and pre-treatment of the sample
[1-3]. The medical biology laboratory is of paramount
importance as an important link in the patient management
process, in that it guides the practitioner in making the
correct diagnosis or prognosis of diseases and, above all, in
ensuring therapeutic follow-up. For example, laboratory
test results contribute 31% to 85% in the establishment of a
diagnosis [4-12].

The application of the ISO 15189 standard imposes the
duty on each laboratory to define its pre-analytical
compliance, in particular the instructions relating to the
methods for collecting, transporting, storing and
pre-treating samples before analysis. As the thick drop is a
reliable technique for the biological diagnosis of malaria, it
is very important that its pre-analytical phase conforms to
ISO 15189 standards [6]. The conformity of laboratory
analyses implies the control of the pre-analytical phase, as
it is an important condition for the quality of the result and
thus the accuracy of the diagnosis and/or the therapeutic
evaluation. The sources of non-compliance during this
phase can be multiple since it involves different locations
and several stakeholders [3].

In most parts of Africa, it is common practice to diagnose
malaria based on symptomatology alone. However, the
clinical diagnosis of malaria is highly imprecise, as
symptoms are non-specific and may be the manifestation of
other febrile infectious diseases. For effective management
of malaria, a correct diagnosis must be made without delay.
Clinical suspicion of malaria and the detection of
haematozoa in the blood allow a parasitological or
confirmatory diagnosis to be made[4].

Correct management of malaria cases requires early
diagnosis and prompt treatment with effective antimalarial
drugs. This is one of the basic strategies in the fight against
malaria in the Democratic Republic of Congo (DRC). It
remains an essential component of malaria control
strategies. It involves rapid diagnosis and early, correct and
effective treatment of the disease with effective
antimalarial drugs [5]. Biological confirmation by RDT or
microscopy (thick drop, thin smear) is a mandatory
recommendation before starting treatment in all patients for
whom there is clinical suspicion of malaria, at all levels of
the health system, including the community level [5].

ISO 15189 requires periodic verification of the malaria
thick smear/blood smear accuracy through participation in
national or international external quality assessment (EQA)
programs of all three phases (pre-analytical, analytical and
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post-analytical). Each phase requires special attention, as it
has a major influence on the conformity or quality of the
result, and hence on the diagnostic and therapeutic
management of the patient [6].

The thick drop test of malaria is more sensitive than other
methods, such as the thin blood smear, meaning that it can
detect parasites even at low concentrations. Results can be
obtained rapidly, often within an hour of blood sampling,
which is crucial for rapid and effective treatment. Secondly,
it is often used in emergencies to rapidly confirm a
diagnosis of malaria, especially in endemic areas [7].

In the Democratic Republic of the Congo, although there is
a national laboratory network and many schools that train
laboratory technicians, to our knowledge, we did not find
any studies conducted on factors associated with
non-compliance in the pre-analytical phase of the malaria
thick blood smear. The Lemba health zone performed
19011 thick drops of malaria during the year 2018 with a
positivity rate of 80.6% [13]. Compare this 80.6% malaria
positivity rate with the 18% malaria positivity rate found in
the demographic and health survey in Kinshasa [14]. We
believe that the thick drop test results returned by the
laboratories in the Lemba health zone did not reflect reality.
The overall objective of this study was to determine the
factors associated with the non-compliance of the
pre-analytical phase of the malaria thick drop test in the
laboratories of the Lemba Health Zone.

Methods

Study setting, design and sample size

The Lemba health zone was the only health zone
considered due to its high prevalence of malaria compared
with the rest of the other health zones in the city of
Kinshasa. A cross-sectional analytical study was
conducted in eight health facilities in the Lemba Health
Zone. The sample size was calculated as follows [10]:

L Zap(l-p) _ (1.96)*x (0.87x0.13)

= 174
FE (0.05)2

n: the sample size

Zo: The Z value corresponding to the desired
confidence level

p: Proportion of pre-treated samples in compliance, we
considered a prevalence of 87%/ [15].

q: Proportion of non-compliant pre-processed samples
d: the desired margin of error or precision expressed as a

proportion
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Sampling technique

A total of 23 health facilities were eligible, including two
hospitals. These two hospitals were purposively included
in the study, as well as six other health facilities selected by
sampling proportional to the sector of belonging (3 public,
3 private and 2 denominational establishments) and the
type of health facility (one hospital, two clinics, one
reference health center, three health centers and the
University Clinics of Kinshasa). Thus, the survey was
conducted in a total of eight health facilities, which
represented 35 percent of all health facilities in the Lemba
health zone. In each health facility, all vouchers for the
thick test that arrived at the laboratory within two days of
the collection agents’ visit, as well as the applicants for
these vouchers, were included in the study. In addition, all
laboratory technicians responsible for pre-treating samples
for these vouchers were also included in the study.

Operational definitions

Application form compliance: The thick test requisition
form was considered compliant when it contained the
following information: patient entry number, patient’s first
and last name, applicant’s signature, nature of test
requested, gender, patient’s age, and date when the test was
ordered[11, 16]. If any of these elements were missing, the
examination request form was considered non-compliant.
The frequency of malaria thick smear requests is the
proportion of malaria thick smear requests among all
requests sent to the laboratory.

Pre-treatment sample compliance: The sample
compliance index was determined by calculating the
percentage score obtained for all 18 components (1:
component is achieved, 0: component is not achieved). It
was obtained by adding the score for each component,
dividing by 18 and multiplying by 100. This index made it
possible to make an overall assessment of sample
compliance for each observation. This overall assessment
of the level of compliance had three categories: good,
medium and poor. A sample was considered to have a
good compliance level if it attained a maximum score of
80% or higher. Otherwise, it was considered medium
compliance for a maximum score of 60% to 79.9% and
poor compliance for a maximum score of below 60%. A
pre-treatment sample was considered non-compliant at
both medium and poor compliance levels.

Statistical analysis

The data was coded in Excel 2013 and then exported to
SPSS version 23 for analysis. Frequency measures were
calculated using proportions for the categorical variables.
Bi-variate analysis helped us to identify factors associated
with non-compliance from the pre-analytical phase at a
significance level of a= 0.05. Our study is also limited by
the fact that, during the bivariate analysis, we did not
include independent variables such as hospital type and
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affiliation in order to investigate associations between these
variables and the level of compliance of the sample and the
application form. Thus, we did not perform logistic
regression in this study, which is a significant limitation, as
it prevents us from quantifying the independent association
between the explanatory variables and the outcome studied.
It is also difficult to control for potential confounding
factors, which may bias the interpretation of the results.

Ethical consideration

We obtained the authorisation of the ethical committee of
the health zone of Lemba (017/19/ZSLEM) prior to
conducting the study. We obtained the consent of study
participants, and participants were free to choose to take
part or not without any repercussions for opting out of the
study. We respected anonymity and confidentiality through
the coding of identifying data, the completion of data entry
by the research team and the restriction of access to data by
the research team. Participants did not run any major risk
and had no direct benefits to expect.

Results

A total of eight health facilities, 178 thick test requisition
vouchers, 178 samples related to these vouchers, 27
laboratory technicians and 37 thick test applicants were
included in this study. Of these eight health facilities, there
were three health centres, one referral health centre, and
two clinics, of which three out of eight were public health
facilities and two out of eight were church health facilities.

Table 1. Overall compliance of different phases of pre-analytic
thick blood smear for malaria (N = 178)

Variables n %o 95% CI
Level of compliance with pre-analytical thick smear sample processing
Good 63 354 (28.3-42.8)
Medium 52 294 (22.6-36.4)
Poor 63 354 (28.3-42.8)
Overall sample compliance
Non-compliant 115 64.6 (57.1-71.6)
Compliant 63 354 (28.3-42.8)

Level of compliance in completing the requisition form
Non-compliant 104 58.4 (50.8-65.7)
Compliant 74 416 (34.2-49.1)

In total, there were 274 requests for examination, of which
178 were for thick malaria drops, representing a proportion
of 65% (178/274) of the request slips issued in malaria
laboratories. Nearly six out of ten laboratory technicians
(16/27) were women, and were aged between 19 and 34. In
total, we had 27 people pre-processing the samples, of
whom 74% (20/27) were laboratory technicians, 22.2%
(6/27) were academic trainees, and 3.7% (1/27) was a
nurse, 63% (17/27) were graduates, and 55.5% (15/27) had
received no on-the-job training in thickness testing
techniques.

With regard to the gender of applicants for thick malaria
smears, a slight majority are male (20/37), representing
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Table 2. Relationship between applicant characteristics and non-compliance with completing the thick blood smear requisition form

(N =178)
Variables Non-compliance with completing requisition form cOR 95% CI p-value
Yes (n=104) n (%) No (n=74) n (%)
Sex
Male 76 (73.1) 55 (74.3) 093  (0.47-1.84) 0.852
Female 28 (26.9) 19 (25.7) 1 - -
Age (years)
19-34 57 (51.9) 32 (43.2) 1.59  (0.87-2.90) 0.128
35 and over 47 (45.2) 42 (56.8) 1 - -
Professional cadre
Nurse 66 (63.5) 9(12.2) 12.54 (5.61-28.00) <0.001
Doctor 38 (36.5) 65 (87.8) 1 - -
Number of years in service
Below 5 54 (51.9) 35 (47.3) 1.20  (0.66-2.18) 0.542
5 years and older 50 (48.1) 39 (52.7) 1 - -

54.1% of the total, while 45.9% (17/37) are female. The
most represented age group is those 43 years of age and
above (21/37), representing 56.8%, while those under 43
years of age represent 43.2% (16/37). In terms of
professional category, the overwhelming majority of
applicants are doctors, with 29/37 individuals representing
78.4% of the group. In contrast, only 8/37 are nurses,
representing 21.6%.

Analysis of length of service shows that 19/37, or 51.4%,
have less than 8 years’ experience in the service, while 18/37,
or 48.6%, have 9 years or more. All health facilities had
sample traceability records, and nearly four out of ten health
facilities had Standard Operating Procedures (3/8). None of
the facilities had a quality manager or supervision.

Nearly six out of ten test orders (58.4%, 104/178) were

non-compliant in completing the requistion form (Table 1).

Non-compliant test orders were statistically significantly
associated with being written by a nurse compared to
compliant orders (64% vs 12%; cOR=12.5; 95% CI: 95%:
5.61-28.00). This difference was also practically
significant (Table 2).

Sixty-five per cent of the pre-processed samples (115/178)
were non-compliant. Three factors were associated with
non-compliance of the malaria thick drop pretreatment
samples. The fact that a request form is issued by a nurse
instead of a doctor is associated with non-compliance with
request forms for thick smear malaria. (63.5% versus
12.2%; cOR = 12.54; 95% CI: 5.61-28.00), The fact that a
laboratory technician who has not been trained on the job
in good practices for sample pre-treatment for malaria thick
smears 1is associated with non-compliance in the
pre-analytical phase of malaria thick smears. (66.6% vs
11.1%;cOR=16.0; 95% CI: 1.60-159.31) The fact that a
healthcare facility does not have standard operating
procedures for performing thick smear microscopy for
malaria is associated with non-compliance in the
pre-analytical phase of thick smear microscopy for malaria
(81.7% vs 31.7%; cOR=9.6; 95%CI: 4.72-19.59). Notably,
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the associations of lack of on-job training and lack of SOPs
with non-compliant samples also had practical significance
(Tables 2 and 3).

Discussion

Thick smear testing is an essential diagnostic test for
malaria, as it detects the presence of parasites in the blood.
Its practical importance lies in its ability to provide a rapid
and accurate diagnosis, which is crucial for initiating
appropriate treatment and reducing the morbidity and
mortality associated with this disease.

Adherence to standard operating procedures (SOPs) when
performing thick smears is fundamental to ensuring
reliable results. By following these procedures,
laboratories can ensure accurate diagnoses, which is
essential for epidemiological surveillance and malaria case
management. The frequency of demand for the thick test is
higher compared to other demands, with 65% of the total
demand, which could be due to the endemicity of malaria
in the area.

Our study shows that a considerable number of vouchers
examined (about six out of ten) were non-compliant. This
may be explained by the fact that most of the vouchers are
issued by nurses rather than doctors, which is contrary to
the recommendation of ISO 15189 for the medical
prescription sheet [17]. The result of the present study is
not in agreement with another study conducted in Rabat in
2012, which found 32% non-compliance related to the
request forms [2].

Overall, 45.5% of laboratory technicians did not receive
on-the-job training on the pre-analytical phase of the thick
test, which is contrary with the result found by S. Beldjilali
and Al in a study conducted in the People’s Democratic
Republic of Algeria in 2018.  Nearly 58% of the
respondents declare that they have received training on the
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Table 3. Factors associated with non-compliance with the pre-analytic thick blood smear sample processing (N = 178)

Variables Non-compliance with pre-analytic sample processing cOR 95% CI p-value
Yes (n=115) n (%) No (n=63) n (%)
Sex
Male 70 (60,9) 32 (50,8) 1.5 (0.81-2.80) 0,193
Female 45 (39,1) 31(49,2) 1 - -
Availability of SOP*
No 94 (81,7) 20 (31,7) 9.6 (4.72-19.59) <0,001
Yes 21 (18,3) 43 (68,3) 1 - -
Level of education of laboratory technicians
Graduate 13 (72,2) 6 (66,7) 1.3 (0.23-7.31) 0,544
Intern 5(27,8) 3(33.3) 1 - -
On-the-job training
No 12 (66,6) 11,1 16.0 (1.60-159.31) <0,001
Yes 6(33.3) 8 (88.,8) 1 - -
Age (years)
19-34 11(61,1) 3(33,3) 3,14 (0.58-16.84)  0.05
35 and more 7 (38,9) 6 (66,7) 1 - -

*SOP: Standard Operating Procedures

pre-analytical phase [10].

In the present study, the results show that 100% of the
health facilities surveyed had a traceability register, which
agrees with the results found in another study conducted in
2015 in France, which found that 95% of laboratories had a
traceability register [13].

The result found in this study shows that no health care
facility had a quality manager or supervision, which
converges with the result of the survey conducted by the
National Strategic Plan for the Development of the
Laboratory System 2011-2015. The survey revealed that
the quality management system for laboratory services is
not implemented in all laboratories in the Democratic
Republic of Congo. While the quality system requires the
laboratory to have a manager to oversee the management of
the quality system within the laboratory.

The present study showed that only 36% of the health
facilities had standard operating procedures, whereas the
microscopic diagnosis of malaria is a technical
examination, requiring great care at each step of the
standard operating procedures, as well as visual and
analytical skills[18]. The absence of standardised
laboratory procedures can lead to variations in the quality
of diagnoses, which is particularly critical in the case of
malaria, where early and accurate diagnosis is essential for
effective treatment. Thus, this can have direct
consequences on the management of malaria in
communities, increasing the risk of complications and
death[19].

Our study also showed that 6% of the pre-treated samples
were non-compliant, while another study in Rabat found
that 3.9% of the pre-treated sample was non-compliant
[13]. The high prevalence of non-complaint samples in our
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study could be explained by the lack of supervision or
on-job training of laboratory staff. Mabey, D et al point out
in their article that in many health facilities in Africa, a
significant percentage of samples for malaria diagnosis fail
to meet the required standards, which can lead to
misdiagnosis and inappropriate treatment, highlighting a
systemic problem that requires urgent attention [20].

The issuance of a request form by a nurse is significantly
associated with non-compliance with forms for thick
malaria smears, with an odds ratio of 12.54, indicating that
this process could introduce errors into the diagnostic
chain [21]. Studies show that involving doctors in
requesting tests improves the accuracy and compliance of
forms [22, 23].

The lack of field training for laboratory technicians in the
pre-processing of thick malaria smear samples is strongly
associated with non-compliance in the pre-analytical phase,
as indicated by the results with an odds ratio of 16.0 (95%
CI: 1.60-159.31). These results highlight the importance of
adequate training to ensure the quality of parasitological
diagnoses [22, 23]. The absence of standard operating
procedures (SOPs) for performing thick malaria smears is
strongly correlated with non-compliance in the
pre-analytical phase, with an odds ratio of 9.6, highlighting
the importance of SOPs in ensuring the quality of
diagnoses [24]. One study has shown that the
implementation of SOPs reduces diagnostic errors, thereby
improving the reliability of results [16].

Limitations

A limitation of our study is that samples taken outside the
collection service were not taken into account, yet there
may have been some non-compliers who may be the cause
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of a misdiagnosis. Nevertheless, this study is the very first
in the Democratic Republic of Congo and particularly in

Kinshasa, taking into account the available information.

The results of this study may inspire health and political
authorities at all levels to fight against non-compliance
related to the pre-analytical phase of thick test in the city
province of Kinshasa. Our study is further limited by the
fact that during bivariate analysis, we did not include
independent variables of hospital type and affiliation, in
order to search for associations between the latter and the

level of compliance of the sample and the request form.

Thus, we did not perform logistic regression in this study,
which is a significant limitation, as it prevents us from
quantifying the independent association between the
explanatory variables and the outcome studied. It is also
difficult to control for potential confounding factors, which
may bias the interpretation of the results.

Conclusions

As the thick drop is a reliable technique for the biological
diagnosis of malaria, it is very important that its
pre-analytical phase conforms to ISO 15189 standards, in
order to guarantee the reliability of laboratory results and
enable clinicians to guide their approach to the medical
management of malaria patients. In light of the results
obtained from this study, we recommend the following:

 Strengthen the capacity of laboratory technicians to
perform thick drop tests for malaria,

* Assign a quality manager to each laboratory, to improve
laboratory management of non-conformities,

* Make standard operating procedures available at
laboratory level,

* Integrate laboratory supervision as a routine activity.

* Post standard operating procedures and follow all steps
when pre-processing samples.

* Don’t leave the burden of sample pre-treatment to
trainees.
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What is already known about this topic

» The distribution of the non-conformities of the
laboratory examinations showed that 85% of the
identified non-conformities emanate from the pre-
analytical phase, while the non-conformities revealed
during the analytical and post-analytical phases are
respectively 4% and 11% of the total non-conformities
studied.

* The distribution of non-conformities related to the
different stages of the pre-analytical phase, shows a
dominance of non-conformities related to transport
which constitutes about 56%, followed by non-
conformities related to the prescription with 27%.

* The non-conformities of the pre-analytical phase result
first of all from the major lack of coordination between
the laboratory and the services, then from the low
competence of the personnel involved in this process
and, finally, from the absence of manuals for sampling,
packaging, transport, reception and sorting.

What This Study Adds

* The frequency of requesting thick malaria test is higher
compared to other requests accounting for 65% of
total requests out of which 64.4% of the pre-processed
sample were non-compliant.

 Factors associated with non-compliance in the pre-
testing phase of malaria thick smear were identified as
follows: nursing category, lack of standard operating
procedures, lack of in-service training.

* None of the health care facilities had a quality
manager and no supervision, so quality management
of laboratory services was not implemented at all in
all the laboratories surveyed.

Conflict of Interest

The authors of this work declare no competing interests.

Funding

The authors did not receive any specific funding for this
work

Acknowledgments

The results of this research would not have been possible
without the contributions of several players. We would like
to express our gratitude to the authorities of the University
of Kinshasa, in particular those of the Faculty of Medicine,
and specifically those of the Kinshasa School of Public
Health. Our sincere thanks go to the FELTP-RDC program
coordinator, Dr Yassa N.D, and all the members of the
FELTP-RDC coordination office. We would also like to
thank the head doctor of the Lemba Health Zone and all
the members of the Lemba Health Zone management team.

JIEPH 2026


https://doi.org/10.37432/jieph.2026.9.1.1179
https://afenet-journal.org

J Interv Epidemiol Public Health | Vol. 9 | Issue 1 | Article 19 (Research)

Authors’ contributions

Fidele Djamba Okitokonda: design, literature compilation,
interpretation and writing; Ernest Ombha Loshima: data

collection and data entry;
collection and data entry;
database design; Eric Panzi Kalunda:
interpretation;

Guy Bilulu Suama: data
Freddy Kambale Kavoga:
Correction and

Pélagie Babakazo:  orientation and

supervision.

References

[1] Ateba GN, Assoumou MCO, Adigo D, Yangrelo JLB.

[2

3

[4

[5

[6

[7

Page 6 of 8

[

1

—_

—

]

—

Evaluation de la phase Pré-Analytique dans quelques
Laboratoires d’Analyses de Yaoundé [Evaluation of the
preanalytical phase in some Yaoundé analytical laboratories]
[Internet]. Health Sci Dis. 2014 Jan-Mar [cited 2026 Jan
29];15(1). Available from: https://www.hsd-fms
b.org/index.php/hsd/article/view/327
doi:10.5281/hsd.v15i1.327.

Borderon E, Barthez JP, Poisson DM. Erreurs dans la phase
pré analytique des examens de bactériologie : nécessité de
I’application stricte du GBEA [Errors in the preanalytical
phase of bacteriology examinations: the need for strict
application of the GBEA] [Internet]. Revue Frangaise des

Laboratoires. 1999 Jan [cited 2026 Jan 29];(309):39-43.

Available from: https://linkinghub.elsevier.co
m/retrieve/pii/S0338989899800535.

SAMIH M. La phase préanalytique des préleévements
sanguins: connaissances, attitudes et pratiques du personnel
paramédical du CHU Mohammed VI [The pre-analytical
phase of blood sampling: knowledge, attitudes and practices
of paramedical staff at Mohammed VI University Hospital]
[dissertation on Internet]. Marrakech (Morocco): Université
Cadi Ayyad; 2013 [cited 2026 Jan 29]. 84 p. Available from:
https://wd.fmpm.uca.ma/biblio/theses/annee-h
tm/FT/2013/these74-13.pdf.

Carraro P, Plebani M. Errors in a Stat Laboratory: Types and
Frequencies 10 Years Later [Internet]. Clin Chem. 2007 Jul 1
[cited 2026 Jan 29];53(7):1338-42. Available from: https:
//academic.oup.com/clinchem/article/53/7/1338/
5627526 doi:10.1373/clinchem.2007.088344.

‘World Health Organization. Rapid diagnostic tests [Internet].

Geneva (Switzerland): World Health Organization; [date
unknown, page active 2026] [cited 2026 Jan 29]. Available
from: https://www.who.int/teams/global-malaria
-programme/case-management/diagnosis/rapid-dia
gnostic-tests.

Danis M. Le paludisme aujourd’hui [Malaria today]

[Internet]. MTSI. 2023 May 15 [cited 2026 Jan 29];3(2).
Available from: http://revuemtsi.societe-mtsi.

fr/index.php/bspe-articles/article/view/375
doi:10.48327/mtsi.v3i2.2023.375.

Fabre R, Berry A, Magnaval JF. Diagnostic du paludisme
d’importation par PCR multiplex compétitive sur
LightCycler [Diagnosis of imported malaria with multiplex
PCR on LightCycler apparatus] [Internet]. Pathol Biol

8

—_—

[9

—

(10]

(11]

[12]

(13]

(14]

doi: 10.37432/jieph.2026.9.1.1179

Okitokonda et al.

(Paris). 2003 Feb [cited 2026 Jan 29];51(1):44-6. Available
from: https://linkinghub.elsevier.com/retr
ieve/pii/S036981140200319X doi:10.1016/s0369-
8114(02)00319-x.

Séguéla JP, Sampol J. L’étape pré-analytique en biologie
médicale [The pre-analytical stage in medical biology]
[Internet]. Revue Frangaise des Laboratoires. 1999 Oct [cited
2026 Jan 29];(317):25. Available from: https://linkingh
ub.elsevier.com/retrieve/pii/S03389898998021
33 doi:10.1016/S0338-9898(99)80213-3.

FAIZOUN GBAGUIDI SB, LOKO F, AKPOVI DC, SEGBO
AGJ, ZINSOU DG, AKPOVI C. Analyse du contrdle de
qualité interne du dosage du magnésium et de la créatinine
a I’hopital de zone de MENONTIN [Internal quality control
analysis of magnesium and creatinine dosage at MENONTIN
zone hospital] [Internet]. Abomey-Calavi (Benin): Ecole
Polytechnique d’Abomey-Calavi; 2016 [cited 2026 Jan 29].
27 p. Available from: https://koha.uac.bj/cgi-bin/k
oha/opac-MARCdetail.pl?biblionumber=56988.

Gaétan Blondel. Etude des principaux paramétres de la
phase préanalytique pouvant affecter la qualité du résultat
de prélevements urinaires, respiratoires, de selles et de
liquides de ponction [Study of the main pre-analytical phase
parameters that can affect the quality of results from urine,
respiratory, stool and puncture fluid samples] [dissertation on
Internet]. Rouen (France): Université de Rouen; 2018 [cited
2026 Jan 29]. 59 p. Available from: https://dumas.ccsd
.conrs.fr/dumas-01829056/document.

Adda F, Mansouria Allal K, Beldjilali S, Betaouaf H,
Bougherara N. Gestion des non-conformités de la phase
pré-analytique en immunohématologie au niveau de CHU-
Tlemcen -Algerie [Management of non-conformities in
the pre-analytical phase of immunohematology at CHU-
Tlemcen — Algeria] [Internet]. Transfus Clin Biol. 2019 Aug
[cited 2026 Jan 29];26(3):S64. Available from: https://11
nkinghub.elsevier.com/retrieve/pii/S12467820
19301685 doi:10.1016/j.tracli.2019.06.103.

Naoui H, Boumhil L, Bouchrik M, Iken M, Azelmat S,
Achach N, Heureude C, Lmimouni B. Mise en place des
recommandations du GBEA dans la phase pré-analytique
du Laboratoire de Parasitologie a I’Hopital Militaire
d’Instruction Mohamed V de Rabat [Implementation of
GBEA recommendations in the pre-analytical phase of
the Parasitology Laboratory at the Mohamed V Military
Teaching Hospital in Rabat] [Internet]. Journal de Biologie
Médicale. 2018 Dec [cited 2026 Jan 29];7(27). Available
from: https://becomeditions.com/pdfs/jbm/JIBM
-27-PDF/QLBM-Lmimouni . pdf.

Pollet J, Sarran A, Daumain P, Gouget B. Evaluation
de la qualité de la phase préanalytique: expérience d’un
centre hospitalier général [Evaluating the quality of the
pre-analytical phase: the experience of a general hospital
center] [Internet]. Revue Frangaise des Laboratoires. 1997
Apr [cited 2026 Jan 29];(292):46-8. Available from: https:
//linkinghub.elsevier.com/retrieve/pii/S0338
989897800339 doi:10.1016/S0338-9898(97)80033-9.

Dorkenoo AM, Kouassi KC, Afanyibo YG, Gbada K, Yakpa
K, Téko M, Koura AK, Katawa G, Adams M, Merkel M.
Evaluation externe de la qualité de la goutte épaisse/frottis

JIEPH 2026


https://www.hsd-fmsb.org/index.php/hsd/article/view/327
https://www.hsd-fmsb.org/index.php/hsd/article/view/327
https://doi.org/10.5281/hsd.v15i1.327
https://linkinghub.elsevier.com/retrieve/pii/S0338989899800535
https://linkinghub.elsevier.com/retrieve/pii/S0338989899800535
https://wd.fmpm.uca.ma/biblio/theses/annee-htm/FT/2013/these74-13.pdf
https://wd.fmpm.uca.ma/biblio/theses/annee-htm/FT/2013/these74-13.pdf
https://academic.oup.com/clinchem/article/53/7/1338/5627526
https://academic.oup.com/clinchem/article/53/7/1338/5627526
https://academic.oup.com/clinchem/article/53/7/1338/5627526
https://doi.org/10.1373/clinchem.2007.088344
https://www.who.int/teams/global-malaria-programme/case-management/diagnosis/rapid-diagnostic-tests
https://www.who.int/teams/global-malaria-programme/case-management/diagnosis/rapid-diagnostic-tests
https://www.who.int/teams/global-malaria-programme/case-management/diagnosis/rapid-diagnostic-tests
http://revuemtsi.societe-mtsi.fr/index.php/bspe-articles/article/view/375
http://revuemtsi.societe-mtsi.fr/index.php/bspe-articles/article/view/375
https://doi.org/10.48327/mtsi.v3i2.2023.375
https://linkinghub.elsevier.com/retrieve/pii/S036981140200319X
https://linkinghub.elsevier.com/retrieve/pii/S036981140200319X
https://doi.org/10.1016/s0369-8114(02)00319-x
https://doi.org/10.1016/s0369-8114(02)00319-x
https://linkinghub.elsevier.com/retrieve/pii/S0338989899802133
https://linkinghub.elsevier.com/retrieve/pii/S0338989899802133
https://linkinghub.elsevier.com/retrieve/pii/S0338989899802133
https://doi.org/10.1016/S0338-9898(99)80213-3
https://koha.uac.bj/cgi-bin/koha/opac-MARCdetail.pl?biblionumber=56988
https://koha.uac.bj/cgi-bin/koha/opac-MARCdetail.pl?biblionumber=56988
https://dumas.ccsd.cnrs.fr/dumas-01829056/document
https://dumas.ccsd.cnrs.fr/dumas-01829056/document
https://linkinghub.elsevier.com/retrieve/pii/S1246782019301685
https://linkinghub.elsevier.com/retrieve/pii/S1246782019301685
https://linkinghub.elsevier.com/retrieve/pii/S1246782019301685
https://doi.org/10.1016/j.tracli.2019.06.103
https://becomeditions.com/pdfs/jbm/JBM-27-PDF/QLBM-Lmimouni.pdf
https://becomeditions.com/pdfs/jbm/JBM-27-PDF/QLBM-Lmimouni.pdf
https://linkinghub.elsevier.com/retrieve/pii/S0338989897800339
https://linkinghub.elsevier.com/retrieve/pii/S0338989897800339
https://linkinghub.elsevier.com/retrieve/pii/S0338989897800339
https://doi.org/10.1016/S0338-9898(97)80033-9
https://doi.org/10.37432/jieph.2026.9.1.1179
https://afenet-journal.org

J Interv Epidemiol Public Health | Vol. 9 | Issue 1 | Article 19 (Research)

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Page 7 of 8

sanguin pour le diagnostic du paludisme dans les districts
sanitaires de Lomé et du Golfe au Togo [External quality
assessment of thick blood smear/slide for malaria diagnosis
in the health districts of Lomé and Golfe in Togo] [Internet].
MTSI-Bulletin. 2021 [cited 2026 Jan 29]. Available from:
http://revuemtsi.societe-mtsi.fr/ind
ex.php/bspe-articles/article/view/46
doi:10.48327/mtsi.v2021.S1SQ-3476.

Murat P. La phase pre-analytique des analyses de biologie
medicale — Role du PHISP: Comment le biologist assure la
maitrise de cette etape [The pre-analytical phase of medical
biology analyses — Role of the PHISP: How the biologist
ensures mastery of this step] [Internet]. Rouen (France):
Ecole Nationale de Santé Publique; 2003 [cited 2026 Jan 29].

46 p. Available from: https://documentation.ehesp.

fr/memoires/2003/phisp/murat.pdf.

Berthé O. Evaluation de la qualité des prestations de
service dans les laboratoires d’analyses biomédicales du
Mali, Région de Gao. 2012 [Evaluation of service quality in
biomedical analysis laboratories in Mali, Gao Region. 2012]
[dissertation on Internet]. Bamako (Mali): Université des
Sciences, des Techniques et des Technologies de Bamako;
2012 [cited 2026 Jan 29]. 97 p. Available from: https:
//www.bibliosante.ml/handle/123456789/1351.

Tamburini S. Examen de biologie médicale : conditions
de réalisation [Medical biology examination: conditions of
performance] [Internet]. Paris (France): MACSF; 2025 Apr
29 [cited 2026 Jan 29]. Available from: https://www.ma
csf.fr/responsabilite-professionnelle/actes-d
e-soins-et-technique-medicale/examen-biologi
e-medicale-conditions-de-realisation.

Wiwanitkit V. Types and frequency of preanalytical mistakes
in the first Thai ISO 9002:1994 certified clinical laboratory,
a 6-month monitoring [Internet]. BMC Clin Pathol. 2001 Oct
16 [cited 2026 Jan 29];1(1):5. Available from: https://bm
cclinpathol.biomedcentral.com/articles/10.11
86/1472-6890-1-5 doi:10.1186/1472-6890-1-5.

World Health Organization. Guidelines for the treatment of
malaria. 3rd ed [Internet]. Geneva (Switzerland): World

Health Organization; 2015 [cited 2026 Jan 29]. 313 p.

Available from: https://iris.who.int/handle/10
665/162441.

Mabey D, Peeling RW, Ustianowski A, Perkins MD. Tropical
infectious diseases: Diagnostics for the developing world
[Internet]. Nat Rev Microbiol. 2004 Aug [cited 2026 Jan
29];2(8):682-6. Available from: https://www.nature.c
om/articles/nrmicro979 doi:10.1038/nrmicro979.

Warnock DW. Manual of clinical microbiology. 12th ed
[Internet]. Washington (DC): ASM Press; 2019 [cited 2026
Jan 29]. Available from: https://www.studocu.com/ro
w/document/jazan-university/medical-microbiol
ogy/manual-of-clinical-microbiology/79568.

Satrio T, Fuadi MR. The Risk Assessment of Clinical
Pathology Laboratory in Universitas Airlangga Hospital
Surabaya [Internet]. JJOSH. 2020 Aug 19 [cited 2026 Jan
29];9(2):131. Available from: https://e-journal
.unair.ac.id/IJ0OSH/article/view/15902
doi:10.20473/ijosh.v9i2.2020.131-14.

(23]

(24]

doi: 10.37432/jieph.2026.9.1.1179

Okitokonda et al.

Ejekam CE, Fourrier-Réglat A, Isah A. Evaluation of
pharmacovigilance activities in the national HIV/AIDS,
malaria, and tuberculosis control programs using the World
Health Organization pharmacovigilance indicators [Internet].
Sahel Med J. 2020 [cited 2026 Jan 29];23(4):226. Available
from: http://www.smjonline.org/text.asp?2020/23
/4/226/310024 doi:10.4103/smj.smj46,9.

Yaya S, Uthman OA, Amouzou A, Bishwajit G. Mass media
exposure and its impact on malaria prevention behaviour
among adult women in sub-Saharan Africa: results from
malaria indicator surveys [Internet]. Glob Health Res Policy.
2018 Jul 4 [cited 2026 Jan 29];3(1):20. Available from: ht
tps://ghrp.biomedcentral.com/articles/10.1186/
s41256-018-0075-x doi:10.1186/s41256-018-0075-x.

JIEPH 2026


http://revuemtsi.societe-mtsi.fr/index.php/bspe-articles/article/view/46
http://revuemtsi.societe-mtsi.fr/index.php/bspe-articles/article/view/46
https://doi.org/10.48327/mtsi.v2021.S1SQ-3476
https://documentation.ehesp.fr/memoires/2003/phisp/murat.pdf
https://documentation.ehesp.fr/memoires/2003/phisp/murat.pdf
https://www.bibliosante.ml/handle/123456789/1351
https://www.bibliosante.ml/handle/123456789/1351
https://www.macsf.fr/responsabilite-professionnelle/actes-de-soins-et-technique-medicale/examen-biologie-medicale-conditions-de-realisation
https://www.macsf.fr/responsabilite-professionnelle/actes-de-soins-et-technique-medicale/examen-biologie-medicale-conditions-de-realisation
https://www.macsf.fr/responsabilite-professionnelle/actes-de-soins-et-technique-medicale/examen-biologie-medicale-conditions-de-realisation
https://www.macsf.fr/responsabilite-professionnelle/actes-de-soins-et-technique-medicale/examen-biologie-medicale-conditions-de-realisation
https://bmcclinpathol.biomedcentral.com/articles/10.1186/1472-6890-1-5
https://bmcclinpathol.biomedcentral.com/articles/10.1186/1472-6890-1-5
https://bmcclinpathol.biomedcentral.com/articles/10.1186/1472-6890-1-5
https://doi.org/10.1186/1472-6890-1-5
https://iris.who.int/handle/10665/162441
https://iris.who.int/handle/10665/162441
https://www.nature.com/articles/nrmicro979
https://www.nature.com/articles/nrmicro979
https://doi.org/10.1038/nrmicro979
https://www.studocu.com/row/document/jazan-university/medical-microbiology/manual-of-clinical-microbiology/79568
https://www.studocu.com/row/document/jazan-university/medical-microbiology/manual-of-clinical-microbiology/79568
https://www.studocu.com/row/document/jazan-university/medical-microbiology/manual-of-clinical-microbiology/79568
https://e-journal.unair.ac.id/IJOSH/article/view/15902
https://e-journal.unair.ac.id/IJOSH/article/view/15902
https://doi.org/10.20473/ijosh.v9i2.2020.131-14
http://www.smjonline.org/text.asp?2020/23/4/226/310024
http://www.smjonline.org/text.asp?2020/23/4/226/310024
https://doi.org/10.4103/smj.smj_46_19
https://ghrp.biomedcentral.com/articles/10.1186/s41256-018-0075-x
https://ghrp.biomedcentral.com/articles/10.1186/s41256-018-0075-x
https://ghrp.biomedcentral.com/articles/10.1186/s41256-018-0075-x
https://doi.org/10.1186/s41256-018-0075-x
https://doi.org/10.37432/jieph.2026.9.1.1179
https://afenet-journal.org

	Introduction
	Methods
	Study setting, design and sample size
	Sampling technique
	Operational definitions
	Statistical analysis
	Ethical consideration

	Results
	Discussion
	Limitations

	Conclusions
	Conflict of Interest
	Funding
	Acknowledgments
	Authors' contributions

