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Abstract 

Background Emergence of Plasmodium falciparum resistance to artemether-lumefantrine in Africa prompted 
the pilot introduction of multiple first-line therapies (MFT) against malaria in Kenya, potentially exposing women-of-
childbearing-age (WOCBAs) to anti-malarials with unknown safety profiles in the first trimester. This qualitative study 
explored knowledge and perceptions among healthcare providers providing malaria treatment to WOCBAs and preg-
nant women.

Methods In-depth interviews were conducted with purposively selected public and private health facility (HF) 
and drug outlet (DO) providers within and outside the pilot-MFT area. County health managers were interviewed 
about their knowledge of the national treatment guidelines. Transcripts were coded by content analysis using 
the World Health Organization health system building blocks (leadership/governance, financing, health workforce, 
health information systems, access to medicines, and service delivery).

Results Thirty providers (HF:21, DO:9) and three health managers were interviewed. Eighteen providers were 
from HFs in the pilot-MFT area; the remaining three and all nine DOs were outside the pilot-MFT area. The analysis 
revealed that providers had not been trained in malaria case management in the previous twelve months. DO provid-
ers were unfamiliar with national treatment guidelines in pregnancy and reported having no pregnancy tests. Health 
managers were unable to supervise DOs due to resource limitations. Providers from HFs and DOs noted poor sensitiv-
ity of malaria rapid diagnostic tests (RDTs) and hesitancy among patients who associated malaria-RDTs with HIV test-
ing. Almost all providers reported anti-malarial stock-outs, with quinine most affected. Patient preference was a major 
factor in prescribing anti-malarials. Providers in HFs and DOs reported preferentially using artemether-lumefantrine 
in the first trimester due to the side effects and unavailability of quinine.
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Background
About 89% of all pregnancies in the World Health 
Organization (WHO) Africa region (AFRO) were at risk 
of malaria infection, and 32% had an infection during 
pregnancy in 2021 [1, 2]. Malaria in pregnancy is asso-
ciated with severe maternal anaemia, maternal mortality, 
pregnancy loss, preterm delivery, and low birth weight 
[3–5]. In malaria-endemic areas, the WHO recommends 
a three-pronged approach, including case management, 
prevention using long-lasting insecticide nets, and, for 
HIV-negative women, intermittent preventive treat-
ment of malaria in pregnancy (IPTp) using sulfadoxine-
pyrimethamine in the second and third trimesters [6]. 
Not all anti-malarials are safe for pregnancy, especially in 
the first trimester. It is essential that healthcare providers 
know and adhere to malaria case management guidelines 
for women-of-childbearing-age (WOCBA) and pregnant 
women to ensure effective and safe treatment [7].

Malaria in Kenya accounts for an estimated 13–15% of 
outpatient consultations [8]. Most cases are reported in 
the Lake endemic zone, where in 2020, 29% of children 
under 5 years were treated for fever compared to 10% in 
the low-risk zone [8]. The 2019–2023 National Malaria 
Control Programme’s Strategic Framework in Kenya 
seeks to treat all suspected malaria cases according to the 
national malaria treatment guidelines [9].

Parasitological diagnosis is recommended in all preg-
nant women with a fever. However, presumptive symp-
tomatic treatment can also be offered if malaria rapid 
diagnostic tests (RDTs) or microscopy are unavailable 
[10]. At the time of this study, the recommended treat-
ments for uncomplicated malaria in pregnancy were oral 
quinine (first trimester) and artemether-lumefantrine 
(AL, second and third trimesters), and parenteral artesu-
nate for severe malaria (all trimesters) [10]. In 2013, a 
study in Kenya’s Lake endemic zone reported correct 
malaria case management practice in pregnancy in only 
45% of health facilities and 31% of drug outlets [11]. In 
the same study, 93% of healthcare providers tested for 
malaria or accurately described signs and symptoms con-
sistent with clinical malaria in the general population, 
with 77% providing microscopy at health facilities com-
pared to 5% at drug outlets [12]. While several studies 
have shown improvements in case management practices 
for WOCBA and pregnant women at health facilities 

with access to job aids and guidelines, healthcare provid-
ers in drug outlets still lag behind [13–16].

The emergence of Plasmodium falciparum resistance to 
artemisinin-based combination therapy (ACT) in South-
east Asia, Rwanda, and Uganda is a concern for East 
Africa [17–22]. Since 2006, AL has been made widely 
available and is free of charge in government-run health 
facilities in Kenya [23–26]. The WHO recommends 
diversifying artemisinin-based combinations as a strategy 
to combat the development of anti-malarial drug resist-
ance [27]. In June 2020, the Kenyan Ministry of Health 
embarked on a pilot study on the feasibility of rotational 
multiple first-line therapies (MFT) for malaria in Homa 
Bay county (Pers. commun., Kokwaro, 2023). The intro-
duction of MFT is likely to increase the exposure of 
women in early pregnancy to the newer generation of 
artemisinin-based combinations not yet recommended 
for use in the first trimester because WOCBA are not 
routinely screened for pregnancy and do not know or do 
not report they are pregnant, and are therefore treated 
with the same drugs used in non-pregnant adults. In 
addition, in 2021, a prospective, observational study 
(MiMBa pregnancy registry) was launched in Homa 
Bay to generate more evidence on the safety of the other 
artemisinin-based combinations used in the MFT pilot, 
including pyronaridine-artesunate, dihydroartemisinin-
piperaquine, amodiaquine-artesunate (Clinicaltrials.gov 
registration NCT04825782).

The study sought to explore knowledge and perceptions 
among healthcare providers providing malaria treatment 
to WOCBA and pregnant women to determine aware-
ness of malaria diagnosis and treatment regimens in dif-
ferent trimesters in the context of the Kenyan Ministry of 
Health MFT pilot in Western Kenya.

Methods
Study sites
The study was conducted from March to April 2022 in 
Homa Bay County in Western Kenya, located along the 
shores of Lake Victoria. Malaria transmission is peren-
nial and holo-endemic, with peaks following the two 
rainy seasons, March through May and October through 
December. In collaboration with private partners, the 
government piloted a rotational MFT project in all gov-
ernment and not-for-profit health facilities in the County 

Conclusion Knowledge of malaria case management in drug outlets and health facilities remains poor. Improved 
regulation of DO providers is warranted. Optimizing treatment of malaria in pregnancy requires training, availability 
of malaria commodities, and pregnancy tests.
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Knowledge, Behaviour, Health practices, Kenya
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between June 2020 and September 2022. Between June 
2020 and March 2021, AL was used as first-line treatment 
for uncomplicated malaria in adults (excluding preg-
nant women) and children over 24 months in all sites. 
Between April and November 2021, AL was replaced by 
dihydroartemisinin-piperaquine as the first-line treat-
ment on the mainland and by pyronaridine-artesunate 
on Mfangano and Rusinga Islands. Amodiaquine-artesu-
nate replaced AL as first-line treatment on the mainland 
between July and September 2022.

After the pilot period, AL was the first-line treatment 
for uncomplicated malaria. The recommendation was 
to continue treating pregnant women according to the 
national treatment guidelines (AL in the second and third 
trimesters, in the first trimester, 7 days of oral quinine or 
AL if quinine is unavailable). The government conducted 
training of heads of public and faith-based health facili-
ties in the study area. The trainees were expected to train 
other healthcare providers in their facilities and com-
munity health volunteers through a series of sensitiza-
tion meetings. The MiMBa study operated in 41 public 
and private health facilities in the MFT pilot area, pro-
vided training to healthcare providers in antenatal, deliv-
ery and postnatal clinics, and study staff performed early 
pregnancy ultrasounds to study participants attending 
antenatal care (ANC) clinics. No training on case man-
agement was provided as part of this observational study.

Participants
In-depth interviews were conducted with healthcare 
providers and drug dispensers purposively selected from 
dispensaries, health centres, hospitals, and drug outlets, 
comprising government, private, and faith-based facili-
ties. The study aimed to sample 30 healthcare providers 
and 3 health managers to achieve anticipated data satura-
tion. Participants were selected from 14 health facilities 
and eight drug outlets in Homa Bay County, including 
Mfangano Island and Rusinga Island, randomly selected 
from a list compiled by community health volunteers 
who were asked where anti-malarial drugs were sold. A 
drug outlet is authorized to perform simple diagnostics 
such as pregnancy tests and rapid malaria diagnosis in 
addition to selling drugs. In each drug outlet, the person 
available on the day of the study team visit was inter-
viewed. In health facilities, between one to four health-
care providers responsible for seeing adult outpatients or 
working at the pharmacy were interviewed. Interviews 
were conducted every day of the week, and participants 
were reimbursed for their time.

Data collection
Two trained and experienced social scientists (IA-female 
and BO-male) conducted face-to-face interviews in 

English, each lasting approximately 60  min. Both inter-
viewers had been trained in interview techniques, IA had 
no prior relationship with the participants, while BO was 
a field officer for the MiMBa study in 11 facilities where 
18 of the healthcare providers worked. Interviews were 
conducted privately near the participant’s place of work, 
and field notes were not used. Interviewers used a pilot-
tested topic guide encompassing: (1) anti-malarial effi-
cacy; (2) safety; (3) tolerability; (4) regimen (duration) 
and packaging; (5) patient preferences and perceived 
adherence; (6) personal preferences; (7) availability; (8) 
cost considerations; (9) access to training or information; 
(10) pregnancy testing in women of childbearing age; (11) 
any other clinical considerations when prescribing.

In addition, study team members interviewed three 
health managers involved in malaria control, one from 
each sub-county in Homa Bay (Suba North sub-county 
and Homa Bay Town sub-county) and one from the 
Homa Bay county health management team. Health 
managers were interviewed regarding (1) training on 
treatment guidelines; (2) familiarity with guidelines for 
pregnancy testing and malaria treatment in pregnancy; 
(3) anti-malarial availability and procurement; (4) regula-
tion of drug outlets; (5) monitoring healthcare provider 
adherence to guidelines. No repeat interviews were done.

Data management and analysis
Interviews were audio-recorded and transcribed verba-
tim by experienced study team members. Transcripts 
were not returned to participants for corrections or clari-
fication. Healthcare providers were assigned a unique 
identification number in transcripts to protect their iden-
tity. Transcripts were transferred to NVivo-12 for cod-
ing and analysis by CBO. Themes were coded by content 
analysis using the WHO health system building blocks 
(finance, leadership/governance, health information, 
health workforce, products and technologies/access to 
essential medicines, and service delivery) [28]. Inductive 
coding allowed emergent themes and sub-themes to be 
added to each building block in the coding framework. 
Four research team members discussed themes (CBO, 
JH, SD and JG), and consensus on any differences in the-
matic coding was reached through discussion. The analy-
sis explored differences in knowledge and perceptions 
between healthcare providers in health facilities and drug 
outlets and within and outside the MFT pilot and MiMBa 
project.

Ethical considerations
This study was approved by the Kenya Medical Research 
Institute’s Scientific and Ethics Review Unit (4277), the 
Stellenbosch University Health Research Ethics Com-
mittee (S21/03/056), the Liverpool School of Tropical 
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Medicine (LSTM) Research Ethics Committee (21–049). 
CDC Human Research Protections Office reviewed and 
determined that CDC participation did not meet the def-
inition of engagement in this study. Participants provided 
written informed consent. The study has been reported 
following the Consolidated criteria for reporting qualita-
tive research (COREQ) guidelines [29].

Patient and public involvement
Community health volunteers (CHVs) in the study area 
were questioned to determine the health facilities and 
drug outlets that sold anti-malarials. CHVs are lay mem-
bers of the community who work either for pay or as vol-
unteers in association with the local healthcare system 
in urban and rural environments. CHVs share ethnicity, 
language, socioeconomic status, and life experiences with 
the community members they serve and typically serve 
where they live [30].

Results
Participant characteristics
Thirty healthcare providers and three health managers 
were interviewed; 18 (55%) were women. There were no 
refusals. Of 21 healthcare providers from health facili-
ties, 13 were from government-owned facilities, 4 were 
from private facilities, and 4 were from faith-based facili-
ties. Nine providers were from drug outlets. Of 21 health 
facility respondents, 16 were from facilities involved 
in both the MFT pilot and MiMBa project; two were 
involved in MiMBa, one was involved in the MFT pilot, 
and two were involved in neither. None of the drug out-
let providers were involved in either project. All provid-
ers held two-year diploma certificates except for three 
degree holders (one nurse, one clinical officer, and one 
health manager), one with a high school diploma, and 
one with a one-year nursing certificate. One provider had 
a diploma in education. Respondents had varying lengths 
of service at their facilities ranging from a few weeks to 
ten years (Table 1).

Themes
The key emergent themes on the management of malaria 
in pregnancy are presented here by each WHO building 
block. They are summarized in Table 2, together with the 
implications of each theme for the national programme.

Health workforce
Perceptions on malaria treatment in pregnancy
Healthcare providers in health facilities and drug outlets 
generally had no reservations about giving anti-malari-
als to pregnant women. Factors considered in prescrib-
ing anti-malarials were trimester, the severity of illness 
and regimen, i.e., mode of administration, number of 

tablets, and number of days. The national guidelines rec-
ommending different drugs for treatment in the first vs. 
other trimesters were considered impractical by some 
providers in health facilities and drug outlets. Provid-
ers in both health facilities and drug outlets reported 
using artemether-lumefantrine instead of quinine in the 
first trimester. This issue was also identified by a health 
manager who felt that having quinine as a first-line anti-
malarial in the first trimester was ineffective as it was 
usually out-of-stock.

“The guideline says the first line of management is 
quinine to pregnant mothers. But you would hardly 
find quinine in the facilities. So the guideline can 
say it’s quinine, but we have other drugs that we can 
give. So it is a challenge. Following the guideline but 
on the ground, things are different. " (R7, Health 
management team).

Knowledge of malaria in pregnancy
All but one respondent, a drug outlet provider, could 
name at least one complication of malaria in pregnancy. 
Complications mentioned were maternal anaemia and 
death, preterm labour, decreased appetite, fever, fatigue 
and infant outcomes including miscarriages, stillbirths, 
intrauterine growth retardation, preterm and low birth 
weight babies, and malaria in newborns.

Training in the last 12 months
Only a few healthcare providers reported having received 
malaria in pregnancy training in the twelve months pre-
ceding the interview. Except for facilities involved in 
MFT or MiMBa, none of the private health facilities or 
drug outlet providers had received training.

Leadership/governance
Knowledge of national malaria treatment guidelines
Unlike drug outlets, most health facility providers dem-
onstrated knowledge of the national malaria manage-
ment guidelines. They also had greater awareness that 
trimester should be considered when prescribing anti-
malarials to pregnant women. None of the respondents 
from the private health facilities that were not involved in 
either MFT or MiMBa demonstrated any knowledge of 
the national guidelines.

Monitoring health worker compliance with malaria 
management guidelines
Health managers reported continuous supervision of 
health facilities but that this was dependent on the 
availability of funds. One manager claimed to conduct 
spot checks at drug outlets, while another explained 
that monitoring drug outlet practices was only a recent 
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Table 1 Characteristics of health facilities and drug outlet respondents

Facility type Facility Number of
respondents

Gender Cadre Qualification Time of 
service in
the facility

MiMBa 
Pregnancy 
registry 
study site

Multiple 
first line 
antimalarial 
project site

Both MiMBa 
registry and 
multiple first-
line project

Health facili-
ties

Private-run Facility 1 1 Male Pharmacist Diploma Less 
than a month

× × ×

Facility 2 1 Female Clinical 
officer

Diploma 1.5 years √ × ×

Facility 3 1 Female Nurse-in 
charge

Degree 1 year × × ×

Facility 4 1 Male Nurse Diploma 3 months √ × ×
Faith-based Facility 5 1 Male Clinical 

officer
Diploma 6 years × √ ×

Facility 6 3 Female Clinical 
officer

Diploma 2 months √ √ √

Female Clinical 
officer

Diploma 7 months √ √ √

Female Nurse Diploma 9 months √ √ √
Government-
run

Facility 7 2 Female Clinical 
officer

Diploma 7 years √ √ √

Male Clinical 
officer

Diploma 6 years √ √ √

Facility 8 1 Female Nurse Diploma 4 years √ √ √
Facility 9 1 Female Clinical 

officer
Diploma 1.5 years √ √ √

Facility 10 1 Male Clinical 
officer

Degree – √ √ √

Facility 11 4 Female Clinical 
officer

Diploma 2 years √ √ √

Male Clinical 
officer-in 
charge

Diploma 3.5 years √ √ √

Male Pharmacist Diploma 2 years √ √ √
Female Clinical 

officer
Diploma 2 years √ √ √

Facility 12 1 Female Clinical 
officer-in 
charge

Diploma 4 years √ √ √

Facility 13 1 Male Nurse-in 
charge

Diploma 4 years √ √ √

Facility 14 2 Male Pharmacist Diploma 3 years √ √ √
Male Clinical 

officer-in 
charge

Diploma 5 years √ √ √

Subtotal 21

Drug outlets Drug outlet 1 1 Male Nurse aid Certificate 10 years × × ×
Drug outlet 2 1 Female Pharmacist Diploma 2 months × × ×
Drug outlet 3 1 Female Nurse Diploma 6 months × × ×
Drug outlet 4 2 Female Pharmacist Diploma 1 year × × ×

Female Pharmacy 
assistant

High school 
leaver

10 months × × ×

Drug outlet 5 1 Female Salesperson Diploma 
in education

1 month × × ×

Drug outlet 6 1 Male Clinical 
officer

Diploma 2 years × × ×
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development. The three managers reported challenges 
with monitoring drug outlets for compliance, citing a 
lack of funds and the non-receptivity of health providers.

“We assess this through supervision, through on-job 
training, through mentorship that you conduct like 
every month, at times quarterly depending on the 
availability of the funds”. (R7, Health management 
team)

“So, the question they ask, “Why should you come 
and do a DQA on me or giving me support supervi-
sion; yet you don’t supply me with anything?“ (R21, 
Health management team).

Service delivery
Diagnosis of malaria
Knowledge of the symptoms of malaria was generally 
good among providers in health facilities and drug out-
lets, and both reported using rapid diagnostic tests or 
microscopy to make a diagnosis. It emerged, however, 
that some providers in both groups offered presumptive 
treatment based on clinical symptoms. Reasons for this 
included a patient’s inability to pay for laboratory testing, 
refusal to be tested, or a negative test result in a sympto-
matic patient. A few providers reported cases of needle 
stick injuries while drawing blood. Another challenge to 
testing was a lack of gloves.

Some providers had encountered clients who refused a 
rapid diagnostic test for malaria as they assumed it was a 
test for HIV or a sexually transmitted infection, one indi-
cating that clients preferred microscopy.

“Because the rapid test kits came sometimes back 
so they realise that when they see this, someone 
can think now we are doing a test for HIV. So, 
majorly the fear of the unknown like now this is 
HIV I am going to be tested. Someone can say no”. 
(R19, health facility).

Poor sensitivity of rapid diagnostic tests was widely 
reported as a disadvantage compared to microscopy. 
Some providers attributed this to the tests being una-
ble to detect malaria species, and others due to them 
being unable to show parasite density and, therefore, 
the severity of malaria.

“it doesn’t indicate the severity of malaria. It only 
says it is positive, it is negative. But for the micros-
copy, it will show the number of strains that are 
there. How many pluses. Now it will help you dif-
ferentiate the severity of the malaria.“ (R23, health 
facility).

Availability of malaria rapid diagnostic tests was a 
challenge across all types of facilities, with one provider 
reporting encountering an expired rapid test kit.

Assessing for pregnancy
Healthcare providers generally assessed for pregnancy 
using the last menstrual period date and pregnancy 
detection tests. Lack of pregnancy tests in drug out-
lets meant some drug dispensers had to refer clients 
elsewhere.

Table 1 (continued)

Facility type Facility Number of
respondents

Gender Cadre Qualification Time of 
service in
the facility

MiMBa 
Pregnancy 
registry 
study site

Multiple 
first line 
antimalarial 
project site

Both MiMBa 
registry and 
multiple first-
line project

Drug outlet 7 1 Male Nurse Diploma 2 years × × ×
Drug outlet 8 1 Male Pharmacist Diploma 10 years × × ×

Subtotal 9

Health man-
agers

County 
health 
management 
team

1 Degree 2 years

Sub-county 
health 
management 
team

2 Diploma 5 years

Higher 
diploma

8 years

Subtotal 3

Total 33
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Anti‑malarial of choice for treatment in pregnancy
When asked for their drug of choice for malaria in 
pregnancy, regardless of trimester, most providers 
named intravenous artesunate due to its ease of admin-
istration, quick action and short regimen.

“would prefer these mothers being given injecta-
bles. That is the Artesunate. It is easy to adminis-
ter and the duration is also not taking a number of 
days. You know artesunate is given intravenously 
so I think it also works faster” (R10, health facility).

Some providers preferred artemether-lumefantrine 
due to its availability and safety in pregnancy, while a 
few preferred the newer artemisinin-based combina-
tions, dihydroartemisinin-piperaquine and pyronaridine-
artesunate, due to the regimen of once-daily dosing for 
three days.

Drug stock‑outs
Healthcare providers from drug outlets and health facili-
ties mentioned sending clients to buy drugs elsewhere 

Table 2 Implications of findings for malaria control programmes

Health system building block In-depth interview theme Implications for programmes

Health workforce Perceptions on the treatment of malaria in pregnancy Positive provider perception is favourable for the pro-
gramme

Knowledge of malaria’s effects on pregnancy Training needed to increase knowledge

Training in malaria in pregnancy Training is required for both health facility and drug outlet 
providers

Leadership/Governance

Knowledge of national malaria management guidelines Dissemination is required, especially for healthcare provid-
ers in drug outlets and private health facilities not involved 
in the multiple first-line treatment project

Monitoring health worker compliance with malaria 
management guidelines

Priority to be given to monitoring of drug outlet providers

Service delivery

Diagnosis of malaria Healthcare providers explain to patients how rapid diag-
nostic tests work and emphasize the difference with an HIV 
test kit, a broader social and behavioural change strategy 
to increase test acceptance

Provide adequate rapid diagnostic test kits and gloves 
to health facilities

Educate on infection prevention measures targeting nee-
dlestick injuries

Training providers to emphasize parasitological diagnosis 
of malaria and sensitivity of diagnostic test kits

Assessing for pregnancy Regular supervision of drug outlets to ensure the availability 
of pregnancy test kits

Drug stock-outs Ensure regular supply of anti-malarials by timely procure-
ment and redistribution to health facilities as needed

Products and technologies 
or access to essential medi-
cines

Antimalarial drug characteristics The change in WHO recommendation from quinine 
to artemether-lumefantrine for the treatment of first-
trimester uncomplicated malaria means that the preference 
for artemether-lumefantrine over quinine is no longer 
contraindicated

Factors considered when prescribing anti-malarials Drug cost and patient preference as factors in prescription 
imply that some prescribing practices may contravene 
guidelines. Regular supervision to ensure recommended 
anti-malarial drug availability in health facilities and drug 
outlets

Challenges of having different drug recommendations Copies of national guidelines and job aids should be avail-
able at health facilities and drug outlets. Regular training 
of health care providers on current malaria guidelines 
should be done
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due to stock-outs. To counter this, drugs were redistrib-
uted across facilities, or facility improvement funds were 
used to procure anti-malarials before government sent 
stock. A common concern amongst providers was the 
stock-out of quinine. Some providers from drug outlets 
stated that intravenous and oral quinine were slow-mov-
ing commodities and did not see a need to stock them.

“We have not been getting prescriptions for it. That 
is why the latest stock we had, after selling them, we 
said no. Because of the low demand. Because when 
you bring it there, some got expired.“ (R30, drug out-
let).

Products and technologies or access to essential medicines
Anti‑malarial drug characteristics
Most providers described patients complaining that qui-
nine had a bitter taste and caused ringing of the ears (tin-
nitus). A few also noted that quinine was associated with 
premature contractions, and they prescribed salbutamol 
concurrently to counter this.

“Quinine is good when you are monitoring the 
patient in the hospital because quinine, they cause 
contractions in women. And when we are monitor-
ing here, we combine quinine with salbutamol to 
avoid those contractions.“ (R13, health facility).

A few providers explained that AL had a sour taste and 
smell and caused nausea and vomiting, while some said 
injectable artesunate had no side effects. On the packag-
ing, providers preferred ACT blister packs over quinine 
packaging. They felt that dispensing quinine into sachets 
and envelopes by hand was unhygienic and could lead to 
losing pills.

“You see like for the quinine that we have been using, 
they are packaged in a cloth. So, you keep on, you 
pick one, one. Either while dispensing, even when the 
client is taking the ones, the one, one, some can fall 
down.“ (R02, health facility).

It emerged that blister packs were easier to dispense 
and increased adherence as they were well-labelled.

“AL. It is nice. The way it is four-four and even they 
write day one, day two…very nice, the blister pack. 
So it guides you.“ (R11, health facility).

Providers suggested the oral quinine regimen of three 
times daily for seven days was too long; this, in addi-
tion to side effects, contributed to poor adherence. The 
counting of drops during the administration of intrave-
nous quinine was considered tedious by one provider. A 
few providers found injectable artesunate’s three doses 
in twenty-four hours more favourable. While some 

providers noted that AL had a significant pill burden, 
with four tablets taken twice daily for 3 days, most pre-
ferred the AL regimen over oral quinine because of the 
shorter number of treatment days.

Factors considered when prescribing anti‑malarials
Drug safety in pregnancy was an important consideration 
in the prescription of anti-malarials, according to most 
providers in both health facilities and drug outlets.

“One of the things you need to know about the drug 
is how safe is that drug to this pregnant mother” 
(R10, health facility).

Most providers cited drug cost as a consideration when 
prescribing anti-malarials. A unique and worrying per-
spective from a drug outlet provider was that he would 
sell half the required dose if the client could afford that.

“Some may not be able to buy the whole dose of the 
antimalarial. So what I do, I tell her to take at least 
a half of the dose, that is one and a half days. Then 
after that she comes back and adds another.“ (R33, 
drug outlet).

It emerged that patient preference was a considera-
tion in anti-malarial prescription in health facilities and 
drug outlets. Providers explained that patients preferred 
injectables (artesunate injection) over oral drugs and AL 
over quinine. A unique perspective from a health facility 
provider was that some women, to avoid taking quinine, 
would opt to wait until it was safe to take AL in the sec-
ond trimester.

“Some of them nowadays know, they’ll say, “Ah, I am 
waiting for that period when you’ll tell me that it’s 
okay for me to take AL.“ Or they will buy out over the 
counter.“ (R25, health facility).

A few health facility providers did not think that patient 
preference was a factor when prescribing anti-malarials.

“It’s me to convince the patient on the choice of drug 
to take.“ (R16, health facility).

“I will not be swayed by the client preference. I’ll give 
the correct thing according to the guideline.“ (R19, 
health facility).

It emerged that patient adherence was another fac-
tor considered in anti-malarial prescribing. To increase 
adherence, one provider reported giving the first dose of 
AL as directly observed therapy (DOT) and the remain-
ing doses to be taken at home.

Other factors considered were drug availability and 
expiration dates, drug allergies, patient weight and age, 
and comorbidities like hypertension, HIV, and diabetes.
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Challenges of different drug recommendations in different 
populations
Some providers noted that, despite the government MFT 
pilot, there were fewer drugs for use in pregnancy.

“I feel that the drugs for those who are not pregnant 
are more than for the pregnant women. So, the preg-
nant women feel left behind. So, they should bring 
more drugs for the pregnant women; so, that they 
also feel better.”(R5, drug outlet).

It emerged that there was confusion about which drug 
was to be used in which population.

“Most people are confused on what should be given 
to certain age groups, the pregnant women. So, the 
information was not a bit clear.“ (R04, health facil-
ity).

One provider mentioned a lack of job aids as a chal-
lenge in correctly prescribing the MFT drugs.

“The only challenge comes in when the drugs are new 
in the environment. New in the environment means 
when the clinicians are not conversant with the new 
molecules, you have to make sure that they know 
that this drug exists and you need to have job aids 
apart from sensitisation. They need to have their 
job aids besides them. Because basically there’s this 
phobia of this is a new drug I’ve not prescribed. You 
have not known much about it. What will happen 
because it’s my first time prescribing it. The more you 
practice, the more you get acquainted with the drug, 
the more you get eager to know what happens.” (R20, 
health facility).

Discussion
Healthcare providers in Western Kenya lack basic knowl-
edge of national malaria treatment guidelines and train-
ing in malaria case management, including for WOCBA 
and pregnant women. This was particularly evident in 
private sector facilities and drug outlets. In addition, poor 
regulation and monitoring of case management prac-
tices, widespread drug stock-outs, and poor availability 
of pregnancy detection kits were noted. Healthcare pro-
viders generally preferred artemether-lumefantrine (AL) 
and injectable artesunate over quinine when prescribing 
anti-malarials in the first trimester due to quinine’s side 
effects, long regimen and packaging, patient preference 
and adherence.

Despite the problem of training and monitoring private 
health facilities and drug outlets being identified a dec-
ade ago, there continues to be a lack of resources dedi-
cated to their regulation [31]. Significant knowledge gaps 

were noted among providers in drug outlets. In addition, 
some drug outlet providers did not have medical train-
ing, raising concerns about the need for supervision or 
oversight. This was reported by the health managers, 
who explained that drug outlet training and monitoring 
was a recent activity that was not well funded and poorly 
received. Drug outlet providers did not understand why 
they were monitored when the government did not pro-
vide them with commodities. Staff at the health facilities 
were more likely to have received malaria guidelines and 
case management training due to the ongoing MFT and 
MiMBa projects, which excluded drug outlets. During 
the roll-out of the MFT project, training was limited to 
facility-in-charges from health centres and dispensaries 
in addition to pharmacists from district and referral hos-
pitals. It was expected that the trained personnel would 
sensitize other healthcare workers in their facilities. 
However, industrial action by providers in public health 
facilities during the period of the MFT roll-out may have 
hampered sensitization activities. In expanding MFT to 
other malaria-endemic areas in Kenya or other sub-Saha-
ran African countries, consideration should be given to 
adequate healthcare providers’ sensitization while keep-
ing in mind the possible disruptive effects of industrial 
action and other factors impeding the uptake of training.

Presumptive treatment of malaria in pregnant women 
with clinical symptoms emerged as a common practice. 
This has previously been documented in Kenya and other 
countries [32–36]. Women’s hesitancy to be tested with 
a malaria RDT due to association with HIV testing has 
not been described previously, though women’s concerns 
about fears of HIV testing hampering intermittent pre-
ventive treatment (IPTp) uptake in antenatal clinics have 
been documented [37]. There is a need to encourage pro-
viders to explain to patients the procedure for malaria 
diagnostic testing and distinguish it from HIV testing, 
in addition to a broader social and behavioural change 
strategy. Cases of needlestick injuries and a lack of gloves 
while performing diagnostic tests indicated a need for 
more training in infection prevention. Health facility pro-
viders had greater awareness than those from drug out-
lets that trimester was an important consideration when 
prescribing anti-malarials to pregnant women. Notwith-
standing, drug outlet providers expressed challenges in 
providing pregnancy testing due to lack of pregnancy test 
kits, compromizing adherence to guidelines for treating 
malaria in early pregnancy. As over-the-counter medi-
cines are the most popular choice for fever in Kenya [38], 
prioritizing pregnancy kits as essential commodities in 
drug outlets should be considered.

Healthcare provider preference has previously been 
found to outweigh knowledge of guidelines as a key 
driver in the type of anti-malarials prescribed [39]. In 
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addition, the current study identified patient preference 
as a major consideration in prescribing anti-malarials, 
especially in the context of multiple first-line treat-
ments. Patients were reported to prefer the once-daily 
dosing regimens of the newer artemisinin-based combi-
nations to the twice-daily dosing of AL and thrice-daily 
seven-day quinine dosing. Providers preferred the blis-
ter packaging of artemisinin-based combinations for its 
ease in dispensing and perception that the labelling of 
daily doses contributed to improved adherence—though 
this was prescriber and not patient-reported. However, a 
preference for individual blister packaging of anti-malar-
ial tablets by providers and pregnant women has previ-
ously been documented in several sub-Saharan African 
countries [40].

Drug stock-outs were noted to be a challenge. To alle-
viate this, some health facilities relied on their funds 
collected from patient fees to procure anti-malarials, 
while in some cases, drugs were redistributed between 
facilities. Quinine was reported to be most affected by 
stock-outs, even in health facilities, for various reasons: 
(1) providers reported it to be a slow-moving commod-
ity that was rarely prescribed, (2) it was associated with 
many side effects such as the ringing of the ears [41]), bit-
ter taste and premature uterine contractions (for intrave-
nous doses), and (3) the regimen of three times daily for 
seven days for oral quinine was unfavourable to patients. 
As a result, providers prescribed AL instead of quinine, 
demonstrating poor adherence to the treatment policy 
at the time of the study, as also documented in a sys-
tematic review and meta-analysis [33]. It is worth not-
ing that since the study was conducted, the safety of AL 
in the first trimester has been reviewed, and the WHO 
has since updated its treatment guidelines to recommend 
the use of AL over quinine, a policy also implemented in 
Kenya [6, 7, 42].

Cost was a universal factor driving the choice of drugs 
prescribed, despite government efforts to make anti-
malarials free of charge in health facilities. Due to per-
sistent stock-outs, the lack of free anti-malarial drugs 
in health facilities drove patients to buy the medicines 
they could afford in drug outlets. Particularly concerning 
was that drug outlets sold incomplete treatment courses 
to patients unable to afford the full dose. The National 
Malaria Control Programme would do well to ensure a 
regular supply of anti-malarials through timely procure-
ment and distribution, as well as regulation of drug out-
lets to ensure adequate stocks. Consideration should be 
given to providing commodities—anti-malarials, RDTs 
and pregnancy kits—to drug outlets at a subsidized price. 
Healthcare provider access to anti-malarials and correct 
prescription practices are critical to correct case man-
agement and particularly relevant when introducing new 

therapies [43–45]. The in-depth interviews with provid-
ers in Western Kenya’s health facilities and drug outlets 
provide useful information to improve malaria case man-
agement and understand the challenges in implementing 
multiple first-line therapies.

This study has a few strengths. First, the study sample 
included public, private and faith-based facilities and 
drug outlet providers. Second, the inclusion of health 
managers raised important governance and regula-
tory issues. A study limitation is that patients were not 
included; thus, provider perceptions of pregnant wom-
en’s preferences and choices were not confirmed. One 
of the interviewers was a field officer with the MiMBa 
study and was known to some of the healthcare provid-
ers interviewed. However, no differences were noted 
between responses from healthcare providers known 
and unknown to him.

Conclusion
The findings revealed a lack of knowledge of national 
guidelines and training for treatment of malaria in 
pregnancy among healthcare providers in drug out-
lets and private health facilities. To achieve its 2019–
2023 strategic framework goals, it is important for the 
National Malaria Control Programme to prioritize 
training, supervision and regulation of drug outlet pro-
viders while consolidating the gains made in health 
facilities and increasing awareness of the safety of anti-
malarials in pregnancy. In addition, a steady supply of 
malaria commodities and pregnancy detection kits is 
critical to ensuring proper case management.

Abbreviations
ANC  Antenatal care
ACT   Artemisinin-based combination therapy
AL  Artemether-lumefantrine
CHVs  Community health volunteers
COREQ  Consolidated criteria for reporting qualitative research
HIV  Human immunodeficiency virus
IPTp  Intermittent preventive treatment of malaria in pregnancy
MFT  Multiple first-line therapies
RDTs  Malaria rapid diagnostic tests
WHO  World Health Organization
WOCBA  Women-of-childbearing-age

Acknowledgements
The authors would like to acknowledge the Kenya Ministry of Health, the 
Centre for Global Health Research at the Kenya Medical Research Institute, the 
Homa Bay County health management team, healthcare providers in health 
facilities and drug outlets in Homa Bay, Mbita, Rusinga island and Mfangano 
island. Thanks to Isdorah Akoth and Benson Omondi for conducting the inter-
views and coordinating transcription.

Disclaimer
The findings and conclusions in this paper are those of the authors and do 
not necessarily represent the official position of the U.S. Centers for Disease 
Control and Prevention.



Page 11 of 12Osoro et al. Malaria Journal          (2023) 22:274  

Author contributions
JH and SD conceived the study and designed the study together with JG. 
CBO was responsible for overseeing and completing data collection. CBO, JH, 
SD and JG analysed the data. CBO, JH, SD, JG,  FtK, TY and EO contributed to 
the interpretation of the findings. CBO led the writing of this manuscript with 
contributions from JH, SD, JG, EO, TY and FtK. All authors- CBO, JH, SD, JG, EO, 
TY and FtK- contributed to editing the article and approving the final submit-
ted version.

Funding
This study was jointly funded by the UK Medical Research Council (MRC) and 
the UK Foreign, Commonwealth & Development Office (FCDO) under the 
MRC/FCDO Concordat agreement and the EDCTP2 programme supported by 
the European Union (Grant number T008768).

Availability of data and materials
The transcripts analysed during the study are available from the authors on 
reasonable request. Interested researchers should contact the corresponding 
author on the email provided.

Declarations

Ethics approval and consent to participate
This study was approved by the Kenya Medical Research Institute’s Scientific 
and Ethics Review Unit (4277), the Stellenbosch University Health Research 
Ethics Committee (S21/03/056), the Liverpool School of Tropical Medicine 
(LSTM) Research Ethics Committee (21–049). CDC Human Research Protec-
tions Office reviewed and determined that CDC participation did not meet 
the definition of engagement in this study. Participants provided written 
informed consent.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Centre for Global Health Research, Kenya Medical Research Institute, P.O. 
Box 1578, Kisumu 40100, Kenya. 2 Division of Epidemiology and Biostatistics, 
Department of Global Health, Faculty of Medicine and Health Sciences, Stel-
lenbosch University, P.O. Box 241, Cape Town 8000, South Africa. 3 Department 
of Clinical Sciences, Liverpool School of Tropical Medicine, Pembroke Place, 
Liverpool, Liverpool L3 5QA, UK. 4 Malaria Branch, Division of Parasitic Diseases 
and Malaria, U.S. Centers for Disease Control and Prevention, 1600 Clifton 
Road, Atlanta, GA 30333, USA. 

Received: 28 April 2023   Accepted: 1 September 2023

References
 1. WHO. World Malaria Report 2022. Geneva, World Health Organization; 

2022. p. 293.
 2. Reddy V, Weiss DJ, Rozier J, ter Kuile FO, Dellicour S. Global estimates of 

the number of pregnancies at risk of malaria from 2007 to 2020: a demo-
graphic study. Lancet Glob Health. 2023;11:e40-47.

 3. Adam I, Ibrahim Y, Elhardello O. Prevalence, types and determinants of 
anemia among pregnant women in Sudan: a systematic review and 
meta-analysis. BMC Hemaol. 2018;18:31.

 4. Moore KA, Simpson JA, Scoullar MJL, McGready R, Fowkes FJI. Quan-
tification of the association between malaria in pregnancy and 
stillbirth: a systematic review and meta-analysis. Lancet Glob Health. 
2017;5:e1101-1112.

 5. Thompson JM, Eick SM, Dailey C, Dale AP, Mehta M, Nair A, et al. Relation-
ship between pregnancy-associated malaria and adverse pregnancy 
outcomes: a systematic review and meta-analysis. J Trop Pediatr. 
2020;66:327–38.

 6. WHO. Guidelines for malaria. 2022 edition. Geneva. World Health Organi-
zation; 2022.

 7. Saito M, McGready R, Tinto H, Rouamba T, Mosha D, Rulisa S, et al. 
Pregnancy outcomes after first-trimester treatment with artemisinin 
derivatives versus non-artemisinin antimalarials: a systematic review and 
individual patient data meta-analysis. Lancet. 2023;401:118–30.

 8. The DHS, Program, Division of National Malaria Programme (DNMP). 
[Kenya] and ICF. Kenya Malaria Indicator Survey 2020. USA: Nairobi, Kenya 
and Rockville; 2021.

 9. National Malaria Control Programme. Kenya Malaria Strategy 2019–2023. 
Nairobi: Ministry of Health, Kenya; 2018.

 10. Ministry of Health. Guidelines for the diagnosis, treatment and prevention 
of malaria in Kenya. 6th Edn. Nairobi, Kenya. 2020:79.

 11. Riley C, Dellicour S, Ouma P, Kioko U, ter Kuile FO, Omar A, et al. 
Knowledge and adherence to the national guidelines for malaria case 
management in pregnancy among healthcare providers and drug outlet 
dispensers in rural, western Kenya. PLoS ONE. 2016;11: e0145616.

 12. Riley C, Dellicour S, Ouma P, Kioko U, Omar A, Kariuki S, et al. Knowledge 
and adherence to the national guidelines for malaria diagnosis in preg-
nancy among health-care providers and drug-outlet dispensers in rural 
western Kenya. Am J Trop Med Hyg. 2018;98:1367–73.

 13. Zurovac D, Machini B, Kiptui R, Memusi D, Amboko B, Kigen S, et al. Moni-
toring health systems readiness and inpatient malaria case-management 
at Kenyan county hospitals. Malar J. 2018;17:213.

 14. Watsierah CA, Onyango RO, Ombaka JH, Abong’o BO, Ouma C. Provider 
knowledge of treatment policy and dosing regimen with artemether-
lumefantrine and quinine in malaria-endemic areas of western Kenya. 
Malar J. 2012;11: 436.

 15. Machini B, Zurovac D, Amboko B, Malla L, Snow RW, Kipruto H, et al. 
Predictors of health workers’ knowledge about artesunate-based severe 
malaria treatment recommendations in government and faith-based 
hospitals in Kenya. Malar J. 2020;19:267.

 16. Rusk A, Smith N, Menya D, Obala A, Simiyu C, Khwa-Otsyula B, et al. Does 
anti-malarial drug knowledge predict anti-malarial dispensing practice 
in drug outlets? A survey of medicine retailers in western Kenya. Malar J. 
2012;11: 263.

 17. Hanboonkunupakarn B, Tarning J, Pukrittayakamee S, Chotivanich K. 
Artemisinin resistance and malaria elimination: where are we now? Front 
Pharmacol. 2022;13: 876282.

 18. Uwimana A, Legrand E, Stokes BH, Ndikumana JM, Warsame M, Umulisa 
N, et al. Emergence and clonal expansion of in vitro artemisinin-resistant 
Plasmodium falciparum kelch13 R561H mutant parasites in Rwanda. Nat 
Med. 2020;26:1602–8.

 19. Uwimana A, Umulisa N, Venkatesan M, Svigel SS, Zhou Z, Munyaneza T, 
et al. Association of Plasmodium falciparum kelch13 R561H genotypes 
with delayed parasite clearance in Rwanda: an open-label, single-arm, 
multicentre, therapeutic efficacy study. Lancet Infect Dis. 2021;21:1120–8.

 20. Straimer J, Gandhi P, Renner KC, Schmitt EK. High prevalence of Plas-
modium falciparum k13 mutations in Rwanda is associated with slow 
parasite clearance after treatment with artemether-lumefantrine. J Infect 
Dis. 2022;225:1411–4.

 21. Asua V, Conrad MD, Aydemir O, Duvalsaint M, Legac J, Duarte E, et al. 
Changing prevalence of potential mediators of aminoquinoline, 
antifolate, and artemisinin resistance across Uganda. J Infect Dis. 
2021;223:985–94.

 22. Balikagala B, Fukuda N, Ikeda M, Katuro OT, Tachibana SI, Yamauchi M, 
et al. Evidence of artemisinin-resistant malaria in Africa. N Engl J Med. 
2021;385:1163–71.

 23. Zhou G, Hemming-Schroeder E, Gesuge M, Afrane YA, Lee MC, Atieli HE, 
et al. Gaps between knowledge and malaria treatment practices after 
intensive anti-malaria campaigns in western Kenya: 2004–2016. Am J 
Trop Med Hyg. 2020;102:1358–65.

 24. Ministry of Public Health and Sanitation. National guideline for the diag-
nosis, treatment and prevention of malaria in Kenya. Nairobi, Kenya. 2010.

 25. Anabwani GM, Esamai FO, Menya DA. A randomised controlled trial to 
assess the relative efficacy of chloroquine, amodiaquine, halofantrine and 
Fansidar in the treatment of uncomplicated malaria in children. East Afr 
Med J. 1996;73:155–8.

 26. Ogutu BR, Smoak BL, Nduati RW, Mbori-Ngacha DA, Mwathe F, Shanks 
GD. The efficacy of pyrimethamine-sulfadoxine (Fansidar) in the 



Page 12 of 12Osoro et al. Malaria Journal          (2023) 22:274 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

treatment of uncomplicated Plasmodium falciparum malaria in Kenyan 
children. Trans R Soc Trop Med Hyg. 2000;94:83–4.

 27. WHO. Strategy to respond to antimalarial drug resistance in Africa. 
Geneva: World Health Organization; 2022. p. 87.

 28. WHO. Monitoring the building blocks of health systems: a handbook 
of indicactors and their measurement strategies. Geneva, World Health 
Organization; 2010. p. 89.

 29. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative 
research (COREQ): a 32-item checklist for interviews and focus groups. Int 
J Qual Health Care. 2007;19:349–57.

 30. Community Health Volunteers in Kenya. [https:// www. villa gehop ecore. 
org/ blog/ commu nity- health- volun teers- in- kenya.

 31. Rowa Y, Abuya TO, Mutemi WK, Ochola S, Molyneux S, Marsh V. Fac-
tors influencing implementation of the Ministry of Health-led private 
medicine retailer programmes on malaria in Kenya. BMC Public Health. 
2010;10: 93.

 32. Otambo WO, Olumeh JO, Ochwedo KO, Magomere EO, Debrah I, 
Ouma C, et al. Health care provider practices in diagnosis and treat-
ment of malaria in rural communities in Kisumu County, Kenya. Malar J. 
2022;21:129.

 33. Hill J, D’Mello-Guyett L, Hoyt J, van Eijk AM, ter Kuile FO, Webster J. 
Women’s access and provider practices for the case management of 
malaria during pregnancy: a systematic review and meta-analysis. PLoS 
Med. 2014;11: e1001688.

 34. Bohle LF, Abdallah AK, Galli F, Canavan R, Molesworth K. Knowledge, 
attitudes and practices towards malaria diagnostics among healthcare 
providers and healthcare-seekers in Kondoa district, Tanzania: a multi-
methodological situation analysis. Malar J. 2022;21:224.

 35. Rakotonandrasana DH, Tsukahara T, Yamamoto-Mitani N. Antimalarial 
drug prescribing by healthcare workers when malaria testing is negative: 
a qualitative study in Madagascar. Trop Med Health. 2018;46:13.

 36. Camara A, Moriarty LF, Guilavogui T, Diakité PS, Zoumanigui JS, Sidibé S, 
et al. Prescriber practices and patient adherence to artemisinin-based 
combination therapy for the treatment of uncomplicated malaria in 
Guinea, 2016. Malar J. 2019;18:23.

 37. Mutabingwa T, Nzila A, Mberu E, Nduati E, Winstanley P, Hills E, et al. 
Chlorproguanil-dapsone for treatment of drug-resistant falciparum 
malaria in Tanzania. Lancet. 2001;358:1218–23.

 38. Abuya TO, Mutemi W, Karisa B, Ochola SA, Fegan G, Marsh V. Use of over-
the-counter malaria medicines in children and adults in three districts 
in Kenya: implications for private medicine retailer interventions. Malar J. 
2007;6: 57.

 39. Mangham-Jefferies L, Hanson K, Mbacham W, Onwujekwe O, Wiseman V. 
Mind the gap: knowledge and practice of providers treating uncompli-
cated malaria at public and mission health facilities, pharmacies and drug 
stores in Cameroon and Nigeria. Health Policy Plan. 2015;30:1129–41.

 40. Faye SLB, Lugand MM. Participatory research for the development of 
information, education and communication tools to promote intermit-
tent preventive treatment of malaria in pregnancy in the Democratic 
Republic of the Congo, Nigeria and Mozambique. Malar J. 2021;20:223.

 41. Hill J, Kayentao K, Achieng F, Diarra S, Dellicour S, Diawara SI, et al. Access 
and use of interventions to prevent and treat malaria among pregnant 
women in Kenya and Mali: a qualitative study. PLoS ONE. 2015;10: 
e0119848.

 42. Shibeshi W, Baye AM, Alemkere G, Engidawork E. Efficacy and safety of 
artemisinin-based combination therapy for the treatment of uncompli-
cated malaria in pregnant women: a systematic review and meta-analy-
sis. Ther Clin Risk Manag. 2021;17:1353–70.

 43. malERA Consultative Group on Drugs. A research agenda for malaria 
eradication: drugs. PLoS Med. 2011;8: e1000402.

 44. Obonyo CO, Ochieng F, Taylor WR, Ochola SA, Mugitu K, Olliaro P, et al. 
Artesunate plus sulfadoxine-pyrimethamine for uncomplicated malaria 
in Kenyan children: a randomized, double-blind, placebo-controlled trial. 
Trans R Soc Trop Med Hyg. 2003;97:585–91.

 45. Juma DW, Omondi AA, Ingasia L, Opot B, Cheruiyot A, Yeda R, et al. Trends 
in drug resistance codons in Plasmodium falciparum dihydrofolate reduc-
tase and dihydropteroate synthase genes in Kenyan parasites from 2008 
to 2012. Malar J. 2014;13: 250.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.villagehopecore.org/blog/community-health-volunteers-in-kenya
https://www.villagehopecore.org/blog/community-health-volunteers-in-kenya

	Perceptions and drivers of healthcare provider and drug dispenser practices for the treatment of malaria in pregnancy in the context of multiple first-line therapies in western Kenya: a qualitative study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Study sites
	Participants
	Data collection
	Data management and analysis
	Ethical considerations
	Patient and public involvement

	Results
	Participant characteristics
	Themes
	Health workforce
	Perceptions on malaria treatment in pregnancy
	Knowledge of malaria in pregnancy
	Training in the last 12 months

	Leadershipgovernance
	Knowledge of national malaria treatment guidelines
	Monitoring health worker compliance with malaria management guidelines

	Service delivery
	Diagnosis of malaria
	Assessing for pregnancy
	Anti-malarial of choice for treatment in pregnancy
	Drug stock-outs

	Products and technologies or access to essential medicines
	Anti-malarial drug characteristics
	Factors considered when prescribing anti-malarials
	Challenges of different drug recommendations in different populations


	Discussion
	Conclusion
	Acknowledgements
	References


