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Clinicians’ adherence to and experiences with malaria treatment in pregnancy in the Tamale Metropolis of Ghana
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ABSTRACT 

	Aims: Clinicians' compliance with malaria treatment protocols in pregnancy is paramount to safeguarding the good health of the mother and the unborn baby. However, ensuring clinicians' compliance with these guidelines has been challenged by drug factors, patients’ factors, and clinicians’ experiences. This study aimed to assess clinicians' compliance with malaria treatment guidelines during pregnancy and exploring factors influencing compliance and challenges they encounter.
Study design: The study employed a convergent mixed-method (quantitative and qualitative) design. 
Place and Duration of Study: The study was done in three hospitals including the Tamale Reproductive and Child Health (RCH), Universal Health Clinic (UHC) and the Tamale Teaching Hospital (TTH). These hospitals are representative of primary, secondary, and tertiary hospitals respectively in the metropolis. For the quantitative study, consultation details of 203 pregnant women managed for malaria from May to October 2022 were reviewed.
Methodology: Descriptive statistics were used to summarize the data. Binary logistic regression was used to examine the association between variables. The study conducted a face-to-face interview with 21 health professionals in the selected health facilities. Thematic analysis was used to analyze qualitative data.
Results: The study revealed that clinicians’ compliance with the protocol was very low (2.8%) in the first trimester. Compliance was 100% in the third trimester. Malaria laboratory tests, signs and symptoms, and gestation age of the pregnancy were found to be associated with treatment compliance. Other factors include clinicians’ experiences such as fear of medication side effects, patient health beliefs and adherence, professional norms, and the location or level of the health facility influenced compliance. 
Conclusion: The study revealed low compliance with malaria treatment protocol in the first trimester of pregnancy mainly due to adverse effects of quinine and colleagues professionals’ influences. There is the need to monitor clinicians’ compliance with the guidelines for malaria treatment in pregnancy and ensure clinicians comply or address challenges in the guideline to protect pregnant women with malaria.
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1. INTRODUCTION 

Globally, more than five hundred thousand people die every year due to the devasting effect of the malaria parasite infection and its treatment outcome (WHO, 2023). Pregnant women are more susceptible to infections, which are a significant cause of recurrent pregnancy loss in women of reproductive age (Dimitriadis et al., 2020), as a result of the immunological alterations that limit adaptive immune response to malaria (Sevi et al., 2016). Africa is the region with the highest rate of illness and mortality among pregnant women and children. About  12% of all pregnancies are affected by malaria within the nine months (World Health Organization, 2022). For Sub-Saharan Africa, it is estimated that interference in access to effective antimalarial expose 25% of pregnant women to pregnancies losses (WHO, 2023). The malaria situation is particularly worst in Ghana's northern and savanna regions, which are also the places where malaria is most prevalent in the country. The prevalence of maternal parasitemia is comparatively higher in the northern savannah transmission zone due to the typical seasonal malaria transmission pattern, the hot weather that discourages consistent bed net use, and possibly slower urbanized development compared to Accra in the coastal belt (Osarfo et al., 2022).  About 14.1% of all pregnancies in the savanna and northern region are infected with malaria within the nine months period (Godwin et al., 2019).
Malaria infection is categorized as uncomplicated or severe malaria depending on the extent of end-organ damage (World Health Organization, 2022). Uncomplicated malaria is characterized by fever, general body aches, fatigue, malaise, and musculoskeletal pain with no signs of end-organ dysfunction. Uncomplicated malaria that is not treated or managed promptly progresses to severe life-threatening problems. Severe malaria quickly develops from uncomplicated malaria if it is not treated properly (Dellicour et al., 2017) and inefficient treatment ultimately lead to death once vital organ malfunction occurs (Breman, 2009). 
Due to the deadly effects of malaria in human populations, numerous treatments are used in different countries. Malaria was not prioritized internationally for many decades until the 1990s when the World Health Organization (WHO) started to offer suggestions for endemic countries to follow to reduce the global burden of the disease in the populations. WHO recommends three strategies for protecting pregnant women against the negative consequences of malaria. For nations where malaria is endemic such as Ghana, insecticide-treated nets (ITNs), intermittent preventive treatment (IPTp), and quick and effective case care and management are recommended (WHO, 2014). Due to evidence that malaria monotherapy leads to the rapid development of drug resistance (Schlagenhauf & Petersen, 2009), the World Health Organization recommends quinine + clindamycin (10mg/kg body weight thrice daily) for 7 days for uncomplicated malaria. Parenteral quinine and artesunate are recommended for severe malaria treatment for the past 20 years (MoH, 2017; World Health Organization, 2022). As a result of concerns for embryotoxicity and congenital malformations with artemisinin administration in the first half of pregnancy (Kovacs et al., 2016), WHO suggested artemisinin-based combination therapies (ACTs) as first-line drugs for the treatment of uncomplicated malaria parasites in only the second and third trimesters (World Health Organization, 2022). 
[bookmark: _Hlk138596966]Pregnant women in the first trimester of pregnancy (MIFP) should not be given ACTs (Artemether/Lumefantrine, Dihydroartemisinic-Piperaquine, Artesunate Amodiaquine) but in the second and third trimesters, they should be treated with these ACTs. The exclusion of artemisinin for malaria treatment in the first trimester of pregnancy was due to limited information to support its safety in the first trimester of pregnancy (Dellicour et al., 2007). For the past 20 years, Ghana’s malaria treatment protocols have aligned with the WHO’s guidelines. However, the current updated WHO guidelines now recommend some ACTs, such as Artemether/Lumefantrine and Artesunate Amodiaquine, for malaria treatment in pregnancy. Yet, Ghana has not updated its guidelines to reflect these latest WHO recommendations. In 2022, the WHO's recommendations were based on two decades of malaria treatment practices that involved quinine in the first trimester and ACTs in the second and third trimesters. These guidelines were still being enforced by both WHO and Ghana at the time the data was collected for this study.
Despite the existence of clear guidelines, overdiagnosis and mismanagement of malaria is still persistent globally. This leads to wastage of malaria medications, misallocation of resources, and frequent hospital attendance. It also results in poor response to treatment regimens and consequently, increased workload on the clinicians (Osei-kwakye et al., 2013). Untreated placental malaria as a results of missed diagnosis and delayed treatment is responsible for negative pregnancy outcomes such as miscarriage, low birth weight, and stillbirth (Zakama et al., 2020).
Additionally, medical practitioners regularly flout treatment recommendations due to influences of their own experiences and pharmaceutical companies (Wasunna et al., 2008). Previous studies have found that clinicians’ clinical experience, use of educational materials for ongoing medical knowledge updates, and willingness to involve patients in decision-making all affected compliance (Magzoub, M.A., Neyaz, Y., Khoja, T., Qureshi, N.A., Haycox, 2011). According to a study done in Nigeria, life-threatening outcomes of quinine-based therapy (oral and/or parenteral) such as miscarriages in the first half of pregnancies as noted by clinicians have informed them on prescription choices (Access & African, 2011). About half of clinicians treat malaria in the first trimester with unrecommended antimalarial such as A/L. A study in Kenya among found a significant differences in compliance to malaria treatment across pregnancy. About 71% of clinicians complied in non-pregnant women, 54% in the third trimester, 24% in the second trimester and no correct treatment in the first trimester of pregnancy (Riley et al., 2016). In Ghana, majority of clinicians rather prescribe Artemether-lumefantrine as a first choice instead of quinine (Nkrumah & Sarpong, 2018). Given that the study in Ghana was a purely quantitative study in the capital city of Ghana, this study used a mixed method design to assess clinicians' compliance with malaria treatment guidelines during pregnancy, explore factors influencing compliance and challenges they encounter.

2. material and methods 

[bookmark: _Toc62522701][bookmark: _Toc81171028]2.1 Study setting
This study is a facility-based study in three health facilities in the Tamale Metropolis of the northern region of Ghana. Tamale is the capital town of the Northern Region, one of the sixteen in the country. It is located within the Guinea Savannah belt. It is the fourth largest city in Ghana with a population of 293,881 with a growth rate of 3.5%. Tamale has a total land area of approximately 922km square (GSS, 2021). 
The age distribution of the Ghanaian population is shifting from being dominated by children under the age of 14 to being dominated by young adults under the age of 35. While the proportion of young people climbed from 34.6 percent in 2000 to 38.2 percent in 2021, the proportion of children decreased between 2000 and 2021. In all regions and metropolitan areas, there is a clear transition from children to young people in the population. Urban areas have more young individuals than rural ones do. Males outweigh females by 2.8% overall and by 5.0% in urban areas. 
The study was done in three hospitals including the Tamale Reproductive and Child Health (RCH) and Universal Health Clinic (UHC) and the Tamale Teaching Hospital (TTH). These hospitals are representative of primary, secondary, and tertiary hospitals respectively in the metropolis. RCH managed uncomplicated pregnancy problems including maternal and child health and management of uncomplicated malaria. Cases are mainly managed by nurses and midwives. UHC is a secondary referral health facility managed by all categories of staff including nurses, midwives, nurse practitioners, physician assistants, medical officers, and obstetricians. TTH is the main tertiary hospital in northern Ghana that managed all kinds of complicated health conditions mainly by fellows and consultants.

2.2 Study design
[bookmark: _Hlk138597426]The study employed a convergent mixed-method design (quantitative and qualitative) to gather information from medical professionals regarding their compliance and experiences with malaria treatment in the various trimesters of pregnancy (Creswell, 2009). This study was also based on the pragmatic philosophical approach to mixed research. This philosophy of mixed methods research is suitable for this study in that it gave freedom of choice to the researcher such that answers were drawn liberally both quantitatively and qualitatively to understand the complexities of the situation (Creswell, 2009). The main rationale for mixing both quantitative and qualitative methods was that none of the methods alone could provide sufficient information to understand the dilemmas of clinicians in treating malaria during pregnancy (W. Creswell, 2018). The study retrospectively reviewed clinicians’ documents (folders) of pregnant women diagnosed with malaria by clinicians from May to October 2022. This review of folders was done in August 2023. The study reviewed documents of pregnant women who reported to the hospital within the set period and were seen and diagnosed of malaria by a clinician. Within the same period, clinicians who were on duty during the data review period were interviewed about their compliance and experiences with malaria treatment in pregnancy. 
[bookmark: _Hlk138067446]The data connection in this mixed-method study occurred during the design, interpretation, and discussion (Fetters et al., 2013). The study employed a weaving narrative approach for the presentation of mixed methods results (Fetters et al., 2013). Under this method of data interpretation, the two data sets were presented side by side, and a narrative explanation of how the two data sets expand on each other was provided. A Joint displayed table was used to illustrate clinicians’ dilemmas with malaria treatment in the first trimester (Fetters et al., 2013). 

2.3 Sample size estimation
[bookmark: _Toc81171033][bookmark: _Hlk64672328]A sample size of 203 was taken from the three facilities for quantitative data. It was calculated using the Cochrane formula for calculating sample size for a population with a defined proportion. Cochran’s formula: 𝑁 = 𝑝 (1 - 𝑝) 𝑍²/e². Where Z is the 95% confidence at Z value (1.96) at an alpha level of 0.05, p is the proportion of pregnant women with malaria in Tamale 14.1% (Godwin et al., 2019), e=error margin of 0.05, and N=the calculated sample sizes after a 10% non-response (missing values) rate was estimated, the eligible sample size was 203. The above sample size was divided equally among the three health facilities. 
A total of 21 clinicians were purposively selected for the qualitative in-depth interview.

2.4 Sampling technique
Quantitative data: The health records of pregnant women were reviewed from May to October 2022. This period was chosen because malaria is more prevalent during this time and an adequate sample was obtained. First, the midwife in charge made available the ANC register which contains information about patient diagnosis and state of pregnancy. From this register, women who were pregnant and were referred to the doctor and upon the clinician’s assessment, were confirmed to have malaria folder numbers were recorded on sheet of paper. These folder numbers were given to the health records manager to help with the retrieval of the folders. Upon retrieval of the folders, the documented gestational age, laboratory tests for malaria, diagnosis, treatment given, and other important details were checked and recorded in the observation checklist. This was done at the Tamale Reproductive and Child Health (RCH) and Universal Health Clinic (UHC). At the Tamale Teaching Hospital (TTH), the consultation details of pregnant women diagnosed with malaria were extracted from the electronic system by the health information manager and given to the researcher on a flash memory. After data cleaning for essential information such as malaria test results, gestation age, and diagnosis, 38 samples were qualified for inclusion at Tamale Teaching Hospital due to missing information. All pregnant women who reported to the hospital and was seen by clinicians were included in the study. Out of these, only those who had a documented gestational age and malaria test results were included in the study.
[bookmark: _Hlk145049923]Qualitative data: The study sampled 21 health professionals using a non-probability, purposive sampling technique. This allows the selection of respondents with the requisite experience in malaria treatment to provide deep insights into the study results. Clinicians who were on duty during the time of the study were consulted for their willingness to participate in the study. Those who were at a post and willing to participate were scheduled for the interview at their convenient venue and time. Therefore, in this study, the interview was conducted with clinicians instead of the women who experience these effects because one clinician’s interview might witness many pregnant women’s experiences with the medication. Face-to-face interviews with nurses, midwives, physician assistants, nurse practitioners, medical officers, obstetrics, and pharmacists were conducted in each selected hospital. Clinicians with more than two years’ working experience who were on duty during the study period and agreed to participate in the study were included in the interview. The interview was done in the clinicians’ office at their less busy time (early in the morning before they start work). 

[bookmark: _Toc62522706][bookmark: _Toc81171034]2.5 Data collection and analysis
[bookmark: _Toc62522710][bookmark: _Toc81171042]Health records of pregnant women containing the demographic and important pregnancy variable such as gestational age, malaria test and diagnosis, and medications prescribed were extracted into Kobo Collect. All data with missing gestational age, and malaria diagnosis were excluded from the study. Based on gestational age and diagnosis, treatment compliance was recorded. Compliance was assessed as treatment of uncomplicated malaria in the first trimester with only quinine or plus clindamycin 10mg/kg BW. In terms of severe malaria treatment, prescription of intravenous quinine or artesunate for twenty-four hours follow with oral quinine or clindamycin was regarded as compliance. In the second and third trimester, treatment with oral ACT or quinine for uncomplicated malaria was recorded as compliance. Prescription of intravenous artesunate or quinine followed with oral ACT or quinine was also regarded as compliance in severe malaria treatment. The data was collected using and imported from Kobo collect to computer software, SPSS version 20 for analysis. The descriptive statistics covered the maternal health characteristics of the pregnant women and clinician’s compliance with malaria treatment. The primary outcome of the study was clinicians’ compliance with the treatment protocol. Bivariate analysis and inferential statistics were done.  The analytic aspect covered the association between maternal health factors affecting compliance.  This was done using Chi-square for categorical variables. P-value less than 0.05 was regarded as statistically significant (NS). Binary logistic regression was used to check the strength of association between maternal health factors and clinician’s compliance. The test results from the analysis were presented in the form of frequency tables, bar charts, and pie charts. Regarding the qualitative data analysis, each in-depth interview's audio recording was transcribed and subjected to thematic analysis. Understanding the data was the first step in the analysis process followed by assigning codes based on interview respondents. Next, initial themes were developed based on the research questions and the concerns that emerged from the quantitative data analysis. Finally, the codes were refined and assigned to major themes. Codes were also assigned to subthemes that emerged from each theme. The data collected from the various health professionals put into themes were given to peers to triangulate. The triangulation technique guaranteed the accuracy and reliability of the results from each respondent.

3. results 

3.1 Clinicians’ compliance with malaria treatment in the various trimesters of pregnancy

[bookmark: _Hlk191218782]A total of 363 records were reviewed from the three facilities. Out of these, 203 were included in the study. About 160 were not included in the study due to the incompleteness of the data. The study showed that the majority (62.1%) of the respondents were between the ages of 26-35 years. Most (21.2%) and (76.4%) of them were 25 years and below and married respectively. Most of them (84.7%) had a normal body temperature with most (55.2%) being multigravida. Majority of them (80.8%) have never had a miscarriage. Malaria prevalence was high (45.3%) in the second trimester compared to 35.0% in the first trimester.  Most (73.9%) of the malaria cases were diagnosed using thick and thin blood film for microscopy with the majority (90.6%) being symptomatic. The diagnosis of uncomplicated malaria in pregnancy made the majority (88.7%) of the cases reviewed. An association was found between gestation, miscarriage, signs/symptoms, laboratory test, diagnosis, and compliance (Table 1). 

Table 1: Demographic variables and association between variables
	Categories 
	Frequency (%)
	X2
	P-Value

	Age
15-25
26-33
36-45
	
131(64.5)
16(7.9)
56(27.6)
	

5.006
	

.286

	Marriage Status
	
	

6.901
	

.141

	Single
	48(23.6)
	
	

	Married
	155(76.4)
	
	

	Weight
	
	

24.435
	

.990

	Below 60kg
	52(25.6)
	
	

	Above 60kg
	151(74.4)
	
	

	Temperature
	
31(15.3)
	
1.404
	
.236


	Yes
	
	
	

	No
	172(84.7)
	
	

	Gravidity
	
	

.391
	

.822

	Primigravidae
	91(44.8)
	
	

	Multigravida
	102(55.2)
	
	

	Gestation 
	
	

105.052
	

.001

	First trimester
	71(35.0)
	
	

	Second trimester
	92(45.3)
	
	

	Third trimester
	40(19.7)
	
	

	Miscarriage
	
38(18.2)
	
4.018
	
.045

	Yes 
	
	
	

	No 
	169(80.8)
	
	

	Signs/Symptoms
	
184(90.6)
	
5.420
	
.020

	Yes 
	
	
	

	No 
	19(9.4)
	
	

	Laboratory tests
	
53(26.1)
	
11.460
	
.001

	RDT
	
	
	

	Microscopy
	150(73.9)
	
	

	Malaria Diagnosis
	
180(88.7)
	
 
4.070
	

.044

	Uncomplicated Malaria
	
	
	

	Severe Malaria
	23(11.3)
	
	


X2=chi-square, RDT=Rapid Diagnostic Test 

3.2 Clinicians’ compliance with malaria treatment in pregnancy

Figure 1 below shows that clinicians’ compliance with malaria treatment in the first trimester was very low (2.8%). Compliance in the second trimester was, however, high (83.7%). All (100.0%) of the cases treated in the third trimester complied with the treatment guidelines. In all trimesters, there is good compliance (58.6%).

[bookmark: _Toc148277231][bookmark: _Toc148193602]Figure 1 Clinicians’ compliance with malaria treatment in pregnancy

[bookmark: _Hlk191220732]3.3 Treatment compliance with the type of malaria diagnosis
Figure 2 below shows clinicians' compliance with the type of malaria diagnosis.  Compliance with uncomplicated malaria treatment was 57.8% and compliance with severe malaria treatment was 65.2%. 



[bookmark: _Toc148277232]Figure 2: Treatment compliance with the type of malaria diagnosis

3.4 Explanation and confirmation from clinicians’ interview
From the qualitative interview, clinicians gave many reasons for the poor compliance to the treatment protocols in pregnancy. These are confirmations and explanations from some clinicians.
“I don't prescribe quinine because of the side effects, uhm if even I am to use it, what I do is that I make sure a reduced the dosage and it works perfectly. The side effects reduce because imagine giving a patient 600mg of quinine tds and see how the patient will react so mostly I reduce the dosage”. NP OF
“Mostly I'm at ANC and it's the Artesunate and AL we use. Artesunate IV for the severe and AL for simple malaria. Me, I have never given quinine before. And the IV artesunate I have been giving, no one has complained about anything, the AL I have been giving no one has complained about anything”. PA OF

[bookmark: _Toc148193603]3.5 Clinicians’ choice of antimalarial in the various trimesters of pregnancy

From the table below, the majority (40.8%) of the malaria cases in the first trimester were treated with ACTs and majority (38.0%) were treated with intravenous artesunate. Within the second trimester, the majority (88.1%) of the malaria cases were treated with ACTs. All (100%) of the cases in the third trimester were treated with ACTs  (Table 2) 

[bookmark: _Hlk148281543]Table 2 Clinicians' choice of antimalarial in the various trimesters of pregnancy
	
Variables
	                                 GESTATIONAL AGE

	
	

	
	First Trimester   %      Second Trimester %    Third Trimester%

	
	

	Oral Medications
ACT
Q/C
N/A
	
29(40.8)
8(11.3)
34(47.9)
	
81(88.1)
6(6.5)
5(5.4)
	
40(100.0)
0(0.0)
0(0.0)

	Intravenous
Artesunate IV
Quinine IV
None
	
27(38.0)
1(1.4)
43(60.6)
	
1(1.1)
10(10.9)
81(88.0)
	
0(0.0)
8(20.)
32(80.0)


[bookmark: _Toc148193605]N/A means no antimalarial, ACT=Artemisinin combination therapy: Q/C=Quinine plus Clindamycin, IV=Intravenous

[bookmark: _Toc148193608][bookmark: _Hlk145662134]3.6 Binary logistic regression analysis of factors influencing clinician’s compliance

[bookmark: _Hlk162540771]Table 3 also shows that, on a bivariate level, clinicians were more likely not to comply with the recommended medication if the woman was in the first trimester (X2=105.05, P-value = 0.001). This relationship was maintained on a binary logistic regression level as they were approximately 2 times more likely not to comply when other variables were held constant (OR=2.065, 95% C.I = 0.557-3.707, p= 0.167). Clinicians were also less likely to comply if the patient exhibited signs and symptoms (OR=1.00, CI=0.052-0.758, P=0.018)

Table 3 Binary logistic regression analysis of factors influencing clinician’s compliance
	variable
	Odds Ratio
	Confidence interval (95% CI)
	P- Value

	Gestation
	
	
	

	Third trimester
	Ref
	
	

	First trimester
	157.714
	31.012-802.074
	.001

	Second trimester
	2.065
	.557-3.707
	.167

	Signs/Symptoms
	
	
	

	Yes
	Ref 
	
	

	No  
	1.00
	0.052-0.758
	.018

	Laboratory Test
	
	
	

	Microscopy
	ref
	
	

	RDT
	.183
	.049-672
	.011


[bookmark: _Hlk145264309]
[bookmark: _Toc148193609]3.7 Clinicians’ experiences with quinine-based malaria treatment in the first trimester of Pregnancy 

The participant's interview revealed clinicians’ experience they have accumulated over the years has an enormous effect on their prescription practices. It is the cause of the dilemma in the management of MIFP (malaria in first trimester of pregnancy). The main factor that influences clinicians’ compliance is experience. Fears of medications’ side effects, patient’s health beliefs and adherence, professional norms, and institutional bottlenecks were the main factors that emerged under this heading. 

[bookmark: _Toc148193610]3.7.1 Fear of medication side effects
Many clinicians had a notional fear of the recommended antimalarials such as quinine. Some of the most common adverse effects that clinicians feared include miscarriage, spotting, and hypoglycemia. These were more serious and frequently experienced by patients during clinical practice as compared to tinnitus, dizziness, skin reactions, and hypotension. The most fearful and challenging side effects of the embattled quinine administration were miscarriage and hypoglycemia. These are some experiences shared by some clinicians about quinine causing adverse pregnancy outcomes.
“Personally, when I was at … I was in the consulting room.  I have seen about three or four cases where the person took quinine and came back spotting. Even once there was one woman who had struggled to become pregnant, and when she came with malaria, one of the physician assistants told the other one not to give quinine because it had problems, but he refused and gave. On the third day she came back with spotting. When they did the scan, she had a miscarriage”.  MW OB
Another major worry for clinicians was hypoglycemia. This is the response of a clinician.
“Then when we give too, we must admit the patient. Because you know when you give quinine risk of having hypoglycemia is very high especially in pregnancy because, in pregnancy, the woman may be nauseating so she won't eat. She will be vomiting; she won't eat so when you go and add quinine aren't you worsening the situation”. PA OG

[bookmark: _Toc148193612]3.7.2 Patient health beliefs and adherence to treatment protocols

Patient factors directly influence clinicians’ choice of antimalarial. Doctors affirmed that they do not force drugs on patients and if a patient by any experience or rumors decides not to take a drug, they look for an alternative drug for the patient. Some patients may have previous exposure to quinine and may not want to take it again. After discussion of the risks and benefits, if patients insist on an alternative, they could give a different drug even if it is not recommended. 
[bookmark: _Hlk135221356]“You only have good compliance if your patients are receptive to treatment. Apart from that when you write quinine, your patient won’t take it because we have many of them who have heard and believe that when you take quinine you get spotting, miscarriage, and all that. OBS OV

[bookmark: _Toc148193613]3.7.3 Professional Customs and Other staff influence

Respondents explained that there is a hierarchy of practice in the medical profession where aside from academic knowledge junior colleagues learn through the experiences of their senior colleagues. Inexperienced medical staff are therefore required by professional norms to follow the dictates of their senior colleagues. Some of the factors that emerge from professional norms and influences include coercion by nursing staff, and senior colleagues/ bosses’ orders. 

Coercion by nursing staff

It was revealed by respondents that colleagues’ staff are some of the major contributors to patients’ refusal to take prescribed quinine medication. Some respondents explained that health staff whose patients experience adverse effects after taking quinine will normally advise patients to refuse the medications. Nurses in the ward will normally tell patients in the ward who are prescribed quinine to avoid it at all costs.
“Even the few who are not aware of it that quinine causes miscarriage, when they get to the ward the nurses will tell her all that and the patient will tell you on ward rounds that she has refused to take the quinine. Several times, that’s what has been happening. Even when you add clindamycin, the same”. OBS OV 

Senior colleague's or bosses’ orders

Respondents said that it is a professional norm to consult a senior practitioner in the medical practices when there is a challenge about a choice to be made especially where there are many practitioners in a facility working in teams. In such situations, clinical choices are made based on agreed team decisions. In situations where sole decisions will lead to adverse effects on a patient, clinicians are obliged to refer to a higher health facility for elaborate assessment and refined decision-making. In this study, clinicians who work under a queue of senior practitioners, especially obstetricians, prescribed antimalarial under the orders of their bosses. Respondents said that based on the experiences of their bosses, they were advised to adhere to some localized protocols over which they do not have control. This is what some clinicians say:
“Quinine, even for this facility we do not treat in the first trimester, and the reason being that per my boss’s experiences, it aborts pregnancy. Right now, you see, this patient has just come, she is 13 weeks pregnant, which is just one week past the first trimester. She has 40 parasites, but I am reluctant to put her on medications until I hear from him. Let me go and ask him. (He left and returned). You know I told you, I just confirmed with him, and he said since the woman is not symptomatic, we shouldn’t treat her”. MO OJ
Other respondents said:
“That is what our bosses said, I don’t know actually but they have much experience, so I wish I had the opportunity to prescribe it myself and see whether it causes abortion and all that”. MO OT

3.7.4 Institutional bottlenecks
Other respondents said some factors beyond clinicians’ control are contributing to the problems. Level/location of health facility, unavailability, insurance issues, and patient compliance to reviews, were some factors affecting prescription practices. Whilst unavailability and insurance were not major factors affecting prescription, the level/location of the health facility was however a major player in compliance with medication prescriptions. Respondents’ quotes:
“If at the health center, they still prescribe it, it means somewhere some people are getting it wrong because if the health centers prescribe and don’t see a higher incidence of miscarriage and we at the higher facility are rather seeing it, then we must look at it.  There could be an error somewhere”. MO OP
“Quinine is going out of the system. Sometimes the supply is not there and most times the available ones will be A/L or A/A. So, the drugs we use here health insurance covers most of them so if we write quinine, the client must go and buy”. RGN OA
 “Secondly the people here don’t come for review and if they experience some effects they report to a different hospital and they don’t tell them what they have taken, and I won’t know they have some effects from taking the quinine”. RGN OB

[bookmark: _Toc148193615]3.8 Malaria treatment dilemma in the first trimester
Table 5 below depicts the presentation of both quantitative and qualitative results of clinicians’ dilemmas with malaria treatment in the first trimester of pregnancy. The decision to treat or do monitor was the most challenging decision faced by clinicians. Some clinicians (29.0%) treated uncomplicated malaria with intravenous medications which are recommended for severe malaria treatment in the first trimester but not for the treatment of uncomplicated malaria. About 21.1% of pregnant women with malaria in the first trimester were not treated because clinicians explained in the qualitative interview that they monitor the patient's symptoms before initiating treatment and if the patient did not develop any symptoms, they were not treated as observed in table 4 below. The surprising revelation was that clinicians disagreed with each other with the choice of drugs for malaria treatment. Joint display of clinicians’ malaria treatment dilemmas in the first trimester of pregnancy.

Table 4: Mixed method results of Clinicians' Malaria treatment Dilemmas in the first trimester of pregnancy.
	Integrated quantitative and qualitative results
	outcome

	Quantitative findings: 40.8% of malaria cases in the first trimester of pregnancy that were treated were given ACTs against the guidelines.
“Only Artesunate and A/L are given in all trimesters. I haven't encountered adult wards. Mostly I'm at ANC and it's the Artesunate and AL we use”.  PA OH
“Because the AL even has a short time to take like 3 days, but the quinine is normally for about 7 days. Also, the AL will be protective for up to a month, but the quinine may be 2 weeks. I haven't heard anyone complain about AL except that it is not easy to take, some are 4,4.  So taking 4 at a go is not easy for some clients, sometimes too the scent” MW OC.
“Here! AL prescribed by doctors, prescribed by doctors here!... I have not come across it”. OBS OX
	


Confirmation 


Explanation
Disagreement
         


Disagreement


	Quantitative findings: About 47.9% of malaria cases in the first trimester were not treated with oral medications.
So, Ehm! for here if you look at it, we usually used the ACT and the quinine even for this facility we do not treat in the first trimester”. MO OJ
“But here not just that but if is less than 100 parasites, is a discretional something. It depends on how the patient will come in. If the patient is very stable, and not having any issues, you might not because the people who come to this facility are coming because of fertility issues for him he thinks that if the person has struggled aaarh then she finally conceives and we are now treating malaria which will make the person abort, that is his experience, then he will better not treat. But I also see it works. MO OM
 “Some clinicians if less than 100 parasites, they don’t treat. After I heard that from one of my bosses during my residency, I had a patient with 18 parasites, I offered to treat, and she said no. So, the question is whether such people are receiving SP. Because you know it is a tissue schizonticide and sometimes in actual sense the parasites are within the placental bed, then what is it like, because it deals with immunity, the mother’s immunity is okay. So most often they run away and enter the placenta and leave the mother’s circulation. But occasionally a few will come in, just that is not much for that woman who I said had 18 parasites. And they don’t see any adverse birth outcomes maybe after delivery, nothing”. OBS OV
“Yes, I have heard that some people don’t treat, if they do and the parasites are not that many and the patient is asymptomatic, they just wait to see what happens before, but I treat”. OBS OR
“For treatment here, and for me, if a patient comes and is just even one parasite in the first trimester, I admit the patient and give IV artesunate’s”. NP OF
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4. DISCUSSION

This study aimed to assess clinicians' compliance with malaria treatment guidelines during pregnancy, exploring factors influencing compliance and challenges encountered. The study showed that the majority (55.2%) were between the ages of 26-35 years. Malaria prevalence was high (45.3%) and the majority were multigravida (62.1%). This finding align with previous studies which found that majority of the respondents were in the second trimester of pregnancy (Gemechu et al., 2023) but contradicts its finding that majority of the them were primigravids. This is an unexpected finding since pregnant women in the second trimester are given sulfadoxine Pyrimethamine to protect them against malaria (Adewole et al., 2019). Most (73.9%) of the malaria cases were diagnosed using thick and thin blood film for microscopy with the majority being uncomplicated malaria (88.7%). 
The study revealed that clinicians’ compliance with the protocol was very low in the first trimester (2.8%) and high (83.7%) in the second trimester. Compliance was 100% in the third trimester. Malaria laboratory tests, signs and symptoms, and gestation age of the pregnancy were found to be associated with treatment compliance. Clinicians were about two times more unlikely to comply in the first trimester compared to the third trimester. This result shows that gestational age was the most important factor when considering prescribing an antimalarial for pregnant women. Prescribing in the first trimester was the most challenging period and clinicians were very careful in selecting antimalarial for pregnant women. Clinicians attributed their noncompliance to the adverse effects of quinine which are heightened in pregnancy. Respondents explained that the decision to treat was based on the signs and symptoms exhibited and the parasite load. Pregnant women with low parasite load and without any signs and symptoms were monitored by some clinicians before deciding to treat or not. This finding is consistent with previous studies which revealed clinicians do not prescribe quinine for pregnant women in the first trimester due to fear of adverse effects such as miscarriage (Access & African, 2011; Niyonkuru et al., 2021; Nkrumah & Sarpong, 2018). The results also aligned with previous study which found that the overall health condition of the patient, laboratory test results, and socio-economic status were associated with clinicians’ compliance (Rakotonandrasana et al., 2018). This current study however further found that, because of the fear of adverse effects, some clinicians monitor the woman for worsening disease before acting. Low parasitemia and asymptomatic carriers were monitored or treated depending on the progression of the disease. The exclusion of ACT for first trimester malaria treatment posed controversy to clinicians. Whilst clinicians in this study opined that it is safe, it is not supported by guidelines. This has implication for pregnant women who report to the hospital for malaria management as majority are prescribed drugs based on the clinician discretion or even though were tested positive for malaria were denied treatment. Consequently, untreated peripheral malaria which progresses to placental malaria (Zakama et al., 2020) may later cause unwanted pregnancy outcomes (Gemechu et al., 2023).
Clinicians enumerated three adverse effects which are of major concern in antimalarial prescription in pregnancy. These inadvertent adverse effects include spotting, miscarriage, and hypoglycemia. Clinicians stated that some pregnant women get hypoglycemia, spotting, and miscarriage when they take either the oral or intravenous quinine. Most clinicians interviewed affirmed that they have consistently experienced one or two of these adverse effects when they gave quinine to pregnant women and that has informed their clinical decisions. 
These findings deviates from previous research which found that infections such as malaria and bacterial vaginosis during pregnancy leads to pregnancy loss (Schantz-Dunn & Nour, 2009). The results is however consistent with other previous studies which found that clinicians do not prescribe quinine for malaria treatment in pregnancy due to adverse effects such as spotting, miscarriage (Dellicour et al., 2017) and hypoglycemia (Looareesuwan et al., 1985). The study showed that pregnant women are particularly exposed to adverse pregnancy outcomes when quinine is administered to them. As a result, it is necessary to ensure that patients are well monitored when treated with quinine. Additionally, policy makers should address clinicians’ concerns with quinine usage in pregnancy to improve clinical practices.
In addition, other important experiences of clinicians were patients’ health beliefs and adherence. It was revealed that patients who have heard from colleagues that quinine caused spotting, miscarriage, and hypoglycemia may also refuse to take the drug due to societal influence. Patients’ non-adherence to doctor's prescriptions was stated as one of the main reasons clinicians do not prescribe quinine. Clinicians said they have encountered a lot of instances where quinine was prescribed for pregnant women, and they refused to take the medication because of the side effects and dosing Regimen. This finding is comparable to previous studies that found that dosing regimen affects patients’ compliance to treatment (Salama & Saudi, 2020).  The study showed that, rationale prescription is based on the thorough medical history of drug allergic reactions and patients’ beliefs. 
Aside from experience, the other factors that explained clinicians’ antimalarial treatment compliance were professional norms and health staff influence. The study revealed a hierarchy of practice in the medical profession where, aside from academic knowledge, junior colleagues learn through the experiences of their seniors. The prevailing norm or consensus that existed within the professional community discourages the use of quinine, made individual clinicians align their practices accordingly. Some clinicians also explained that even when they prescribe quinine for pregnant women, health staff who have had bad experiences with quinine will normally pollute the minds of patients to avoid it. This is comparative to previous studies (Lewis & Tully, 2009) which demonstrated that clinicians prescribing behavior is strongly influenced by their relationships with other colleagues, particularly senior medical practitioners and nurses. 
[bookmark: _Toc148193628]The study revealed that the level/location of health facilities, unavailability of drugs, and insurance issues were some causes of non-compliance. This results contradicts previous studies which found that the unavailability of drugs, fear of stock out of the recommended antimalarial, and cost of medications were reasons clinicians’ do not adherence to treatment guidelines (Wasunna et al., 2008). These results differ from previous studies due to the difference in study setting and the drugs being studied. This current study found that the most important predictor of compliance was the location of the health facility as clinicians elaborated that their prescription practices differ depending on which health facility they were working. The lower-level health facilities such as the health centers complied more than the hospital. The results therefore revealed a gap in practices between primary health facilities and tertiary health facilities. The researchers proposed that this gap could be because primary healthcare providers detain patients for a few hours and discharge and may not experience the side effects of medications as compared to secondary and tertiary health facilities which admit patients and monitor the progress of diseases. As a result, primary healthcare providers could be prescribing quinine that abort pregnancy without knowing. Regular clinical meetings comprising clinicians from different levels of healthcare are necessary for transfer of skills and experience across facilities. 

The issue of anti-malaria prescription in the first trimester of pregnancy can be described as a dilemma where either, both or none seems inappropriate depending on experiences. This has made some clinicians do risk-benefit analyses in the treatment of malaria. Whilst the majority (40.8%) of clinicians were treating with unrecommended drugs (ACTs), a good number of pregnant women with malaria were not treated with any oral antimalarial (47.9%). Clinicians are in a state of dilemma whenever they encounter a pregnant woman in the first trimester with malaria. There were four approaches to malaria management in the first trimester. These include watchful waiting, ACTs, Q/C, and intravenous artesunate. In cases of asymptomatic malaria, clinicians said they considered alternative treatment options or opted for an “observed and see" approach. Though other studies have found that clinicians treat malaria in the first trimester with ACTs (Access & African, 2011; Manirakiza et al., 2011; Niyonkuru et al., 2021; Nkrumah & Sarpong, 2018) the use of only intravenous artesunate to complete malaria treatment without adding oral medication or “observe and see” is novel. The clinicians' dilemma with malaria treatment in the first trimester of pregnancy arises from the need to balance the health risks to both the mother and the developing fetus.
Some clinicians also chose not to treat malaria in the first trimester due to concerns about the potential risks associated with antimalarial medications during early pregnancy. This decision was based on the limited data available on drug safety during this fetus-sensitive period and the desire to avoid any potential harm to the developing fetus. Ultimately, the lack of conclusive data on the safety of ACTs during the first trimester poses significant challenges for clinicians. 

5. Conclusion

The study showed that most respondents were between the ages of 26-35 years. Malaria prevalence was high in the second trimester and the majority were multigravida. Most of the malaria cases were diagnosed using microscopy with the majority being uncomplicated malaria. The study revealed that clinicians’ compliance with the guidelines was very low in the first trimester. Compliance was 100% in the third trimester. Laboratory tests, signs and symptoms, and gestation age of the pregnancy were found to be associated with treatment compliance. Other factors include clinicians’ experiences such as fear of medication side effects, patient health beliefs and adherence, professional norms, and the location or level of the health facility influenced compliance. The study revealed that clinicians were in a dilemma to treat or monitor for progress of symptoms. There is the need to monitor clinicians’ compliance with the guidelines for malaria treatment in pregnancy and ensure clinicians comply or address challenges in the guideline to protect pregnant women with malaria.
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