Parasite Epidemiology and Control 15 (2021) e00222

Contents lists available at ScienceDirect ~  PARASITE
EPIDEMIOLOGY
ANDCONTROL

Parasite Epidemiology and Control

ot : =3
ELSEVIER journal homepage: www.elsevier.com/locate/parepi %

L)
Uptake challenges of intermittent preventive malaria therapy el
among pregnant women and their health care providers in the

Upper West Region of Ghana: A mixed-methods study

Frederick Dun-Dery 41" peter Meissner ", Claudia Beiersmann ?,
Naasegnibe Kuunibe ¢, Volker Winkler ?, Jahn Albrecht®, Olaf Miiller *
2 Heidelberg Institute of Global Health, Ruprecht-Karls-University, Im Neuenheimer Feld 130.3, 69120 Heidelberg, Germany

Y University Hospital Ulm, Dep. of Pediatrics and Adolescent Medicine, Ulm University, Eythstrafe 24, 89075 Ulm, Germany
¢ Simon Diedong Dombo University of Business and Integrated Development Studies, Wa, Ghana

ARTICLE INFO ABSTRACT

Keywords: Background: Malaria in pregnancy remains a major public health problem in endemic countries,
Malaria especially in sub-Saharan Africa (SSA). Existing interventions such as intermittent preventive
Pregnancy

therapy in pregnancy (IPTp) using sulfadoxine-pyrimethamine (SP) are effective against placental
malaria. However, low uptake of this intervention is a challenge in SSA. This study assessed
factors affecting IPTp-SP uptake among pregnant women as well as their health care providers,
including health system-related factors.

Methods: From November 2018 until May 2019 a mixed-methods study was conducted in one
urban and one rural district of the Upper West Region of Ghana. A multi-stage sampling technique
was used to recruit 740 3rd trimester pregnant women and 74 health service providers from 37
antenatal care (ANC) facilities. Quantitative data was collected through a standard questionnaire
from pregnant women and ANC service providers. Three focus group discussions (FGDs) were
conducted in each district with pregnant women who had defaulted on their IPTp doses to collect
information about the challenges in accessing IPTp-SP. The primary outcome was the uptake of
IPTp-SP during antenatal care visits. In addition, the health care provider and health system-
related factors on the administration of SP were assessed, as well as details of folic acid (FA)
supplementation. Data were analysed using descriptive statistics and Poisson regression.
Results: Responses from 697 pregnant women were analysed. Of these, 184 (26.4%) had taken the
third dose of SP (SP3) in line with international guidelines. IPTp-SP uptake was low and signif-
icantly associated with the number of maternal ANC contacts and their gestational age at 1st ANC
contact. Most pregnant women were regularly co-administered SP together with 5 mg of FA, in
contrast to the international recommendations of 0.4 mg FA. The main challenges to IPTp-SP
uptake were missed ANC contacts, knowledge deficiencies among pregnant women of the
importance of IPTp, and frequent drug stock outs, which was confirmed both from the ANC
providers as well as from the pregnant women. Further challenges reported were provider
negligence/absenteeism, adverse drug reactions, and mobile residency of pregnant women.
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Conclusions: The uptake of IPTp-SP in the study area is still very low, which is partly explained by
frequent drug stock outs at health facilities, staff absenteeism, knowledge deficiencies among
pregnant women, and missed ANC contacts. The high dosing of co-administered FA is against
international recommendations. These observations need to be addressed by the national public
health authorities.

1. Background

Malaria in pregnancy remains a major public health problem in malaria-endemic countries. Each year about 50 million pregnancies
are at risk of malaria infection, the majority occurring in sub-Saharan Africa (SSA) (Gosling et al., 2010; Odjidja et al., 2017a).

Intermittent preventive therapy in pregnancy (IPTp) using sulfadoxine-pyrimethamine (SP) provides between 65% and 85%
protection against placental malaria infection (Garner and Giilmezoglu, 2006; Shulman et al., 1999). However, information regarding
the global coverage of IPTp-SP in pregnant women is not comprehensive (Onyebuchi et al., 2014). Data from SSA indicate that only
about 22% of pregnant women living in endemic areas receive at least two doses of SP during their pregnancy (van Eijk et al., 2013;
Walker et al., 2017). A Lancet study reported that 83% of 47 countries studied had adopted and implemented the World Health
Organization (WHO) malaria IPT policy. However, only 25% of pregnant women in these countries received at least one dose of
treatment (Brieger, 2012; Thiam et al., 2013). Coverage of IPTp was 55% lower than the Abuja 2000 target for 2010 and even worse in
high-transmission areas of malaria (Thiam et al., 2013). According to the 2017 World Malaria report, 36 SSA countries adopted the
policy, out of which 23 reported a 19% IPTp-SP coverage of at least three doses in 2016 compared to 18% in 2015 and 13% in 2014
(World Health Organization, 2010).

The WHO recommends IPTp-SP to be given at each scheduled ANC contact but only from 16 weeks of gestation onwards when
quickening starts, and doses at least spaced one month apart (WHO, 2018a). To access the optimum number of SP doses, a pregnant
woman needs to make regular and enough (>7) ANC contacts because the SP is usually administered at the ANC based on directly
observed therapy.

Consequently, the importance of ANC services to safe motherhood cannot be overemphasized: it entails systematic medical
assessment of the pregnant woman from conception through to delivery either by normal spontaneous vaginal delivery or via
caesarean section (Asah-Opoku et al., 2019). ANC provides preventive and curative health services for the pregnant woman and the
fetus through identification and management of risks associated with poor maternal and perinatal outcomes (Cunningham and Gary,
2014). Thus, ANC should ensure a safe outcome of every wanted pregnancy for the baby and for the mother (Mbuagbaw et al., 2014).
The main types of antenatal care are the traditional and the focused antenatal care (FANC) (Asah-Opoku et al., 2019). The traditional
ANC model is structured into monthly visits for the first six months of gestation, a visit every two to three weeks for the next two
months, and then weekly visits thereafter until delivery (Villar et al., 2001). The Ghana Health Service ANC policy originally adopted
the WHO’s traditional version (Birungi et al., 2006). In 2002 the WHO replaced the traditional ANC with the FANC model, which
involves fewer visits. These visits with its targeted interventions are considered sufficient to meet antenatal needs (WHO, 2002). Ghana
adopted FANC in 2002 and recommended that the first ANC contact should preferably occur prior to the 16th week of gestation (Asah-
Opoku et al., 2019). The second and third contacts should occur between 20 and 24 weeks and 28 to 32 weeks respectively, while the
fourth contact at 36 to 40 weeks (Birungi et al., 2006). The WHO recommends to integrate IPTp-SP with FANC in the malaria endemic
areas of Africa and to base schedules on the specific situation and the individual assessment of each woman (WHO, 2013). According to
a WHO evidence review from 2012, three or more doses of IPTp-SP, compared to only two doses, were found to reduce placental
malaria significantly, and such regimens were also associated with a 20% relative risk reduction for low birth weight (LBW) and
anaemia in pregnancy (WHO, 2012). However, the cause of anaemia during pregnancy extends beyond malaria in pregnancy.

Beside malaria, there are other parasite infections (e.g. hookworm, schistosomiasis) as well as chronic infections such as tuber-
culosis (TB) and HIV and haemoglobinopathies that contribute to anaemia in pregnancy (WHO, 2018b). Anaemia is also often
associated with iron, folate and vitamin A deficiencies (Getachew et al., 2018; Ba et al., 2019). Anaemia is estimated to affect 38.2% of
pregnant women globally, with the highest prevalence in the WHO regions of South-East Asia (48.7%) and SSA (46.3%) (WHO,
2018Db). Therefore, iron and folic acid (FA) supplementation in combination with IPTp (in malaria endemic areas) is the main strategy
for prevention and control of anaemia in pregnancy and to decrease the risk for neural tube defects (WHO, 2009). The effectiveness of
IPTp-SP against malaria anaemia depends on the dose and adherence to iron and FA (WHO, 2009). Meanwhile information on the use
of iron and FA supplementation during ANC is either not available (Getachew et al., 2018), or the adherence to it is still low (28.7%) in
most of SSA, contributing to avoidable morbidity and mortality (Ba et al., 2019).

Among Ghanaian pregnant women, malaria accounts for 28.1% of out-patient hospital attendance, 13.7% of hospital admissions
and 9.0% of maternal deaths (Ghana Health Service, 2015). In 2016, national IPTp-SP uptake in Ghana was 64.1% for SP1, 51.6% for
SP2, 36.7% for SP3, 16.7% for SP4, and 6.7% for SP5 (Ghana Statistical Service, 2017). Compared to other regions in Ghana, the Upper
West Region (UWR) recorded rather low IPTp-SP uptake rates (Ghana Statistical Service, 2017). This study investigated primarily the
factors which influence the uptake of IPTp-SP in the UWR.
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2. Methods
2.1. Study area and study period

The research was conducted in the UWR, one of the poorest regions in the north-west of Ghana (Fig. 1). Malaria is highly endemic in
this area but seasonal, with most transmission occurring from April to November (Nonvignon et al., 2016). The total population of the
UWR is about 830,000 (Ghana Statistical Service, 2014). An estimated 47% of the total female population in the region were women in
fertility age, with 24,810 expected pregnancies in 2018 (WMHD_GHS, 2017). The study was conducted between November 2018 and
May 2019.

2.2. Study scope and design

The study compared 3rd trimester pregnant women in one urban (Wa Municipality) and one rural (Lambussie District) district in
the UWR of Ghana. In this study, third trimester ranged from the last week of the second trimester till the end of the pregnancy. The
range of >25 weeks was considered on the estimation that, a pregnant woman transitioning from week 25 would have received or be
due for at least the third dose of SP (SP3) to be a non-defaulter. The sequential explanatory mixed-method model of a quantitative-
qualitative design was adopted (Ishtiaq, 2019a).

2.3. Selection of study districts and health facilities

A multi-stage sampling approach was used (Ishtiaq, 2019b). Two of eleven administrative districts in the region — 1 urban (pur-
posive) and 1 rural (simple random) — were selected for comparison (Oduro et al., 2010). The oldest, most populated, and compar-
atively more resourced of the four urban districts was selected and compared with one of seven rural districts. There were 27 health
facilities offering ANC services in the rural district of Lambussie and 27 in the urban district of Wa Municipality. Through a mix of
purposive and simple random sampling, we selected 20/27 health facilities (HFs) in Lambussie and 17/27 HFs in Wa Municipality — a
total of 37/54 HFs from both districts. The main HF in each sub-district, usually the highest referral center in that district, was
automatically included in the sampled HFs; all other HFs were selected through simple random sampling. Prior to the random selection
of the HFs, we adopted the simple majority rule of sampling ‘50% + 1’ of all eligible HFs in each sub-district, as used elsewhere
(National Archives and Records Administration, 2002). Thus, we sampled at least 50% of the total eligible HFs in each sub-district. The
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Fig. 1. Map of study area.
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50% + 1 rule was used because it was not feasible due to time and other resource requirements to cover all HFs in all selected sub-
districts. Based on the total number of eligible HFs in each of the six sub-districts, the sum of 50% + 1 of all eligible HFs added up
to 20 and 17 HFs for the rural and the urban districts, respectively (Table 6).

2.4. Sample size calculation

Given the current information on the proportions of SP uptake in the urban and rural districts (26.1% and 17.6%, respectively)
(WMHD_GHS, 2017), the sample size was estimated with a two-sample proportions test. A sample size of 740 pregnant women (i.e. 370
for each district) was arrived at, assuming 80% power and 5% alpha (Wang, 2000).

2.5. Survey in pregnant women

The study collected primary data through semi-structured interviews and secondary data through a review of respondents’ ANC
records. The data included respondents’ socio-demographic and obstetric characteristics, their IPTp-SP uptake, and the characteristics
of SP and FA co-administration. Inclusion criteria were (1) gestational age > 25 weeks, (2) completion of routine ANC on the day of the
interview, and (3) informed written consent. Twelve student nurses (5 in the urban and 7 in the rural study area) were trained to
administer the questionnaires. The 12 student nurses were offering voluntary services at various health facilities while waiting to
officially assume their role in Ghana Health Service. On the contrary, any pregnant woman who (1) was <25 weeks gestion, (2) was at
the facility for any services other than the routine ANC schedule, and (3) objected to consent for the study, was excluded.

2.6. Survey of ANC nurses

All 74 ANC nurses and midwives who participated in this study were chosen by convenience from the 17 urban HFs (n; = 34) and
20 rural HFs (ng = 40), of which 64 (n; + ng = 28 + 36) were used for the data analysis after data cleaning. Ten staff members were not
included, because of missing or incomplete information regarding their professional background. Data on professional characteristics
of nurses were collected. In addition, open questions related to the health system related challenges in implementing the IPTp-SP
policy and how they manage them were asked. The participating nurses and midwives were recruited and interviewed by the 12
student nurses as research assistants, using a semi-structured questionnaire.

The variables considered included the uptake of IPTp-SP as the outcome variable, measured as a count. The following were
considered as the explanatory variables and measured as categorical: marital status, occupation, educational attainment, marital
category, ownership of an ITN, and maternal knowledge of malaria in pregnancy. Other explanatory variables which were considered
but as count variables included maternal age, average monthly income, gestational age at first ANC, gestational age at interview,
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Fig. 2. Sampling procedure.
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parity, household size, and the number of ANC contact.

2.7. Focus group discussions with pregnant women

Focus group discussions (FGDs) were organized according to standard recommendations (Morgan, 1996; Kruger and Casey, 2000)
and conducted with defaulters defined as third trimester pregnant women who had only reached SP2 or less. A total of 217 (123 urban,
94 rural) defaulters were identified. Three each FGDs were conducted in both the urban and the rural study district, respectively.
Clusters of defaulters were built according to the distance to their health facility. Out of the clusters, participants were randomly
chosen (“hat picking”). Eight adult pregnant women above age 18 participated in each of the FGDs.

Data were collected using a FGD guide, an audio recorder, and note pads (Van Eeuwijk and Angehrn, 2017). The FGD guide was
validated by pre-testing on a group of selected defaulters for SP in the Wa-Dobile community, which was not part of this study. The FGD
guide contained three main themes: (1) participants’ basic understanding of malaria and pregnancy; (2) the challenges they encounter
in accessing the IPTp-SP intervention; and (3) if they had any suggestion to improve the IPTp-SP intervention. The FGDs were con-
ducted in the local languages (Dagaare/Waale) of the study areas. The sampling procedure is conceptualized in the Annex section of
this work (Fig. 2).

2.8. Data analyses

In 5.8% (43/740) of the interviewed women, data on the outcome of the study were missing and therefore not considered.
Quantitative data were compiled and cleaned using SPSS version 20 and analysed using Stata software (version 14.0). First, socio-

Table 1

Socio-demographic characteristics of pregnant women.
Variable Full sample Urban Rural

N % N % N %

Age groups (in years)
15-20 85 12.2 36 10.2 49 14.2
21-25 230 33.0 123 34.8 107 31.1
26-30 188 27.0 107 30.3 81 23.5
31-35 143 20.5 66 18.7 77 22.4
36-40 28 4.0 17 4.8 11 3.2
41-45 23 3.3 4 1.1 19 5.5
Occupational status
Farming 79 11.3 7 2.0 72 20.9
Public service 50 7.2 35 9.9 15 4.4
Petty trading 442 63.4 225 63.7 217 63.1
Unemployed 126 18.1 86 24.4 40 11.6
Marital status
Married 648 93 340 96.3 308 89.5
Single 49 7.0 13 3.7 36 10.5
Religious affiliation
Muslim 453 65.0 271 76.8 182 52.9
Christian 222 31.8 82 23.2 140 40.7
ATR* 22 3.2 0 0.0 22 6.4
Family category
Polygamy 195 28.0 80 22.6 115 33.4
Monogamy 453 65.0 260 73.7 193 56.1
Not married 49 7.0 13 3.7 36 10.5
Level of formal education
Primary/none 251 36.0 107 30.3 144 41.9
Junior high 82 11.8 54 15.3 28 8.1
Senior high 238 34.1 120 34.0 118 34.3
Tertiary 126 18.1 72 20.4 54 15.7
Household size
1-3 persons 281 40.3 149 42.2 132 38.4
4-6 persons 303 43.5 147 41.6 156 45.3
>6 persons 113 16.2 57 16.2 56 16.3
Own ITN
No 76 10.9 46 13.0 30 8.7
Yes 621 89.1 307 87.0 314 91.3
Total 697 100 353 100 344 100

" ATR means African Traditional Religion.
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demographic, obstetric and gynaecological characteristics of pregnant women were described. Second, Poisson regression was used to
analyse determinants of SP uptake (number of SP doses taken) by estimating adjusted incidence rate ratios (IRR). Possible over
dispersion was corrected using Pearson chi-squared. FGD recordings were transcribed into English. Then, content analysis was per-
formed: transcripts were coded manually applying a mix of deductive and inductive coding, applying predefined themes from the
questionnaire, and creating new codes as emerging from the transcripts. Synthesis of themes/codes was performed using Microsoft
Excel.

2.9. Ethical aspects

Ethical approval was obtained from the Ethics Commissions of the Medical Faculty of Heidelberg University Hospital in Germany
(S-775/2019) and the Navrongo Health Research Center (NHRC) in Ghana (CHRCIRB312). All study participants provided written
informed consent. Even though few of our participants were younger than the legal adult age of 18 years, they were not compelled to
attend ANC with older relatives or parent but by themselves. Our study, therefore, considered them eligible if they willingly agreed to
have understood our protocol and consented to participate.

Table 2

Obstetric & gynaecological characteristics of 3rd trimester pregnant women, including the dosing of IPTp-SP and FA.
Variable Full sample Urban Rural

N =697 % N =353 % N =344 %

Gravidity
Gravida 1 174 24.9 108 30.6 66 19.2
Gravida 2 or more 523 75.1 245 69.4 278 80.8
Gestational age at first ANC contact
<12 weeks 218 31.2 100 28.3 118 34.3
>12 to 24 weeks 436 62.6 230 65.2 206 59.9
>25 weeks 43 6.2 23 6.5 20 5.8
Gestational age (on the day of interview)
25-30 weeks 405 58.1 211 59.8 194 56.4
31-36 weeks 230 33.0 113 32.0 117 34.0
37-42 weeks 62 8.9 29 8.2 33 9.6
Parity
Nulliparous 183 26.2 115 32.6 68 19.8
Primiparous 172 24.7 104 29.5 68 19.8
Multiparous 327 46.9 131 37.1 196 56.9
Grand multiparous (>5) 15 2.2 3 0.8 12 3.5
ANC contacts
1 25 3.6 12 3.4 13 3.8
2 24 3.4 13 3.7 11 3.2
3 97 13.9 58 16.4 39 11.3
4 192 27.6 93 26.4 99 28.8
5 126 18.1 66 18.7 60 17.4
6 106 15.2 58 16.4 48 14.0
7 112 16.1 48 13.6 64 18.6
8 15 2.1 5 1.4 10 29
Reason for missed SP doses (only those who had <SP2)
Missed ANC schedule 52 24.0 21 17.1 30 31.9
SP Shortage at facility 73 33.6 24 19.5 47 50.0
Others (‘not eaten’, staff absenteeism, sickness) 92 42.4 78 63.4 17 18.1
Number of SP doses taken for current pregnancy
None (0) 9 1.3 5 1.4 4 1.2
SP1 35 5.0 15 4.2 20 5.8
SpP2 173 24.8 103 29.2 70 20.3
SP3 184 26.5 96 27.2 88 25.6
SP4 177 25.4 80 22.7 97 28.2
SP5 100 14.3 47 13.3 53 15.4
SP6 19 2.7 7 2.0 12 3.5
Administered SP & 5 mg Folic Acid (FA)
Yes 549 78.8 295 83.6 254 73.8
No 148" 21.2 58" 16.4 90" 26.2

@ Indicated that FA was not taken on the day of the ANC contact. There is no scientific evidence of how long apart SP should be withheld if 5 mg FA
is given, even though 2 weeks is suggested (WHO, 2014).
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3. Results
3.1. Characteristics of pregnant women

Table 1 presents the socio-demographic characteristics of the interviewed pregnant women. The mean age was 27 (range 15-45)
years. Most women were Muslims, married, lived in households with 4-6 persons, had low (primary or junior high) education (47.8%),
and worked as petty traders (63.4%). Roughly, 90% of pregnant women reported having their own ITN. There were no major dif-
ferences between the rural and urban study areas.

Table 2 shows the obstetric and gynaecological characteristics of 3rd trimester pregnant women, including the dosing of IPTp-SP
and FA. About three-quarters of the respondents were multigravida (gravida 2 or more), with more multigravida women in the rural
compared to the urban area. Roughly, 63% of the pregnant women attended the ANC service for the first time in their second trimester.
58% of pregnancies were within the first five weeks of their 3rd trimester. The mean number of ANC attendances was 4.7 (range 1-8,
standard deviation 1.6) and 92% of all ANC contacts were routine contacts. The number of SP doses taken for the current pregnancy
ranged from zero to six doses (mean 3.2, standard deviation 1.3). 79% of the pregnant women had received SP combined with FA
tablets (74% in the rural and 84% in the urban area). Stockout of SP at the health facilities constituted 26% (16% in the urban, 36% in
rural study area) of the reasons why pregnant women missed their SP doses. Another reason was missed ANC contacts as an important
factor to poor SP uptake, which dominated in the urban study area.

3.2. Characteristics of ANC nurses and midwives

Information on the professional background and service-related challenges of the 64 ANC nurses interviewed is provided in Table 3.
The majority were either trained as community health nurses or as midwives. Roughly three quarters of the nurses in the urban area
had provided ANC services for four years at most as compared to 86% of the nurses in the rural area. 88% of the nurses had experienced
stock outs of SP every other week or at least monthly (about 90% across urban and rural area). 18% had experienced stock outs even on
a daily or weekly basis. Nurses also reported that it usually takes longer than one week to restock the SP. Some of the staffs indicate that
the FA usually comes already packaged in 5 mg blisters. In the urban area, 62% of the nearest referral facilities were within 5 km
distance. In contrast, in the rural area the majority of the referral facilities were more than 15 km away.

3.3. Determinants of SP uptake among pregnant women

Table 4 presents the results of the Poisson model on the SP uptake as the outcome variable among pregnant women. The number of
maternal ANC contacts (IRR = 1.26, 95% CI: 1.221-1.299) and their gestational age at 1st ANC (IRR = 0.84, 95% CI: 0.623-1.127)
were significantly associated with SP uptake as expected. This means that pregnant women who registered for ANC early enough
(within the first trimester of pregnancy) were much more likely to receive optimum SP doses compared to late registrants.

3.4. Pregnant women'’s knowledge about malaria in pregnancy

The responses from the six FGDs were categorized according to the themes as shown in Table 5 in the Annex. Defaulting pregnant
women had fair knowledge regarding the cause of malaria and measures to prevent mosquito bites: answers generally contained

Table 3
Professional background and service-related characteristics of ANC nurses.
Parameter Full sample N = 64(%N) Urban N = 26(%N) Rural N = 38(%N)
Professional background per training
Midwife 27(42.2) 14(53.9) 13(34.2)
Community Health Nurse (CHN) 27(42.2) 7(26.9) 20 (52.6)
Other 10(15.6) 5(19.2) 5(13.2)
Any midwifery related training on the job (Yes/No) 23(35.9)/41(64.1) 10(38.5)/16(61.5) 13(34.2)/25(65.8)
Years of work on this role (ANC)
<2yrs 28(43.8) 9(34.6) 19(50.0)
<4 yrs 25(39.0) 11(42.3) 14(36.8)
>5 yrs 11(17.2) 6(23.1) 5(13.2)
Distance to the nearest referral facility
<5 Km 19(29.7) 16(61.5) 2(5.3)
6 Km-10 Km 9(14.1) 2(7.7) 6(15.8)
11 Km-15 Km 10(15.6) 4(15.4) 7(18.4)
>15 Km (—45 Km) 26(40.6) 4(15.4) 23(60.5)

Have experienced SP stock out (Yes/No)
Frequency of stock out

56(87.5)/8(12.5)
N =56

23(88.5)/3(11.5)
N=23

33(86.8)/5(13.2)
N=33

Daily 4(7.1) 1(4.3) 3(9.1)
Weekly 6(10.8) 5(21.7) 1(3.0)
Other (every other week or more) 46(82.1) 17(73.9) 29(87.9)
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Table 4

Poisson regression of determinants of SP uptake in pregnant women of northern Ghana.
SP uptake IRR 95% CI p-value
Maternal age(years) 1.000 0.993 1.008 0.931
Marital status 0.502
Married ref
Not married 1.067 0.883 1.289
Occupation 0.932
Farming ref
Public/civil service 1.027 0.816 1.293
Private/personal business 0.977 0.833 1.146
Unemployed 0.970 0.802 1.173
Formal education 0.928
Any ref
None 1.004 0.911 1.107
Income 0.910
Below minimum wage (< 299) ref
On minimum wage (300 to 599) 0.974 0.811 1.169
Above minimum wage (> 600-1800) 0.956 0.743 1.23
Gestational age at 1st ANC 0.006
<12 weeks ref
>12 to 24 weeks 1.132 1.023 1.253
>25 weeks 0.838 0.623 1.127
Parity 0.329
Nulliparous ref
Primiparous 1.084 0.961 1.222
Multiparous (2-3) 1.017 0.901 1.149
Grand multiparous (4-8) 1.145 0.938 1.399
Household size (1 to 12) 0.994 0.973 1.017 0.614
Own ITN 0.659
No ref
Yes 1.033 0.896 1.195
Knowledge score (1 to 7) 1.002 0.965 1.04 0.935
ANC contacts (1 to 8) 1.255 1.212 1.299 <0.001
District 0.892
Urban area (WMHD) ref
Rural area (LDHD) 1.006 0.917 1.104

Knowlegde_MiP = knowledge of risks of malaria in pregnancy IRR = Incidence risks ratio.

phrases such as ‘...through mosquito bites’, ¢...by a mosquito’, ‘if I get malaria, it can affect my baby because the baby is inside me’. However,
on few instances, responses such as ‘it is caused by the food we eat’, ‘through cold food’, ‘through dirty water or dirty environment’, also
indicate that there is a measure of poor knowledge about the cause of malaria among defaulting pregnant women.

3.5. Challenges in accessing and adhering to IPTp-SP

Under the theme ‘challenges in accessing IPTp-SP’, frequent shortage of SP was mentioned. Many women were told they need to buy
the drugs from the private market or return on a scheduled date to receive it. A mother’s response summarizes this challenge:

“Sometimes too when we struggle to come here [health facility], they [nurses] will check you alright but say the medicine [SP drug] is

finished, so you should return the next week or sometimes too they write for you to go and buy. Do you know how I come here or if I have
the money to buy it [the SP drug] or not?” (Participant, FGD2_WMHD).

Participants also mentioned discomfort (nausea, vomiting, weakness...) as signs of adverse drug reactions) as their reason for
defaulting. Other reason for poor uptake to IPT-SP was ‘negligence by the service provider’ supported by comments like ‘service
provider absenteeism’, or ‘their poor knowledge of the importance of SP’. Participants also complained that their men do not join them on
ANC days to be informed about the cost of services and other expectations:

“You also see something, hmmm... our husbands too, ehmm... our husbands don’t believe us when we pass messages to them at home; so,

if usually they are involved with for the ANC, it would be easier for them understand and support us better” (Participant, FGD1_LDHD).

In the rural district, FGD participants also reported ‘mistreatments’ and ‘extortions’ they encountered at a facility where they need to

go for ultrasound scans, and other blood tests at least once during their pregnancy. This is reflected in a mother’s quote on the quality of
services she received (like reused urine containers) and extra costs of services at a facility:
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Table 5
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Qualitative findings from FGDs in urban (WMHD) and rural (LDHD) districts (April-May 2019).

Theme Sub-code

Verbatim quotes

Knowledge Good knowledge

Poor knowledge

Challenges in accessing ~ Provider negligence

IPTp-SP
SP stockout
Change of residence
Adverse drug reaction
Improving uptake to Health education
IPTp-SP

Encouragement

Improve monitoring and
evaluation

Individual circumstance

“If I get malaria, it [malaria] can affect my baby in the womb because the baby [fetus] is exposed to any
sickness I get. So, we should worry because of the child in the womb” (Participant, FGD3_LDHD)

“Some of us either sleep under the mosquito net or spray the rooms to prevent mosquitoes. Some of us also cover
ourselves with clothes to prevent mosquito bites or use the mosquito coils...” (Participant, FGD2_WMHD)
“Malaria is caused by the kind of food we eat, or living in [an] environment in which there is filth or dirty
water” (Participant, FGD1 LDHD)

Sometimes too eating cold food can cause malaria: so, we are always told not to be eating very cold foods during
pregnancy” (Participant, FGD2_WMHD)

“For me, I think it is because of ignorance of some of us. If the nurses talk to us, some will change but not all
because others will not take it anyway” (Participant, FGD2_LDHD).

“Sometimes it is from the nurses! Since I have been going to the facility, it is only once they [nurses] gave it [SP]
to me. Meanwhile I am almost due to give birth. They did not tell me to take it or not, I didn’t also remind them.”
(Participant, FGD1_LDHD).

“For me, I do not feel anything bad when I take it. I feel completely ok with it, because of that, I always remind
the nurses anytime they forget to give me. The last time, I kept reminding them that I have not taken my second
dose until they gave me” (Participant, FGD3_WMHD).

“If the nurses can always be present to attend to us, it will be good. At times, we struggle in the hot sun to come
here on foot, but we do not meet any nurse to talk to us. If I do not have any coin to buy drinking water... I will
intentionally forget the next visit” (Participant, FGD1_LDHD).

“Sometimes too when we struggle to come here [health facility], they [nurses] say the medicine [SP drug] is
finished, so you should return the next week or sometimes too they write for you to go and buy. Do you know
how I come here or if I have the money to buy it or not?” (Participant, FGD2_ WMHD)

“For me, the only reason why I skipped was because I was away. I got pregnant in Niger and came back here to
Ghana, so the change of environment distracted the dosage in-take” (Participant, FGD2_WMHD).

“It [SP] disturbs my body and makes me either shiver or vomit. Anytime I take it I feel that my body is shaking”
(Participant, FGD3_LDHD)

“It [SP] also makes you feel like you have malaria, but when you complain the nurses still encourage you to
take it [SP]. They [health providers] say though it gives symptoms like malaria, it also prevents malaria”
(Participant, FGD3_LDHD)

“When you know the benefits, you will sacrifice whatever it takes for the goodness of your unborn child.... Who
doesn’t want comfort?” (Participant, FGD1_WMHD).

“For me, I think the nurses should always insist we take it. The last time I went to the facility, they stood on me
until I swallowed it [the SP]; I had to buy water that day when I told them I didn’t have water” (Participant,
FGD3_LDHD)

“They should always insist that we take [the drug] at the facility. The way it [SP] disturbs when you take it, it
is not easy, because of that it is good they insist that we take it” (Participant, FGD1_WMHD).

“The nurses should make sure the SP drug is always available. They should also prescribe it for us to buy it in
case it is not available at the facility.” (Participant, FGD1_WMHD).

“...I am not a nurse, but I believe that what we go through at ‘Nogyug’ hospital [name changed for privacy
reasons] when we go for the ultrasound scan is not right: nothing there is covered by the [health] insurance.
Aside that, at the ANC they [nurses] usually sell to us a little container [disposable specimen tube] to bring
our urine for testing. Instead of letting us dispose the container with the urine afterwards, they ask every one of
us [pregnant women] to drop the container into a basin of soapy water. A nurse then wears hand gloves and
washes the containers and re-sell them to other pregnant women the following day, meanwhile they have
collected our monies meant for drinking water. I have complained severally but no one supports me.”
(Participant, FGD1_LDHD).

“Sometimes too it is because you have not eaten anything. So, we feel reluctant in such occasions because you
may feel weaker and uncomfortable taking it in a hungry stomach” (Participant, FGD1_WMHD)

“It is better to always take it [SP] home. Else, some of us cannot swallow drugs without putting it in the TZ [a
local meal of cereal flour]; we cannot swallow it with water. So, it is difficult for us whenever we are asked to
take it and swallow immediately” (Participant, FGD2_LDHD)

“...Iamnot a nurse, but I believe that what we go through at ‘Nogyug’ hospital [name changed for privacy reasons] when we go for the
ultrasound scan is not right: at the ANC they [nurses] usually sell to us a little container [disposable specimen tube] to put our urine for
testing. Instead of letting us dispose the container with the urine afterwards, they ask every one of us [pregnant women] to drop the
container into a basin of soapy water. A nurse then wears hand gloves and washes the containers; they then re-sell the same containers to
other pregnant women the following day. Meanwhile they have collected our monies meant for drinking water. I have complained
severally but no one supports me. If this practice can be checked, it will encourage some of us to attend ANC there regularly.”

(Participant, FGD1_LDHD).

“We also pay for everything; even though my insurance [referring to public health insurance] is active. You need about 115 cedis
[$19.8] every time you go for scan, and sometimes you must sleep overnight to get your results before you come home; and it is not only
once you have to go there before you deliver. Where should that money come from?” (Participant, FGD1_LDHD).

The complaint of poor quality and cost of service appeared as a shared experience among the participants in this focus group as they
unanimously confirmed their colleague’s concern loudly, followed with what seemed like a competition to each narrate their ordeal at
this facility. Participants also revealed their frustration with staff absenteeism coupled with the fact that they, as direct beneficiaries,
do not know the significance of the IPTp-SP. These were captured in mothers’ comments as presented in the following quotes:
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Table 6
Distribution of the selected study districts, sub-districts, HFs & ANC Staffs.
Country: Ghana Districts selected Sub-districts ANC HFs ANC HFs ANC Staffs at post ANC Staffs
Region: UWR selected available selected selected
Ghana/Upper Wes Wa Municipal Bamahu 7 4 Specifics could not be accessed but 8
Region (Urban) Busa 3 2 ranged from 1 to 5 each 4
Charia 2 1 2
Wa North 6 4 8
Wa South 5 3 6
Kambali 4 3 6
Sub-total 27 17 34
Lambussie District Billaw 5 3 6
(Rural) Hamile 7 5 10
Karne 4 3
Lambussie Main 1 1 2
Piina 3 3
Samoa 7 5 10
Sub-total 27 20 111° 40
Total 2/11 12/16 54 37 74

& Means the specific numbers in each sub-district could not be confirmed.

“If you people [referring to FGD moderators] can also make sure that the nurses are always present every time to attend to us, it will be
really good. There are times some of us will stop our work at home and struggle in the hot sun to come here on foot, but we do not meet
any nurse to talk to us. If I do not even have any coin to buy water to drink, will I come again the next time? I will intentionally forget”
(Participant, FGD1_LDHD).

“When you know the benefits, you will sacrifice whatever it takes for the goodness of your unborn child, but when you do not know, then
you won’t. Who doesn’t want comfort?” (Participant, FGD1_WMHD).

4. Discussion

Pregnant women are the most at-risk adult population for malaria, which justifies IPTp administration (Population Reference
Bureau, 2001; WHO, 2017). WHO recommendations call for at least three doses of IPTp-SP to be given to women in the malaria
endemic areas of SSA during pregnancy, but overall uptake remains low (WHO, 2018c). In 2016, SP3 was been achieved by only one-
fifth of eligible African pregnant women (World Health Organization, 2018). The main finding from our study points to this also being
the case in northern Ghana, as only 26.4% of the pregnant women had received SP3. This coverage is even much lower compared to the
findings from another study conducted in northern Ghana (Anto et al., 2019). The uptake level of SP3 in our study population is also
much lower than the 60% national average of SP3 in Ghana (Yaya et al., 2018). Factors identified in our study which affected SP uptake
were frequent stock outs of SP in the local health facilities, poor maternal knowledge of the importance of the IPTp intervention,
missed ANC contacts, and staff absenteeism. These data support similar observations from other countries in (Rassi et al., 2016; Hill
etal., 2013). A potentially effective intervention to increase IPTp coverage could be the involvement of community health workers, as
recently shown in a cluster randomized controlled trial in Burkina Faso (Gutman et al., 2020).

Maternal commitment to the uptake of IPTp-SP plus the right dose of FA throughout pregnancy in malaria endemic areas has a
double benefit for pregnant women and their new-borns: it reduces maternal and fetal anaemia, low birth weight and neonatal
mortality through the reduction in maternal malaria episodes and placental malaria parasitaemia by 65 to 85% (Shulman et al., 1999;
Population Reference Bureau, 2001). Another important finding from this study was the fact, that IPTp-SP was frequently co-
administered by a high dose (5 mg) of FA, which is clearly against the national and international policy recommendations to only
provide 0.4 mg FA (Ghana Health Service, 2016; National Malaria Control Programme, 2016). FA at a daily dose equal to or above 5
mg should not be given together with SP in malaria endemic areas as this reduces the antimalarial efficacy of SP and is considered as an
independent risk factor for SP treatment failure (WHO, 2018a; WHO, 2013; Ghana Health Service, 2016; Carter et al., 2005; Peters
etal., 2007). 5 mg of FA per day is only recommended for peri-conceptional supplementation in women who had a previous pregnancy
with a child with a neural tube defect (NTD) (De-Regil et al., 2015). A review about the availability of 0.4 mg FA on the Ghana national
emergency medicine lists revealed that FA at a dose of 0.4 mg is only available in combination with iron. In addition, the price for this
combination (0.41 GHC) is much higher than the price for 5 mg FA tablets (0.02 GHC) or 60 mg ferrous sulphate tablet (0.05 GHC) in
Ghana (National Health Insurance Scheme, 2020). Currently there is no scientific consensus, whether high doses of FA should be
withheld (and for how long) following the dose of SP in malaria endemic areas where only high-dose FA is available (WHO, 2018b). It
is a general policy that pregnant women are administered the SP therapy, unlike the FA, as directly observed therapy (DOT) at the ANC
consultation. The FA, however, is prescribed to be taken daily, self-administered at home, until the next ANC contact (WHO, 2018b).
This has also been discussed in the 2016 desk review report on barriers of IPTp-SP uptake in Ghana (GHS-NMCP, 2016). One more
problem could be that according to WHO, in areas where the prevalence of anaemia in pregnancy is higher than 20%, a high dose of 5
mg FA is still recommended (Ba et al., 2019; WHO, 2009). However, this contradicts the IPTp-SP recommendation of 0.4 mg FA daily
(WHO, 2013; WHO, 2018b; Peters et al., 2007). Meanwhile, the scientific community currently has no agreement on how long is an
appropriate timing between SP and administering FA of 5 mg or more (WHO, 2014). The current practice in many countries is two
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weeks following administration of 5 mg FA, and even that is considered by expert opinion to be too short between treatments (WHO,
2014). There is clearly a need for making pre-packaged combinations of SP plus low-dose FA more accessible in SSA.

Our data demonstrated that pregnant women with more ANC contacts are more likely to get their SP compared to those with fewer
ANC contacts. This has also been shown by (Chepkemoi Ng’etich Mutulei, 2013) and is not surprising because SP is administered only
at the ANC as DOT. Moreover, pregnant women whose gestational ages at first ANC were within the first trimester had received
significantly more SP doses compared to those who started ANC contacts later, again supporting findings from other studies (Anto
et al., 2019; Azizi, 2020). According to the ANC nurses interviewed in our study, the biggest challenges for IPTp-SP uptake were the
frequent SP stock outs and significant delays in restocking; this is also reported elsewhere (Muhumuza et al., 2016; Ameh et al., 2016).
This finding was confirmed by many of the pregnant women in the FGDs.

Data from the qualitative phase of this study also reveal that lack of spousal support is one hindrance to early and regular ANC
attendance. Considering that the socio-cultural environment of the study is patriarchal in nature, most women depend on their
husbands for financial and other social support to make the most of their health decisions. This finding is similar to reports of lack of
decision-making autonomy among women in other areas (Sumankuuro et al., 2019; Ampim, 2013). The non-involvement of men in the
ANC activities of the pregnant women thus hamper smooth communication and understanding, often resulting in less ANC attendance
and less SP uptake. Other challenges for IPTp-SP uptake identified from the FGDs included staff absenteeism, especially in the rural
area as recorded elsewhere (Odjidja et al., 2017b; Arnaldo et al., 2019). The factor of staff absenteeism in this study could be due to
work fatigue, especially in the rural areas where due to less capacity and long distance to the facility, providers are often few and
hardly run shifts.

As further revealed in the findings of this study, stock outs of freely supplied essential medicines such as SP in peripheral health
facilities appears to be a persistent problem across many malaria endemic countries in SSA (Marchant et al., 2008; Kanteé et al., 2014;
Arnaldo et al., 2019; Amankwah and Anto, 2019; Bajaria et al., 2019). Identified health system challenges associated with stock outs of
essential drugs in Ghana were a limited local pharmaceutical capacity, grossly underfunding by international donors, as well as the
bureaucratic demands on importing drugs (Odjidja et al., 2017a). However, it has also been observed that SP stock out is frequently
due to its non-recommended use as a monotherapy in clinical malaria cases (WHO, 2013).

4.1. Limitations of the study
The study is limited in the context of its scope of audience: it covered pregnant women rather than post-natal women as has been

done by other studies. Moreover, the study reports only data from the Upper West Region and may thus not be representative of the
whole of Ghana.

5. Conclusion
This study demonstrates that the uptake of IPTp-SP in the study area is still very low. The major factors for the low uptake include
frequent drug stock outs at health facilities, knowledge deficiency among pregnant women of the importance of IPTp, and missed ANC

contacts. The discrepancy between international and national recommendations for IPTp-SP and FA is another important finding of
this study. These observations need to be addressed by the national public health authorities.
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