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ARTICLE INFO ABSTRACT

Studies in Mali found insufficient coverage of interventions focused on malaria 
prevention during pregnancy. We performed secondary data analysis from the 2015 
Malaria Indicator Survey of Mali (MIS) to assess the effectiveness of IPTp-SP during 
pregnancy. ANC attendance was high, with 94.6% of pregnancy women attending at least 
one ANC visit and 43.4% had their first visit in the second trimester. IPTp-SP uptake (at 
least one dose of SP) was 68.7% among those received SP, 63.1% had completed at least 2 
SP-doses. Women aged ≥35 years and from 20 to 34 years had higher IPTp uptake (71.1% 
and 69.6%, respectively). The coverage rate of ITPp increased with illiteracy from 65.2% 
of primary level to 78.5% of high level. In rural area IPTp-SP uptake (69.1%) and ANC 
visit (73.5%) were more practice. In multivariate analysis, marital status, household 
wealth quintile, educational level and rural residency were significantly associated 
with vIPTp2+ uptake. From 2012 to 2015 significant progress has been made in IPTp 
coverage, but coverage is still far below WHO targets despite a moderately high level of 
ANC attendance. Keywords: IPTp-SP, Coverage, Mali

Title: Coverage of interventions against malaria during antenatal consultations 
in Mali In Mali, studies have reported insufficient coverage of interventions aimed 
at preventing malaria in pregnancy. We performed a secondary analysis of data 
from the 2015 Mali Malaria Indicator Survey to determine factors associated 
with the effectiveness of intermittent preventive treatment with sulfadoxine-
pyrimethamine during pregnancy. Pregnant women who made at least one ANC 
visit were 94.6%, of which 43.4% made their first visit in the second trimester. The 
frequency of women who received at least one dose of SP was 68.7%, of which 63.1%  
received at least 2 doses of SP. Women aged 35 and over, and those aged 20 to 34 
received more IPTp-SP dose with 71.1% and 69.6% respectively. The coverage 
rate for ITPg-SP increased with literacy, from 65.2% at primary level to 78.5% 
at higher level. In rural areas, taking IPTp-SP (69.1%) and visiting ANC (73.5%) 
were more common. On multivariate analysis, marital status, household wealth  
quintile, level of education and rural residence were significantly  
associated with the intake of two or more doses of IPTp-SP. From 2012 to 2015, significant 
progress was made in IPTp coverage, but coverage is still well below WHO targets despite 
a moderately high level of ANC attendance. 
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Introduction
Malaria during pregnancy remains a major public health problem 

in endemic areas of the African region where approximately 25-30 
million of pregnant women are at risk of Plasmodium falciparum 
infection and its adverse effects during pregnancy [1,2]. In order to 
reduce the burden of malaria during pregnancy, the World Health 

Organization (WHO) currently recommends Intermittent Prevetive 
Treatment in pregnancy using sulfadoxine-pyrimethamine (IPTp-
SP) and Insecticide Treated mosquito Net (ITN) use in areas of 
stable (high) transmission of P. falciparum [1]. Antenatal care 
(ANC) from trained health care professionals is essential in order 
to anticipate adverse issues and complications to ensure a safe 
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birth. ANC visits provide a forum for delivery of key maternal health 
interventions including those designed to prevent malaria. Over the 
past five years, coverage of key interventions against malaria during 
pregnancy has improved significantly in some African countries but 
is still low in majority of sub-Saharan Africa countries [3]. 

Findings from national household surveys showed that, on 
average, 17% of pregnant women slept under ITNs and 25% of 
those receiving at least one dose of IPTp-SP [4]. The main barriers 
to understanding the reasons for low coverage of interventions 
include health system failures, lack of effective monitoring in data 
collection, inadequate use of data for program management at 
local level. Studies examining factors affecting the delivery, access 
and use of interventions to prevent malaria during pregnancy 
in sub-Saharan Africa have identified education, knowledge and 
perception of malaria, socio-economic status, number and timing 
of ANCs, number of pregnancies, health system problems as factors 
influencing coverage of interventions as well as access to antenatal 
care services [5-8]. In Mali, malaria affects more than 600,000 births 
per year, of which 19.3%, 13.5%, and 54.0%, respectively, result in 
placental malaria, low birth weight (LB) and maternal anemia. 

Review of DHS data in Africa on malaria interventions coverage 
during pregnancy among pregnant women suggests that there are 
inadequacies in antenatal care services informing about missed 
opportunities for intervention delivery of service against malaria in 
pregnancy. Literature review shows that often the reasons for low 
coverage are in fact simple misunderstandings that are not difficult 
to resolve once they are identified, but they vary from country to 
country, from district to district health [9]. The aim of this study 
was to assess malaria interventions coverage to control malaria in 
pregnancy during household survey in Mali in 2015. 

Material and Method
The 2015 Mali Malaria Indicator Survey (MMIS) data were 

used for this analysis. The MIS is a cross-sectional survey with 
a two-stage cluster design, intended to collect nationally and 
regionally representative information on coverage of key malaria 
control interventions and to collect biomarker data (anemia and 
malaria parasitemia) in children under five years. Data collection 
was performed from 19 September to 20 November 2015. In all 
households selected for this survey, all women between 15 and 
45 of age were interviewed. Information on ANC attendance, 
SP uptake and ITN ownership and use were collected. IPTp 
indicators report on the proportion of women with a live birth in 
the previous two years who received the intervention during her 
most recent pregnancy. Overall, 7,623 women aged 15-49 years 
were interviewed successfully on their last pregnancy experiences 
resulting in live births. 

The protocol had the approval of the National Ethics Committee 
for Health Sciences of Mali and the CDC Ethics Committee, Atlanta. 

Data entry was done with CSPro software and analyzed on 
Stata version 14. Bivariate analysis allowed us to determine the 
distribution of parameters within the study popluation and the 
relationship between the outcome variable (IPTp2+) with some 
predictive factors, and multivariate logistic regression was used 
to determine the factors associated with SP delivery. Age and 
parity were categorized as follows: age (<20, 20–34, ≥35) years; 
parity: primiparae, secundiparae and multiparae (≥3 pregnancies). 
Complete ANC attendance was considered to be at least four 
ANC visits during pregnancy (yes/no).  The outcome variable is 
binary and is defined as at least complete two or more doses of SP 
administered during the pregnancy (IPTp2+) (yes/no).

Results
The moajority of study population was aged from 20 to 34 

years (55%) with a median age of 27 (15-49) years. The majority 
of women were married (91.3%); and 72% did not have formal 
education. Fourteen percent were educated to primary level and 
only 15% had at least a secondary level. More than half of women 
were multiparous (52%) only 11% was secundiparous and 37% 
primiparous. We noted that 90.4% of women slept under ITN last 
night prior the survey and 73.8% were residents of rural areas and 
36.8% lived in households in the lowest wealth tercile (Table 1). 
Among 2376 interviewed women, 94.6% reported attending ANC 
at least once during their most recent pregnancy in the past 2 years. 
The number of ANC visits varied from 1–5 with a median of 1 visit. 
Among ANC attendees, 43.4% had their first visit in the second 
trimester. Approximately 5% of the ANC attendees completed at 
least 3 visits. 

Table 1: Participants socio-demographic characteristics 
(N=2376).

Factors n %

Ages (years)

< 20Y 423 17.8

20-34Y 1307 55

>=35Y 646 27.2

Marital status

Unmarried 207 8.7

Married 2169 91.3

Educational level

No education 1702 71.6

Primary 325 13.7

Secondary & Higher 349 14.7

Parity

Primiparous 871 36.7

Secundiparous 270 11.4
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Multiparous 1235 52

Sleeping under ITN last night 2147 90.4

Residence place

Urban 622 26.2

Rural 1754 73.8

Wealth index

Poor 875 36.8

Middle 504 21.2

Rich 997 42

Two-thirds of the study population received at least one dose of 
IPTp-SP (68.7%), among those 63.1% (1031/1633) received at least 
2 doses and 36.9% (602/1633) at least 3 doses. ITNs were provided 
to 91.6% of participants during ANC visits (Table 2). Women 20-
34 years of age (69.6%) and those older than 35 years (71.1%) 
were more likely to use IPTp than were younger women under 20 
years (OR=1.38[1.09-1.73] p=0.005, OR=1.47 [1.13-1.91] p=0.003, 
respectively). Multiparous (70.5%), had significantly more chance 
to have IPTp compared to Primiparous (65.8%, OR=1.24[1.03-
1.48] p=0.0.2) However, married and unmarried women reported 
69.1% and 65.2% for SP uptake there was no significant difference 
(p=0.25). Women from the wealthiest households received more 
IPTp-SP (78.6%) compared to those from households in the middle 
wealth strata (64.9%, OR=1.9 [1.5-2.5] p<10-4,) and those in the 
poorest households (59.7%, p<10-4, OR=2.4[2.03-3.04]). The 
proportion of women receiving IPTp-SP increased with women’s 
educational level; those without formal education were least likely 
to receive IPTp (65.2%) compared to those with a primary level 
education (76.6%)(p<0.005, OR=1.7 [1.3-2.3]) and those with a 
secondary level or education of higher (78.5%)( p<0.005, OR=1.9 
[1.4-2.5]) . 

Table 2: Interventions delivered (N=2376).

Interventions n %

ANC Visit Number

1ANC visit 2247 94.6

2ANC visits 112 4.7

3ANC visits 17 0.7

Pregnancy Age at first ANC

1st Trimester 743 31.3

2nd Trimester 1031 43.4

3rd Trimester 602 25.3

SP Delivered

No IPTp 743 31.3

≤ 2 Doses 1031 43.4

≥ 3 Doses 602 25.3

ITN received 2177 91.6

Among women attending their first ANC visit, 68.7% received 
IPTp-SP, this proportion increased to 72.3% at second ANC visit 
(p=0.6) and decreased to 52.9% at third ANC visit (p=0.16) (Table 
3).  Women received 1dose uptake rate was 30.8% in rural area and 
28.2% in urban area. Urban women were more likely to get IPTp-SP 
2 doses (34.9%) than rural women (32.3%), similar rate was found, 
36.9% and 36.8% repectively for urban and rural area for IPTp-SP 
three doses (Figure 1). First ANC visit was more frequent in urban 
women (94.1%) and rural women (94.8%) than other 2 and + ANC 
visits (Figure 1). In multivariate analysis, marital status (married) 
(p=0.031) wealth index (P <0.005), primary education level (P <10-
4) and rural residency (p=0.019) remained significant independent 
factors associated with SP uptake (Table 4). 

Table 3: Participants IPTp Uptake at least 1 or more doses of SP 
(N=2376).

SP uptake n %

Age category

< 20Y 264 62.4

20-34Y 910 69.6

>=35Y 459 71.1

Parity

Primiparous 573 65.8

Secundiparous 189 70

Multiparous 871 70.5

Marital status

Unmarried 135 65.2

Married 1498 69.1

Wealth index

Poor 522 59.7

Middle 327 64.9

Rich 784 78.6

Education level

None 1110 65.2

Primary 249 76.6

Secondary & High 274 78.5

ANC visits

1ANC visit 1543 68.7

2ANC visits 81 72.3

3ANC visits 9 52.9
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Figure 1:  IPTp Uptake number and ANC visit number according residency status.

Table 4: Relationship between IPTp use and individual factors.

Sig. OR 95% C.I.for OR 
Lower Upper

Age categories

< 20Y Ref 1

20-34Y 0.127 0.758 0.531 1.082

>=35Y 0.481 0.916 0.718 1.169

Parity

Primiparous Ref 1

Secundiparous 0.129 0.818 0.631 1.06

Multiparous 0.42 0.877 0.638 1.206

Marital status

Unmarried Ref 1

Married 0.031 0.704 0.512 0.968

Wealth index

Poor Ref 1

Middle 0 0.531 0.409 0.688

Rich 0.003 0.652 0.49 0.866

Educational level

None Ref 1

Primary 0.005 0.644 0.474 0.875

Secondary & High 0.836 1.041 0.714 1.517

ANC vist number

1ANC visit Ref 1

2ANC visits 0.109 2.244 0.835 6.031

3ANC visits 0.07 2.692 0.921 7.866

Residency

Urban Ref 1

Rural 0.019 1.421 1.061 1.903

Discussion
This study assessed the determinants of IPTp-SP uptake among 

Malian women between 15-49 years of old with a live birth in the 
two years preceding the survey to identify facilitating factors for 

scaling up IPTp-SP coverage/dosage through the country. Also, 
the study examined the association between SP uptake and ANC 
attendance. The study shows that 68% of eligible women received 
IPTp-SP among those 63.1% at least 2 doses and 36.9% at least 3 
doses. Similar findings were reported in Cameroon by [10]: 90% of 
women had IPTp with at least one SP dose and 53% with 2 doses 
of SP [10]. In Mali, the last DHS in 2012 found a low coverage of 
IPTp-SP 2 doses regimen (19.9%) through a large houshold survey 
despite free IPTp-SP delivery provided to the mothers according 
national malariacontrol program guidelines [11]. 

This can be explained by the country’s political, social and 
security troubles and frequent SP stock outs. Sometime health 
centers lack qualified health professionals (physician, midwife 
and obstrtrician nurse) which leads to fewer ANC visits: delivery 
services costs are the main barrier to access interventions during 
pregnancy. Hurley et al. suggested in the same country, for 
increasing IPTp-SP coverage, authorities should invest in efforts to 
increase ANC attendance as a priority [12]. Other African studies 
report a range of IPTp 2+ coverage; 42.0 % in Uganda; 47.7% in 
Sekondi-Takoradi, Ghana, 57.4% in Gabon, 57.6% in Burkina and 
68.4% in Benin [13-16]. These studies show that the RBM goal 
of 80% of women with 2-dose IPTp-SP during pregnancy is not 
achieved. Elsewhere in Tanzania high rate of IPTp-SP was observed, 
Protas et al. reported 96% of overall IPTp-SP coverage and 86% of 
IPTp-SP 2-dose [17].

Among women attending their first ANC visit, 68.7% received 
IPTp-SP, this proportion increased to 72.3% at second ANC visit 
(p=0.6). Hill and al. in Kenya reported 59% and 57% of SP uptake 
in first and second ANC respectively [18]. Education, knowledge 
about malaria/IPTp and socio-economic status, gestational age and 
perceptions about SP side effects could be some determinants for 
the number and timing of antenatal clinic visits [19]. We observed 
proportions of 94.6% and 5.4% of women who had attending ANC 
at least once and twice during their last pregnancy respectively. 
About timing of ANC, 43.4% had their first visit in the second 
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trimester and 31.3% started ANC during the first trimester. The 
low attendance of ANC can be due to care provider’s attitudes and 
accessibility (distance and cost), waiting times, quality of care, and 
perceptions of preventative care and medical interventions during 
pregnancy. These factors were found to be important in a study by 
Adrew [20].

In Papua New Guinea. We identified foctors associated with SP 
uptake in multivariate analysis, among those, marital status, wealth 
index, primary education level and rural residency remained 
significantly independent factors. Many studies confirmed this 
finding [21-24], to increase the level of uptake of IPTp2, appropriate 
measures should be implemented such as health education and 
focusing intervention on marginalized population (less wealthy, 
less educated). Pregnant women’s perceptions about side effects of 
SP and access to health services may be limiting factors.
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