
Martin et al. Malar J          (2020) 19:153  
https://doi.org/10.1186/s12936-020-03230-8

RESEARCH

Correlates of uptake of optimal doses 
of sulfadoxine-pyrimethamine for prevention 
of malaria during pregnancy in East-Central 
Uganda
Mbonye K. Martin1*, Kirwana B. Venantius2, Ndugga Patricia1, Kikaire Bernard3,4, Baleeta Keith5, 
Kabagenyi Allen1, Asiimwe Godfrey6, Twesigye Rogers5, Kadengye T. Damazo7 and Byonanebye M. Dathan8

Abstract 

Background: In 2012, the World Health Organization recommended that pregnant women in malaria-endemic 
countries complete at least three (optimal) doses of intermittent preventive treatment (IPTp) using sulfadoxine-
pyrimethamine (SP) to prevent malaria and related adverse events during pregnancy. Uganda adopted this recom-
mendation, but uptake remains low in East-Central and information to explain this low uptake remains scanty. This 
analysis determined correlates of uptake of optimal doses of IPTp-SP in East-Central Uganda.

Methods: This was a secondary analysis of the 2016 Uganda Demographic Health Survey data on 579 women 
(15–49 years) who attended at least one antenatal care (ANC) visit and had a live birth within 2 years preceding the 
survey. Uptake of IPTp-SP was defined as optimal if a woman received at least three doses; partial if they received 1–2 
doses or none if they received no dose. Multivariate analysis using multinomial logistic regression was used to deter-
mine correlates of IPTp-SP uptake.

Results: Overall, 22.3% of women received optimal doses of IPTp-SP, 48.2% partial and 29.5% none. Attending ANC 
at a lower-level health centre relative to a hospital was associated with reduced likelihood of receiving optimal doses 
of IPTp-SP. Belonging to other religious faiths relative to Catholic, belonging to a household in the middle relative to 
poorest wealth index, and age 30 and above years relative to 25–29 years were associated with higher likelihood of 
receiving optimal doses of IPTp-SP.

Conclusions: In East-Central Uganda, uptake of optimal doses of IPTp-SP is very low. Improving institutional delivery 
and household wealth, involving religious leaders in programmes to improve uptake of IPTp-SP, and strengthening 
IPTp-SP activities at lower level health centers may improve uptake of IPTp-SP in the East-Central Uganda.
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Background
Malaria infection in pregnancy is a major public health 
problem and is associated with adverse pregnancy and 
birth outcomes. Malaria during pregnancy is not only 
deleterious to the woman as it can lead to maternal anae-
mia, miscarriage and stillbirth, but it also puts her fetus 
at increased risk of adverse outcomes, such as preterm 
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delivery, low birth weight, and intrauterine growth 
restriction [1].

In 2015, malaria in pregnancy was estimated to be 
responsible for approximately 400,000 cases of maternal 
anaemia and 15% of maternal deaths globally [2]. The 
burden and impact of malaria is highest in sub-Saharan 
Africa (SSA), where fertility rates and malaria endemicity 
are high and health systems are weak [3]. In SSA alone, 
malaria in pregnancy is responsible for 10% of maternal 
deaths [3], 20% of stillbirths and 11% of all new-born 
deaths [4].

To reduce the burden and impact of malaria, the World 
Health Organization (WHO) recommends a package 
of interventions for prevention and control of malaria 
especially during pregnancy. These include use of insec-
ticide-treated nets (ITNs), indoor residual spraying (IRS) 
with a mosquito insecticide, appropriate malaria case 
detection and treatment and taking appropriate dose of 
intermittent preventive treatment (IPTp) with sulfadox-
ine-pyrimethamine (SP), also known as  Fansidar®, for 
malaria prevention during pregnancy [5, 6]. IPTp-SP is an 
anti-malarial medicine given to all pregnant women dur-
ing routine antenatal care (ANC) visits to protect them 
from the risk of getting malaria and related adverse out-
comes and treatment of placental malaria.

Since 2012, the WHO recommends that IPTp-SP is 
given to all pregnant women in malaria-endemic coun-
tries who attend ANC, intermittently one month apart 
starting at the earliest opportunity in the second tri-
mester with at least three (optimal) doses administered 
until the end of the pregnancy period [7–9]. This recom-
mendation was made following evidence showing that 
receiving a minimum of three doses of IPTp-SP during 
pregnancy was associated with superior benefits, such as 
fewer low birth weight infants and higher mean weight 
at birth compared to two doses [10, 11] previously rec-
ommended by the WHO and one or no IPT-SP doses 
[10, 12, 13]. Even amidst recent concerns on increasing 
resistance, IPTp-SP has been shown to be associated with 
reduced maternal anaemia and perinatal mortality rates 
in SSA, including areas with more than 90% resistance [1, 
7, 14]. This WHO recommendation has been endorsed 
and adopted by at least 37 countries with a high malaria 
burden, including Uganda [15].

Despite the visibly considerable investments in malaria 
prevention and overwhelming evidence of efficacy and 
impact of IPTp-SP, implementation remains a challenge 
and uptake of IPTp-SP remains generally low in SSA 
[16], especially in countries with high malaria endemic-
ity [17]. A synthesis of data from national surveys done 
in 2012 indicate that, even prior to adoption of the cur-
rent IPTp-SP policy, coverage of IPTp-SP was a still chal-
lenge in SSA. Results from this synthesis show that 39 of 

the 45 countries studied had a malaria policy, and that in 
these 39 countries only 25% of pregnant women received 
optimal doses of IPTp-SP, with coverage reported lowest 
in areas of high-intensity malaria transmission. In spite 
of reported high (77%) ANC attendance, IPTp-SP cover-
age rates were below 10% in 36% of the countries, below 
25% in 61% of the countries and below 50% in 77% of the 
countries. Only three countries, that is Zambia, the Gam-
bia and Malawi reported IPTp-SP coverage above 80% 
[18]. In 2017, only 22% of pregnant women received opti-
mal doses of IPTp-SP in 33 SSA countries that reported 
data on this indicator [5]. During the same time, only 
54% received at least one dose and 42% two doses [5]. 
In Uganda, coverage of optimal doses of IPTp-SP was 
17.6% in 2006 [19] and increased to only 26.7% in 2011 
[20]. In 2014/2015, it slightly increased to 28% [21] but 
then reduced to 17% in 2016 [22]. This is comparable to 
majority of the SSA countries whose coverage of optimal 
doses of IPTp-SP remains dismal according to a synthesis 
of results from the most recent country malaria indica-
tor, demographic health and multiple indicator cluster 
surveys [23]. The results from this synthesis also showed 
that only Ghana, Zambia, Malawi, Sierra Leonne and 
Guinea had coverage of optimal doses of IPTp-SP of at 
least 30% [23].

In 2016, East-Central Uganda, also referred to as 
Busoga was among the three of the 15 sub-regions with 
the lowest IPTp-SP coverage in Uganda. East-Central 
Uganda is an area of high malaria endemicity [24], 
very low contraceptive use and high fertility and teen-
age pregnancy rates [22] and very high rate of poverty 
[25]. In addition to socio-economic, demographic and 
health seeking factors, low uptake of IPTp-SP is likely as 
a result of complacence of health workers to prescribe 
and encourage uptake of IPTp-SP, high costs of access-
ing malaria prevention services, lack of awareness and 
late presentation for ANC, weak leadership and frequent 
stock-outs of medicines [26, 27]. Generally, there is little 
information to explain the low uptake of IPTp-SP, espe-
cially for East-Central Uganda.

To improve IPTp-SP coverage in East-Central Uganda 
and similar areas, there is need to understand the socio-
economic, demographic and health-seeking behaviour 
disparities among pregnant women. This study deter-
mined factors associated with uptake of optimal doses of 
IPTp-SP in East-Central Uganda. In addition, this study 
also sought to understand factors associated with uptake 
of a partial (1–2) dose of IPTp-SP.

Methods
Study design and data source
This was a quantitative observational study that involved 
secondary analysis of data collected during the 2016 
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Uganda Demographic Health Survey (UDHS). The 2016 
UDHS was a nationally representative cross-sectional 
sample survey in which 19,588 households participated 
in the survey. These households were distributed in 696 
enumeration areas selected based on the 2014 Uganda 
national household census. During this survey, a total 
of 18,506 eligible women aged 15–49  years were inter-
viewed, and the response rate was 97%. The survey was 
conducted by the Uganda Bureau of Statistics (UBOS) 
with technical assistance from ICF International. The 
methodology for the 2016 UDHS has been previously 
described [22].

Setting
This study focused on East-Central Uganda (called 
Busoga in the 2016 UDHS), one of the 15 sub-regions 
considered for the 2016 UDHS. East-Central Uganda 
included 10 of the 112 districts in Uganda at the time of 
the survey. The districts in East -Central Uganda were: 
Bugiri, Namutumba, Buyende, Iganga, Jinja, Kaliro, Kam-
uli, Luuka, Mayuge and Namayingo. East-Central Uganda 
is an area of high year-round malaria transmission that 

usually peaks during the rainy seasons (March to May 
and September to December). The 2018 projected popu-
lation of East-Central is 3.8 million people, of whom 51% 
are women and 22.7% are women age 15–49 years [28]. 
ANC attendance and IPTp-SP prescriptions are freely 
available at the one regional referral hospitals, 12 general 
hospitals, 18 Health Centre IVs and 112 Health Centre 
IIIs within the region [29].

Study sample
Figure  1 shows the selection criteria for the sample 
selected for this study. The study sample considered in 
this analysis comprised of women of reproductive age 
(15–49  years) from East-Central Uganda who had had 
a live birth in 2 years preceding the 2016 UDHS and 
attended ANC at least once. Women who attended ANC 
were considered since all women attending ANC are 
supposed to receive IPTp-SP as par the Uganda Clini-
cal guidelines. The final sample comprised 579 women. 
Detailed description of participant recruitment, eligibil-
ity, and study procedures are described elsewhere [22]. 
Although the survey considered women who had had a 

Fig. 1 Sample selection criteria



Page 4 of 14Martin et al. Malar J          (2020) 19:153 

birth in 5  years preceding the survey, only women who 
had had a live birth in 2 years preceding the survey were 
included to minimize potential recall bias. For these 
women, the study also considered only ones who had 
attended ANC at a health facility to increase certainty of 
information on IPTp-SP uptake.

Variables
Outcome measure
The main outcome of this study was uptake of IPTp-SP. 
The outcome variable was categorized into three groups: 
(1) “None” if the woman took no dose of IPTp-SP during 
pregnancy; (2) “partial” if the woman took 1–2 doses; 
and (3) “optimal” if the woman took at least three doses.

Explanatory variables
After the review of the existing relevant literature, 22 
potential socio-economic, demographic, and healthcare 
utilization covariates associated with IPTp-SP uptake 

during pregnancy [30–37] were retrieved from the 2016 
UDHS dataset for analysis. All the variables were cat-
egorical. The 22 covariates and their categories are pre-
sented in Table 1.

Statistical analysis
All the 23 covariates analysed for this study were avail-
able in the “woman dataset (IR)” of the 2016 UDHS. All 
analyses were weighted in order to account for the com-
plex survey design, using the svy command in STATA. 
As thus, only weighted survey results are presented in 
this paper. This was a 3-level analysis of the 2016 UDHS 
data. At the first level, descriptive statistics were used 
to summarize participants’ demographic, socio-eco-
nomic, and malaria prevention and healthcare services 
utilization characteristics and results were presented as 
frequencies and percentages. At the second level, uni-
variate multinomial logistic regression was conducted 
between the outcome variable and each covariate 

Table 1 List of explanatory variables

No Variable name Categories and definition

Demographic

1 District Bugiri, Iganga, Jinja, Kamuli, Mayuge, Kaliro, Namutumba, Buyende, Luuka and 
Namayingo

2 Residence Urban or rural

3 Marital status Never married, currently in union, formerly in union

4 Religion Catholic, Anglican, Muslim, Others. Others: combined 7th day Adventists, pentecos-
tals, born-agains and a few whose religious denominations could not be classified

5 Sex of the household head Male or female

6 Mother’s age 15-19, 20–24, 25–29, 30–34, 35 and above years

7 Mothers education No education, primary education, secondary or higher education

8 Parity 1 or 2 pregnancies, 3 or 4 pregnancies, 5 or more pregnancies. Parity was defined as 
the total number of children ever born

9 Partner’s age Under 25, 25–35, 35 and above years. A partner was the father of the child or hus-
band to the woman.

10 Partner’s education level No education, primary education, secondary or higher education

Socio economic

11 Wealth index Poorest, poor, middle, richer, richest

12 Ownership of television (TV) set or radio Yes or no

13 Employment status Unemployed, employed in agriculture, employed in a non-agriculture setting

Malaria prevention and healthcare utilization

14 Possession of a bed net Yes or no

15 Bed net utilization Yes or no

16 Fever during pregnancy Yes or no

17 Dwelling sprayed with a mosquito insec-
ticide in the last 6 months

Yes or no

18 Decision maker on seeking health Woman alone, woman and partner, woman not involved

19 ANC provider Hospital, lower level health center

20 Timing of 1st ANC visit Early (first trimester) or late (second and third trimesters)

21 Number of ANC visits Less than 4 visits or at least 4 visits

22 Perceived distance to the health facility Problem or not a problem
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independently, and covariates that showed statistically 
significant association at p < 0.05 were included in the 
multivariate multinomial logistic regression model.

At the third level, multivariate analysis using mul-
tinomial logistic regression model was conducted to 
identify factors associated with IPTp-SP uptake. The 
multivariate multinomial regression model used gen-
eralized estimating equations. Hosmer–Lemeshow test 
for overall fit of a multinomial logistic regression model 
was used to test the goodness of fit of the multinomial 
logistic regression [38]. All statistical analyses were 
performed using STATA, version 14 (Stata Corpora-
tion, College Station, Texas).

For covariates with missing data multiple imputa-
tion analysis was done to address missing values. Mul-
tivariate imputation with chained equations (MICE) 
using Ordinal logistic regression was conducted to 
impute missing values with five iterations, and esti-
mates derived from each iteration were combined using 
Rubin’s methods [39]. Only estimates of adjusted ratio 
of relative risk (RRR), their 95% confidence intervals 
(CI) and p-values derived through multiple imputation 
analysis are presented.

Ethics approval and consent to participate
Permission to use the UDHS datasets was sought from 
the DHS Program website https ://www.dhspr ogram 
.com/data/avail able-datas ets.cfm. The ICF IRB reviewed 
and approved the 2016 Uganda Demographic and Health 
Survey. The ORC MACRO, ICF Macro, and ICF IRBs 
complied with the United States Department of Health 
and Human Services regulations for the protection of 
human research subjects (45 CFR 46). All participants 
provided informed verbal consent to participate in the 
study and for minors, their parents or guardians con-
sented on their behalf. Further details regarding the con-
duct of the study may be found in the 2016 UDHS report 
[22].

Results
Background characteristics
The background characteristics of the respondents are 
presented in Table  2. Overall, the mean age was 27.6 
(standard deviation of the women: ± 6.8 years, range: 16 
to 47 years). Majority of the women lived in rural areas 
(94%), were of Muslim faith (34.5%), had primary edu-
cation (63.5%), were currently in union (88%) and were 
employed in agriculture (42.1%). Additionally, a majority 
of the women came from households within the poorer 
(26.4%) wealth index and had parity of at least five chil-
dren ever born (43.8%) at the time of the survey.

Table 2 Background characteristics of the respondents

Characteristic Number 
of respondents 
(n = 579)

Percent (%)

Age of the mother

 16–24 years 205 35.4

 25–29 years 142 24.5

 30–47 years 232 40.1

Residence

 Urban 47 8.1

 Rural 532 91.8

Level of education

 No education 47 8.2

 Primary 347 59.9

 Secondary or higher 185 31.9

Occupation

Not employed 161 27.9

 Employed–agriculture 249 43.0

 Employed–non-agricultural 169 29.1

Religion

 Anglican 205 35.5

 Catholic 94 16.2

 Muslim 191 33.0

 Others 89 15.4

Marital status

 Never been in union 24 4.1

 Currently in union 516 89.0

 Formerly in union 40 6.9

Wealth index

 Poorest 83 14.4

 Poorer 148 25.5

 Middle 140 24.1

 Richer 138 23.9

 Richest 70 12.1

Parity

 1 or 2 192 33.2

 3 or 4 135 23.3

 5 + s 252 43.5

District

 Iganga 74 12.7

 Bugiri 27 4.7

 Jinja 76 13.2

 Kamuli 82 14.2

 Mayuge 82 14.1

 Kaliro 27 4.7

 Namutumba 60 10.4

 Buyende 97 16.7

 Luuka 22 3.9

 Namayingo 31 5.3

https://www.dhsprogram.com/data/available-datasets.cfm
https://www.dhsprogram.com/data/available-datasets.cfm
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IPTp‑SP coverage
Table 3 presents the overall and district specific percent-
age distribution of uptake of IPTp-SP during pregnancy 
in East Central Uganda. Overall, 22.3% of women in East-
Central Uganda received optimal doses of IPTp-SP, 48.2% 
received partial dose and 29.5% no dose at all during 
pregnancy. Uptake of optimal doses of IPTp-SP during 
pregnancy was lowest in Kaliro district (8.6%) and high-
est in Kamuli district (35.4%). More than half (54.7%) of 
women in Kaliro district that received no dose of IPTp-
SP at all, with this district performing the worst on this 
statistic in the entire East-Central region; Kamuli district 
(12.0%) had the lowest proportion of women that did not 
take any dose of IPTp-SP during pregnancy.

Bivariate analysis
Table  3 shows frequency and percentage distribution of 
uptake of IPTp-SP during pregnancy by the respondents’ 
characteristics. Age, wealth index, ANC provider, par-
ity, occupation, religion, gender of the household head, 
woman’s health seeking decision-maker, number of ANC 
visits, level of health facility where ANC was received 
and partners age were significantly associated with IPTp-
SP uptake.

Receipt of optimal doses of IPTp-SP was significantly 
more likely to be highest among older women (at least 
30  years) compared to women age 25–29  years (25.2% 
versus 15.5%) and among women from households in the 
middle (23.7% versus 12.8%), richer (23.7% versus 12.8%) 
and richest (27.9% versus 12.8%) wealth indices com-
pared to the poorest wealth index.

Women with parity of 3 or 4 were significantly more 
likely to receive partial dose of IPTp-SP compared to 
women with a parity of 1 or 2 (61.8% versus 36.5%) as well 
as women employed in agriculture compared to unem-
ployed women (52.5% versus 35.9%). Partial uptake of 
IPTp-SP was also significantly higher among women with 
older (at least 35 years) partners relative to women with 
younger (under 25  years) partners (54.4% versus 38.8%) 
and among women from male headed households rela-
tive to women from female headed households (50.9% 
versus 38.5%). Additionally, partial uptake of IPTp-SP was 
significantly higher among women from households in 
poorer (45.6% versus 40.4%), middle (50.3% versus 40.4%) 
and richer (55.5% versus 40.4%) wealth indices compared 
to the poorest wealth index. Furthermore, partial uptake 
of IPTp-SP was significantly higher among women who 
were involved in decision making about seeking their 
healthcare compared to women who were not (47.6% 
versus 37.1%). Lastly, there was no significant differences 
observed in partial or optimal uptake of IPTp-SP between 
Anglican and Muslim compared to Catholic women. 
However, partial uptake of IPTp-SP was statistically 

significantly lower among Catholic women relative to 
women from other religions denominations (54.9% versus 
46.3%). Other religious denominations included 7th day 
Adventists (10%), a combination of Pentecostals, Born-
agains and Evangelicals (85.9%) and the undefined others 
(3.9%).

Antenatal care
Uptake of partial dose of IPTp-SP was higher among 
pregnant women who attended ANC at least four times 
(52.4% versus 39.0%, p = 0.006). Figure  2 shows that 
majority (30.4%) of the women made their first ANC visit 
in the 4th month. Figure  3 shows that, among women 
who made their first ANC visit in the first trimester, 
88.3% went ahead and completed at least four ANC vis-
its, but only 18.9% received optimal doses of IPTp-SP.

The ANC provider was significantly associated with 
uptake of partial (p = 0.010) and optimal (p = 0.013) 
doses of IPTp-SP. Uptake of partial (56.1% versus 45.6%) 
and optimal (28.0% versus 20.6%) dose of IPTp-SP was 
higher among pregnant women who received ANC from 
a hospital than a lower level health facility.

Multivariate analysis
The results from the multivariate multinomial logistic 
regression analysis of factors associated with optimal and 
partial uptake of IPTp-SP are presented in Table  4. The 
factors significantly associated with both optimal and 
partial uptake of IPTp-SP in East-Central Uganda were 
place of ANC and religious faith. Women who received 
ANC from lower level health facilities had a 69% less like-
lihood of receiving optimal doses of IPTp-SP (RRR = 0.31, 
95%CI 0.10–0.94, p value = 0.039) and 66% less likelihood 
of receiving partial doses of IPTp-SP (RRR = 0.33, 95%CI 
0.15–0.77, p-value = 0.011) than women who received 
ANC from hospitals. Belonging to other religious 
denominations was significantly associated with a 3.68 
and 3.42 times increased likelihood of receiving optimal 
(RRR = 3.68, 95%CI 1.28–10.6, p-value = 0.016) and par-
tial (RRR = 3.42, 95%CI 1.45–8.04, p-value = 0.006) doses 
of IPTp-SP respectively during pregnancy. The other reli-
gious denominations mainly included Evangelicals, Born-
agains, Pentecostals and 7th-day Adventists.

Two covariates were significantly associated with 
uptake of optimal but not partial doses of IPTp-SP during 
pregnancy include: wealth index and place of child deliv-
ery. Women from households in the middle wealth index 
were 3.10 more likely to receive optimal doses of IPTp-SP 
that women from households in the poorest wealth index 
(RRR = 3.10, 95%CI 1.09, 8.76, p-value = 0.034). Women 
that delivered from outside of a health facility had a 61% 
less likelihood of receiving an optimal dose of IPTp-
SP compared to women that eventually delivered from 
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Table 3 Percentage distribution of uptake of IPTp-SP by respondents’ characteristics

Variable Number 
of respondents 
(n = 579)

IPTp‑SP doses Crude RRR (cRRR)

None % 1–2 doses % 3 and more  % 1–2 IPTp‑SP doses cRRR 
[95%CI], p‑value

3 and more IPTp‑SP doses 
cRRR [95%CI], p‑value

n = 579 % = 29.5 % = 48.2 % = 22.3

District

 Iganga 74 22.3 55.3 22.4 Ref Ref

 Bugiri 27 39.7 37.8 22.5 0.72 [0.24─2.13], 0.549 0.89 [0.39─2.01], 0.766

 Jinja 76 27.1 48.7 24.2 0.38 [0.10─1.35], 0.133 0.57 [0.23─1.38], 0.204

 Kamuli 82 12.0 52.6 35.4 1.77 [0.44─7.15], 0.416 2.94 [0.92─9.37], 0.068

 Mayuge 82 35.5 41.7 22.8 0.47 [0.16─1.35], 0.159 0.64 [0.37─1.11], 0.111

 Kaliro 27 54.5 36.9 8.6 0.27 [0.10─0.75], 0.013 0.16 [0.06─0.39], 0.000

 Namutumba 60 27.4 57.1 15.5 0.84 [0.27─2.61], 0.757 0.56 [0.37─0.84], 0.006

 Buyende 97 40.9 40.1 19.0 0.40 [0.15─1.06], 0.067 0.46 [0.20─1.05], 0.066

 Luuka 22 22.2 53.5 24.3 0.97 [0.33─2.83], 0.954 1.08 [0.40─2.96], 0.872

 Namayingo 31 26.8 58.8 14.3 0.88 [0.30─2.60], 0.818 0.53 [0.23─1.20], 0.126

Age of the  womana

 16–24 years 205 38.2 38.2 23.6 0.61 [0.30–1.21], 0.153 1.26 [0.54–2.96], 0.582

 25–29 years 142 31.8 52.7 15.5 Ref Ref

 30–47 years 232 20.5 54.3 25.2 1.60 [0.80–3.21], 0.182 2.52 [0.99–6.41], 0.053

Paritya

 1 or 2 192 39.2 36.5 24.3 Ref Ref

 3 or 4 135 18.2 61.8 20.0 3.64 [1.77─7.47], 0.001 1.77 [0.86─3.65], 0.118

 5+ 252 28.2 49.8 21.9 1.90 [0.95─3.77], 0.068 1.26 [0.73─2.15], 0.400

Residence

 Urban 47 29.7 48.7 21.7 Ref Ref

 Rural 532 29.5 48.1 22.3 0.99 [0.38─2.56], 0.990 1.03 [0.62─1.73], 0.896

Woman’s education level

 No education 47 41.1 41.0 18.0 Ref Ref

 Primary 347 31.3 47.0 21.7 1.50 [0.57─3.94], 0.400 1.59 [0.63─3.99], 0.319

Secondary or higher 185 23.3 52.3 24.4 2.25 [0.78─6.50], 0.132 2.39 [0.81─7.05], 0.111

Woman’s  occupationa

 Not Employed 161 34.9 35.9 29.3 Ref Ref

 Employed –agriculture 249 27.6 52.5 19.9 1.84 [1.03─3.32], 0.041 0.86 [0.44─1.65], 0.639

 Employed –non-agricultural 169 27.3 53.6 19.1 1.91 [0.96─3.82], 0.066 0.83 [0.38─1.83], 0.645

Woman’s  religiona

 Catholic 94 37.3 46.3 16.5 Ref Ref

 Anglican 205 34.0 43.8 22.1 0.96 [0.47─1.96], 0.919 0.68 [0.21─2.20], 0.512

 Muslim 191 26.8 50.7 22.4 1.47 [0.90─2.39], 0.118 1.28 [0.60─2.74], 0.510

 Others 89 16.8 54.9 28.3 2.53 [1.09─5.87], 0.031 2.59 [0.95─7.01], 0.062

Marital status

 Never been in union 24 25.7 51.6 22.6 Ref Ref

 Currently in union 516 30.0 46.9 23.0 0.69 [0.31─1.52], 0.349 1.24 [0.43─3.55], 0.689

 Formerly in union 40 25.7 62.3 12.0 2.27 [1.13─4.55], 0.202 0.62 [0.23 ─ 1.64], 0.331

Sex of the household  heada

 Male 451 27.9 50.9 21.2 Ref Ref

 Female 128 35.6 38.5 25.9 0.59 [0.36 ─ 0.97], 0.038 0.96 [0.52 ─ 1.78], 0.885

Wealth  indexa

 Poorest 83 46.7 40.4 12.8 Ref Ref

 Poorer 148 32.0 45.6 22.4 1.65 [1.01 ─ 2.67], 0.044 2.54 [0.98 ─ 6.56], 0.053

 Middle 140 26.0 50.3 23.7 2.23 [1.29 ─ 3.88], 0.005 3.32 [1.44 ─ 7.66], 0.006

 Richer 138 20.6 55.5 23.9 3.11 [1.69 ─ 5.74], 0.000 4.22 [1.63 ─ 10.88], 0.003

 Richest 70 28.7 44.2 27.1 1.78 [0.76 ─ 4.16], 0.179 3.45 [1.58 ─ 7.54], 0.002

Ownership of television or radio

 No 307 25.9 50.7 23.3 Ref Ref



Page 8 of 14Martin et al. Malar J          (2020) 19:153 

within a health facility (RRR = 0.39, 95%CI 0.17–0.87, 
p-value = 0.022).

Four covariates were also found to be signifi-
cantly associated with uptake of partial but not opti-
mal doses of IPTp-SP during pregnancy. These were: 
being a Muslim, parity, health seeking decision 

making and number of ANC visits. Muslim women 
were 1.73 times more likely to receive partial dose 
of IPTp-SP than Catholic women (RRR = 1.73, 95% 
CI 1.03–2.90, p-value = 0.038). Women of par-
ity of 3 or 4 pregnancies were 3.09 times more likely 
to receive a partial dose of IPTp-SP than women of 

a Statistically significant (90% level of confidence) at univariate multinomial logistic regression analysis and included in multivariable multinomial logistic regression 
analysis
b Early ANC is the first ANC visit made within the first trimester, that is within 3 months of pregnancy
c Late ANC is the first ANC visit made within the second and third trimester, that is from 4th to 9th month of pregnancy
d Lower level health facilities that provide ANC services include Health Center IVs Health Center IIIs and private clinics

Table 3 (continued)

Variable Number 
of respondents 
(n = 579)

IPTp‑SP doses Crude RRR (cRRR)

None % 1–2 doses % 3 and more  % 1–2 IPTp‑SP doses cRRR 
[95%CI], p‑value

3 and more IPTp‑SP doses 
cRRR [95%CI], p‑value

n = 579 % = 29.5 % = 48.2 % = 22.3

 Yes 253 33.9 45.4 20.7 0.69 [0.41 ─ 1.14], 0.146 0.68 [0.40 ─ 1.15], 0.150

Health seeking decision  makera

 Woman alone 153 25.9 47.6 26.5 Ref Ref

 Woman and partner 177 25.1 56.7 18.2 1.22 [0.59 ─ 2.55], 0.575 0.71 [0.29 ─ 1.72], 0.441

 Woman not involved 185 38.1 37.1 24.8 0.53 [0.31 ─ 0.91], 0.022 0.63 [0.30 ─ 1.33], 0.223

Partners  agea

  < 25 years 88 38.2 38.8 23.1 Ref Ref

 25–35 years 197 37.4 43.1 19.5 1.13 [0.62 ─ 2.06], 0.674 0.86 [0.36 ─ 2.09], 0.737

 35 + years 294 21.7 54.4 23.9 2.47 [1.11 ─ 5.52], 0.028 1.83 [0.75 ─ 4.48], 0.184

Partner’s education

 No education 33 38.5 44.6 16.9 Ref Ref

 Primary 289 30.1 48.3 21.6 1.38 [0.59 ─ 3.25], 0.448 1.64 [0.53 ─ 5.03], 0.384

 Secondary or higher 184 28.5 45.9 25.6 1.38 [0.45 ─ 4.28], 0.560 2.05 [0.59 ─ 7.14], 0.255

Possession of bed net

 No 113 30.7 53.5 15.9 Ref Ref

 Yes 466 29.3 46.9 23.8 0.92 [0.49 ─ 1.72], 0.790 1.57 [0.84 ─ 2.294], 0.153

Utilization of bed net

 No 194 30.4 53.5 16.0 Ref Ref

 Yes 384 29.1 45.5 25.4 0.89 [0.52 ─1.52], 0.658 1.65 [0.83 ─3.31], 0.152

Fever during pregnancy

 No 162 27.7 48.2 24.1 Ref Ref

 Yes 382 29.8 48.0 22.1 0.92 [0.47 ─1.83], 0.825 0.85 [0.45 ─1.62], 0.622

House sprayed with pesticide in the last 12 months to control malaria

 Not sprayed 537 29.5 47.5 23.0 Ref Ref

 Sprayed 42 30.0 57.4 12.6 1.19 [0.42 ─3.38], 0.741 0.54 [0.11 ─2.51], 0.424

Timing of first ANC visit

 Early  ANCb 182 23.5 57.6 18.9 Ref Ref

 Late  ANCc 397 32.3 43.9 23.8 0.55 [0.27 ─1.33], 0.106 0.92 [0.45 ─1.88], 0.807

Number of ANC  visitsa

 Less than 4 times 182 39.5 39.0 21.5 Ref Ref

 4 or more times 397 25.0 52.4 22.6 2.12 [1.25 ─3.60], 0.006 1.67 [0.89 ─3.13], 0.109

ANC  providera

 Public/Private hospital 130 15.9 56.1 28.0 Ref Ref

 Lower level health  facilitiesd 449 33.5 45.9 20.6 0.39 [0.19 ─ 0.79], 0.010 0.35 [0.15 ─ 0.79], 0.013

Perceived distance to the health facility

 A problem 270 31.8 48.0 20.3 Ref Ref

 Not a problem 309 27.6 48.4 24.0 1.16 [0.65 ─2.06], 0.612 1.36 [0.66 ─2.83], 0.399
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parity 1 or 2 pregnancies (RRR = 3.09, 95% CI 1.42–
6.75, p-value = 0.005). Women from households in 
which they are not involved in making decisions on 
seeking health had 48% less likelihood of receiving 
a partial dose of IPTp-SP than women from house-
holds in which they were the sole decision mak-
ers (RRR = 0.52, 95% CI 0.28–0.95, p-value = 0.034). 
Women who attended at least four ANC visits were 
2.05 times more likely to receive a partial dose of IPTp-
SP (RRR = 2.05, 95%CI 1.12–3.74, p-value = 0.021) 
than women who attended ANC less than four times.

Discussion
In this study, the coverage of at least three doses of IPTp-
SP in East-Central Uganda was 22.3%, which is far below 
the 93% that Uganda targets to achieve by 2019/20 [40]. 
This coverage however has potential to increase to at 
least 70% if the 48.2% of women that received a partial 
dose sustained uptake of IPTp-SP.

The low uptake of optimal doses of IPTp-SP is indica-
tive of a weak health system and sub-optimal implemen-
tation of the IPTp-SP policy which remains a challenge in 
eradication of malaria in pregnancy, in Uganda and other 

Fig. 2 Percentage of women by month of first ANC visit

Fig. 3 Difference between completing at least 4 ANC visits and receiving optimal doses of IPTp-SP
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Table 4 Multivariate multinomial logistic regression models of  correlates of  IPTp-SP uptake in  East Central Uganda, 
(n = 579)

Ref reference category

***P < 0.001, **P < 0.050, *P < 0.100
a Lower level health facilities that provide ANC services include Health Center IVs Health Center IIIs and private clinics

Variable IPTp‑SP Uptake

Partial versus none Optimal versus none

Relative risk ratio (RRR) [95% 
CI]

P‑value Relative risk ratio (RRR) [95% 
CI]

P‑value

Woman’s age

 25–29 years (Ref )

 16–24 years 0.73 [0.24–2.27] 0.583 1.30 [0.35–4.83] 0.690

 30–47 years 1.94 [0.79–4.78] 0.144 3.94 [1.16–13.34] 0.028**

Parity

 1 or 2 (Ref )

 3 or 4 3.45 [1.62–7.32] 0.002** 1.81 [0.87–3.75] 0.112

 5+ 0.95 [0.36–2.50] 0.910 0.56 [0.20–1.58] 0.271

Woman’s occupation

 Unemployed (Ref )

 Employed in agriculture 1.45 [0.73–2.86] 0.280 0.77 [0.32–1.82] 0.537

 Employed in non-agriculture 1.10 [0.48–2.52] 0.810 0.41 [0.15–1.13] 0.083*

Religion

 Catholic (Ref )

 Anglican 1.05 [0.55–1.98] 0.891 0.69 [0.24–1.96] 0.477

 Muslim 1.68 [1.01–2.78] 0.045** 1.46 [0.71–2.99] 0.297

 Others 3.19 [1.37–7.41] 0.008*** 3.35 [1.25–8.97] 0.017**

Sex of the household head

 Male (Ref )

 Female 0.55 [0.29–1.05] 0.070* 0.85 [0.43–1.67] 0.624

Wealth index

 Poorest (Ref )

 Poorer 1.25 [0.60–2.57] 0.546 2.04 [0.65–6.44] 0.220

 Middle 1.56 [0.78–3.11] 0.203 3.07 [1.05–8.98] 0.041**

 Richer 1.97 [0.79–4.88] 0.141 3.12 [0.95–10.26] 0.061*

 Richest 0.80 [0.27–2.35] 0.677 1.98 [0.46–8.59] 0.357

Health seeking decision maker

 Woman alone (Ref )

 Woman and partner 1.03 [0.34–1.68] 0.934 0.59 [0.21–1.66] 0.313

 Woman not involved 0.52 [0.61–0.96] 0.038** 0.58 [0.25–1.33] 0.193

Partner’s age

 <25 years (Ref )

 25–34 years 0.76 [0.34–1.68] 0.487 0.79 [0.28–2.26] 0.656

 <35 years 1.54 [0.48–2.52] 0.350 1.43 [0.57–3.58] 0.433

ANC provider

 Hospital (Ref )

 Lower level health  facilitya 0.33 [0.15–0.76] 0.010*** 0.29 [0.10–0.91] 0.033**

Number of ANC visits

 <4 ANC visit (Ref )

 At least 4 ANC visits 2.10 [1.14–3.86] 0.019** 1.65 [0.97–2.83] 0.065*
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low-income countries. The low uptake could be attrib-
uted to several barriers including widespread stock-outs 
of SP [41–43], limited knowledge of the IPTp-SP guide-
lines among health workers [44], lack of awareness of the 
benefits of IPTp-SP amongst pregnant women [45] and 
complacency of health care providers in ensuring that 
women who attend ANC complete the optimal IPTp-
SP dosage [44]. To improve IPTp-SP coverage, there is a 
pertinent need for capacity building of health workers to 
address the supply side gaps. Additionally, the demand 
side gaps can be addressed through social behaviour 
change interventions including health education sessions 
at health facilities, media campaigns and community 
engagement during outreach activities at the community 
level in order to shape women’s and community attitudes 
towards IPTp [26, 27].

The findings showed that the factors associated with 
optimal uptake IPTp-SP in East-Central Uganda were 
religion, age, wealth status, level of health facility where 
ANC was received and place of delivery. It was revealed 
that women from other religious groups were more likely 
to receive optimal doses of IPTp-SP than Catholics. This 
is similar to findings in Malawi which showed that Cath-
olic/Anglican women were less likely to complete at least 
3 doses of IPTp-SP during pregnancy relative to women 
of other religions denominations, that is Baptists, Church 
of Central Africa Presbyterian and Seventh Day Advent-
ists [33]. There is paucity of information that explains the 
low uptake of IPTp-SP among Catholic women especially 
in Uganda, which calls for further research. This finding 
calls for more involvement of Catholic religious leaders 
in promoting uptake of IPTp-SP among women follow-
ers. Some studies have demonstrated improved uptake of 
health services when religious leaders were involved in 
health promotion [46, 47].

The likelihood of completing optimal doses of IPTp-
SP was statistically significantly higher among older 
women 30  years and above than younger women aged 
25–30 years. This result compares to other similar results 
in Malawi [33, 48]. It is therefore imperative that inter-
ventions to increase uptake of optimal doses of IPTp-SP 
among pregnant women focus on 25–30  years popula-
tion group.

Further, women from households in the middle wealth 
index had a significantly increased likelihood of receiv-
ing optimal doses of IPTp-SP than women from poorest 
households. Although only the middle wealth index was 
statistically significant, results showed that generally, 
completion of at least 3 doses of IPTp-SP increased with 
wealth. This finding agrees with findings of a study con-
ducted among pregnant women from eight sub-Saharan 
African countries where IPTp-SP uptake was significantly 
associated with household wealth quintile [16]. It is 

possible that poor women are less educated and may not 
easily access information and even when they do, they 
may not easily appreciate it [49]. Poverty has also been 
found to be associated with poor health-seeking behav-
iours [50].

Level of health facility where ANC was received was 
significantly related to uptake of IPTp-SP with those 
receiving ANC at lower level health facilities reporting 
lower uptake than those who received ANC at hospitals. 
This finding is in consonance with findings elsewhere 
which indicated that quality of basic maternal health ser-
vices was poorer or absent in lower level facilities [26, 
27, 51]. Poor uptake at this level of health facilities could 
possibly be due to non-adherence to protocols, stock-
outs of SP, overwhelming patient load and understaffing 
as reported [26, 27].

Although the effect of attending at least four ANC vis-
its was not significantly associated with uptake of IPTp-
SP, the relative risk ratio was positive indicating a benefit 
of higher ANC visits on increasing women’s uptake of the 
optimal doses. The results however, show that ANC was 
significantly associated with partial uptake of IPTp-SP. 
Findings in this study indicate that although completion 
of at least four ANC visits was higher among women who 
made their first ANC visit in the first trimester (nearly 
90%) compared to second trimester (63%), receiving 
optimal doses of IPTp-SP was surprisingly lower among 
women whose first ANC visit was in the first trimester 
(18.9%) compared to the second trimester (24.8%). This 
highlights the many missed opportunities when IPTp-
SP could have been provided especially among women 
who come early for ANC and calls for further research to 
understand the reasons for this anomaly.

Although not a major focus of this study, factors asso-
ciated with uptake of partial doses of IPTp-SP were also 
established. Parity of 3 or 4 children relative to fewer (1 
or 2) children, being Muslim relative to Catholic, and 
attending at least four ANC visits were associated with 
higher likelihood of receiving partial doses of IPTp-SP. 
On the contrary, non-involvement of a woman in deci-
sion making about seeking their healthcare was associ-
ated with reduced likelihood of receiving partial doses of 
IPTp-SP. Literature has shown that women with higher 
parity tend to utilize maternal health services more fre-
quently compared to women with fewer children [52]. 
Strengthening interventions around factors associated 
with increased uptake of partial doses could in turn 
improve uptake of optimal doses of IPT-SP. Therefore, 
ensuring mothers of low parity appreciate the impor-
tance of completing optimal doses of IPTp-SP, involv-
ing women in decision-making about seeking their own 
healthcare [53] and ensuring that more women complete 
at least four ANC visits may increase uptake of IPTp-SP.
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Study limitations
These results were liable to recall bias and social desir-
ability bias since it was a self-reported survey and use 
of IPTp-SP in pregnancy is considered desirable behav-
iour. However, such bias was minimized to some extent 
by restricting the study to mothers with a birth within 
2 years of the survey. In addition, all study results relate 
to the most recent birth. Additionally, data on fac-
tors that would have been useful in explaining the poor 
uptake of optimal doses of IPTp-SP such as timing of the 
first dose of IPTp-SP, availability of SP and items for facil-
itating Directly Observed Treatment, such as cups and 
clean drinking water at the health facilities, and women’s 
perception and knowledge related to IPTp-SP were not 
collected during the survey. Despite these limitations, 
this report provides useful information for the assess-
ment and implementation of IPTp-SP policy and will also 
inform policy decisions in Uganda and other countries of 
comparable economic status.

Conclusions and recommendations
This study has demonstrated low coverage of the WHO-
recommended optimal doses of IPTp-SP for prevention 
of malaria during pregnancy. There is need to strengthen 
ANC services especially at lower level health centres, 
including early ANC attendance, of at least four ANC 
visits and leveraging increased ANC attendance to 
increase demand for IPTp-SP services. Factors associ-
ated with uptake of IPTp-SP varied across various sec-
tors. Therefore, sector-wide approaches, including female 
education, poverty eradication, involving women in 
decision-making about seeking their own healthcare and 
engaging religious institutions in malaria control efforts 
are needed to scale-up IPTp-SP uptake. This study high-
lights significant low IPTp-SP uptake especially among 
women aged under 30 years and women who come early 
for ANC, but yet complete at least four ANC visits and 
women who attend ANC at lower level health facilities. 
Therefore, there is need for implementation research to 
understand implementation challenges that explain the 
poor prescription practices of IPTp-SP at lower level 
health facilities and among younger women.

Acknowledgements
The authors extend their appreciation to the Uganda Bureau of Statistics 
(UBOS) and ICF International for granting the permission to use the 2016 
UDHS dataset.

Authors’ contributions
MKM conceived the study. MKM and BKW performed statistical analysis. MKM, 
DMB, PN and KA wrote the manuscript. All authors read and approved the 
final manuscript.

Funding
None.

Availability of data and materials
The study used obtained with permission from ICF International. The full 2016 
UDHS dataset is publicly available and may be requested from ICF on (https 
://dhspr ogram .com/data/datas et/Ugand a_Stand ard-DHS_2016.cfm?flag=0). 
The woman questionnaire used to collect the data that were analyzed in this 
manuscript can be accessed publicly at (http://micro data.world bank.org/
index .php/catal og/2979/downl oad/41502 ).

Ethics approval and consent to participate
Permission to use the UDHS datasets was sought from the DHS Program web-
site https ://www.dhspr ogram .com/data/avail able-datas ets.cfm. The ICF IRB 
reviewed and approved the 2016 Uganda Demographic and Health Survey. 
The ORC MACRO, ICF Macro, and ICF IRBs complied with the United States 
Department of Health and Human Services regulations for the protection 
of human research subjects (45 CFR 46). All participants provided informed 
verbal consent to participate in the study and for minors, their parents or 
guardians consented on their behalf. Further details regarding the conduct of 
the study may be found in the 2016 UDHS report.

Consent for publication
All authors consented to the publication of this paper.

Competing interests
All authors declare no conflict of interest.

Author details
1 Department of Population Studies, School of Statistics and Planning, Col-
lege of Business and Management Sciences, Makerere University, Kampala, 
Uganda. 2 Mildmay, Kampala, Uganda. 3 Department of Pediatrics and Child 
Health, School of Medicine, College of Health Sciences, Makerere Univer-
sity, Kampala, Uganda. 4 Uganda Virus Research Institute, Entebbe, Uganda. 
5 University Research Co., LLC, Jinja, Uganda. 6 Reformed Theological College, 
Kampala, Uganda. 7 African Population and Health Research Centre, Nairobi, 
Kenya. 8 Department of Community and Behavioral Sciences, School of Public 
Health, College of Health Sciences, Makerere University, Kampala, Uganda. 

Received: 23 March 2020   Accepted: 7 April 2020

References
 1. Desai M, ter Kuile FO, Nosten F, McGready R, Asamoa K, Brabin B, et al. 

Epidemiology and burden of malaria in pregnancy. Lancet Infect Dis. 
2007;7:93–104.

 2. WHO. World health statistics 2015. Geneva, World Health Organization, 
2015.

 3. Menendez C, Romagosa C, Ismail MR, Carriho C, Saute F, Osman N, et al. 
An autopsy study of maternal mortality in Mozambique: the contribution 
of infectious diseases. PLoS Med. 2008;5:e44.

 4. Lawn EJ, Blechowe H, Waiswa P, Amouzou A, Mathers C, Hogan D, et al. 
Stillbirths: rates, risk factors, and acceleration towards 2030. Lancet. 
2016;387:587–603.

 5. WHO. World Malaria Report 2018. Geneva: World Health Organization, 
2018. https ://www.who.int/malar ia/publi catio ns/world -malar ia-repor 
t-2018/en/. Accessed 6 Aug 2019.

 6. WHO. World malaria day 2017: malaria prevention works, let’s close the 
gap. Geneva: World Health Organization, 2017. https ://relie fweb.int/sites /
relie fweb.int/files /resou rces/WHO-HTM-GMP-2017.6-eng.pdf. Accessed 6 
Aug 2019.

 7. WHO. Intermittent preventive treatment in pregnancy (IPTp) (updated 
21 June 2018). Geneva: World Health Organization, http://www.who.int/
malar ia/areas /preve ntive _thera pies/pregn ancy/en/. Accessed 1 May 
2019.

 8. WHO. Updated WHO policy recommendation: intermittent preventive 
treatment of malaria in pregnancy using sulfadoxine-pyrimethamine 
(IPTp-SP). Geneva: World Health Organization, 2012. https ://www.who.
int/malar ia/publi catio ns/atoz/who_iptp_sp_polic y_recom menda tion/
en/. Accessed 1 May 2019.

 9. WHO. Policy Brief for the Implementation of Intermittent Preventive 
Treatment of Malaria in Pregnancy Using Sulfadoxine-Pyrimethamine 

https://dhsprogram.com/data/dataset/Uganda_Standard-DHS_2016.cfm%3fflag%3d0
https://dhsprogram.com/data/dataset/Uganda_Standard-DHS_2016.cfm%3fflag%3d0
http://microdata.worldbank.org/index.php/catalog/2979/download/41502
http://microdata.worldbank.org/index.php/catalog/2979/download/41502
https://www.dhsprogram.com/data/available-datasets.cfm
https://www.who.int/malaria/publications/world-malaria-report-2018/en/
https://www.who.int/malaria/publications/world-malaria-report-2018/en/
https://reliefweb.int/sites/reliefweb.int/files/resources/WHO-HTM-GMP-2017.6-eng.pdf
https://reliefweb.int/sites/reliefweb.int/files/resources/WHO-HTM-GMP-2017.6-eng.pdf
http://www.who.int/malaria/areas/preventive_therapies/pregnancy/en/
http://www.who.int/malaria/areas/preventive_therapies/pregnancy/en/
https://www.who.int/malaria/publications/atoz/who_iptp_sp_policy_recommendation/en/
https://www.who.int/malaria/publications/atoz/who_iptp_sp_policy_recommendation/en/
https://www.who.int/malaria/publications/atoz/who_iptp_sp_policy_recommendation/en/


Page 13 of 14Martin et al. Malar J          (2020) 19:153  

(IPTp-SP), April 2013 (rev. January 2014). Geneva: World Health Organiza-
tion. https ://www.who.int/malar ia/publi catio ns/atoz/polic y_brief _iptp_
sp_polic y_recom menda tion/en/. Accessed 1 May 2019.

 10. Diakite OS, Kayentao K, Traore BT, Djimbe A, Traore B, Diallo M, et al. Supe-
riority of 3 over 2 doses of intermittent preventive treatment with sulf-
adoxine-pyrimethamine for the prevention of malaria during pregnancy 
in mali: a randomized controlled trial. Clin Infect Dis. 2011;53:215–23.

 11. Isah D, Isah A, Thairu Y, Agida ET. Effectiveness of 3 doses of intermittent 
preventive therapy with sulphadoxine-pyrimethamine in pregnancy. Ann 
Med Health Sci Res. 2017;7:52–7.

 12. WHO. Evidence Review Group: intermittent preventive treatment of 
malaria in pregnancy with sulfadoxine-pyrimethamine. Geneva: World 
Health Organization, 2012. https ://www.who.int/malar ia/mpac/mpac_
sep13 _erg_ipt_malar ia_pregn ancy_repor t.pdf. Accessed 1 May 2019.

 13. Gutman J, Mwandama D, Wiegand RE, Ali D, Mathanga DP, Skarbinski 
J. Effectiveness of intermittent preventive treatment with sulfadoxine-
pyrimethamine during pregnancy on maternal and birth outcomes in 
Machinga district Malawi. J Infect Dis. 2013;208:907–16.

 14. Eisele TP, Larsen D, Steketee R. Protective efficacy of interventions for pre-
venting malaria mortality in children in Plasmodium falciparum endemic 
areas. Int J Epidemiol. 2010;39(Suppl 1):i88–101.

 15. Kayentao K, Garner P, van Eijk AM, Naidoo I, Roper C, Mulokozi A, et al. 
Intermittent preventive therapy for malaria during pregnancy using 
2 vs 3 or more doses of sulfadoxine-pyrimethamine and risk of low 
birth weight in Africa: systematic review and meta-analysis. JAMA. 
2013;309:594–604.

 16. Yaya S, Uthman OA, Amouzou A, Bishwajit G. Use of intermittent preven-
tive treatment among pregnant women in sub-Saharan Africa: evidence 
from malaria indicator surveys. Trop Med Inf Dis. 2018;3:18.

 17. van Eijk AM, Hill J, Larsen DA, Webster J, Steketee RW, Eisele TP, et al. 
Coverage of intermittent preventive treatment and insecticide-treated 
nets for the control of malaria during pregnancy in sub-Saharan Africa: a 
synthesis and meta-analysis of national survey data, 2009-2011. Lancet 
Infect Dis. 2013;13:1029–42.

 18. van Eijk AM, Hill J, Alegana VA, Kirui V, Gething PW, ter Kuile FO, et al. 
Coverage of malaria protection in pregnant women in sub-Saharan 
Africa: a synthesis and analysis of national survey data. Lancet Infect Dis. 
2011;11:190–207.

 19. Uganda Bureau of Statistics (UBOS) and ICF International. Uganda Demo-
graphic and Health Survey 2006, Calverton: UBOS and ICF International 
Inc; 2006.

 20. Uganda Bureau of Statistics (UBOS) and ICF International. Uganda Demo-
graphic and Health Survey 2011. Calverton: UBOS and ICF International 
Inc; 2011.

 21. Uganda Bureau of Statistics (UBOS) and ICF International. Uganda Malaria 
Indicator Survey 2014–2015. Calverton: UBOS and ICF International Inc; 
2015.

 22. Uganda Bureau of Statistics (UBOS) and ICF International. Uganda Demo-
graphic and Health Survey 2016. Calverton: UBOS and ICF International 
Inc; 2016.

 23. Roman E, Andrejko K, Wolf K, Henry M, Youll S, Florey L, et al. Determi-
nants of uptake of intermittent preventive treatment during pregnancy: a 
review. Malar J. 2019;18:372.

 24. Yeka A, Gasasira A, Mpimbaza A, Achan J, Nankabirwa J, Nsobya S, et al. 
Malaria in Uganda: challenges to control on the long road to elimination: 
I. Epidemiology and current control efforts. Acta Trop. 2012;121:184–95.

 25. Uganda Bureau of Statistics (UBOS) and ICF International. Uganda 
National Household Survey 2016–2017. Calverton, Kampala, 2018.

 26. Rassi C, Graham K, King R, Ssekitooleko J, Mufubenga P, Gudoi SS. Assess-
ing demand-side barriers to uptake of intermittent preventive treatment 
for malaria in pregnancy: a qualitative study in two regions of Uganda. 
Malar J. 2016;15:530.

 27. Rassi C, Graham K, Mufubenga P, King R, Meier J, Gudoi SS. Assessing 
supply-side barriers to uptake of intermittent preventive treatment for 
malaria in pregnancy: a qualitative study and document and record 
review in two regions of Uganda. Malar J. 2016;15:341.

 28. Uganda Bureau of Statistics. District Projected population by single age 
and sex (2015–2025). Kampala. https ://www.ubos.org/publi catio ns/stati 
stica l/20/. Accessed 10th April 2019.

 29. Uganda Ministry of Health. National Health Facility Master List 2018. Kam-
pala. http://libra ry.healt h.go.ug/publi catio ns/healt h-infra struc ture-physi 
cal-infra struc ture/healt h-facil ity-inven tory. Accessed 10th April 2019.

 30. Ibrahim H, Maya ET, Issah K, Apanga PA, Bachan EG, Noora CL. Factors 
influencing uptake of intermittent preventive treatment of malaria in 
pregnancy using sulphadoxine pyrimethamine in Sunyani Municipality, 
Ghana. Pan Afr Med J. 2017;28:122.

 31. Exavery A, Mbaruku G, Mbuyita S, Makemba A, Kinyonge IP, Kweka H. Fac-
tors affecting uptake of optimal doses of sulphadoxine-pyrimethamine 
for intermittent preventive treatment of malaria in pregnancy in six 
districts of Tanzania. Malar J. 2014;13:22.

 32. Olugbade OT, Ilesanmi OS, Gubio AB, Ajayi I, Nguku PM, Ajumobi O. 
Socio-demographic and regional disparities in utilization of intermittent 
preventive treatment for malaria in pregnancy–Nigeria demographic 
health survey 2013. Pan Afr Med J. 2019;32(Suppl 1):13.

 33. Azizi SC, Chongwe G, Chipukuma H, Jacobs C, Zgambo J, Michelo C. 
Uptake of intermittent preventive treatment for malaria during preg-
nancy with sulphadoxine-pyrimethamine (IPTp-SP) among postpartum 
women in Zomba District, Malawi: a cross-sectional study. BMC Preg-
nancy Childbirth. 2018;18:108.

 34. Dionne-Odom J, Westfall AO, Apinjoh TO, Anchang-Kimbi J, Achidi EA, 
Tita AT. Predictors of the use of interventions to prevent malaria in preg-
nancy in Cameroon. Malar J. 2017;16:132.

 35. Diiro GM, Affognon HD, Muriithi BW, Wanja SK, Mbogo C, Mutero C. The 
role of gender on malaria preventive behaviour among rural households 
in Kenya. Malar J. 2016;15:14.

 36. Buh A, Kota K, Bishwajit G, Yaya S. Prevalence and associated factors of 
taking intermittent preventive treatment in pregnancy in Sierra Leone. 
Trop Med Infect Dis. 2019;4:e32.

 37. van Eijk AM, Blokland IE, Slutsker L, Odhiambo F, Ayisi JG, Bles HM, et al. 
Use of intermittent preventive treatment for malaria in pregnancy in a 
rural area of western Kenya with high coverage of insecticide-treated bed 
nets. Trop Med Int Health. 2005;10:1134–40.

 38. Thomas DR, Rao J. Small-sample comparisons of level and power for 
simple goodness-of-fit statistics under cluster sampling. J Am Stat Assoc. 
1987;82:630–6.

 39. Rubin DB. Multiple imputation for nonresponse in surveys. New york: 
Wiley; 2004.

 40. Uganda Ministry of Health. Health Sector Development plan 2015–2020. 
Kampala. http://healt h.go.ug/sites /defau lt/files /Healt h%20Sec tor%20Dev 
elopm ent%20Pla n%20201 5-16_2019-20.pdf. Accessed 10th April 2019.

 41. Amoran OE, Ariba AA, Iyaniwura CA. Determinants of intermittent pre-
ventive treatment of malaria during pregnancy (IPTp) utilization in a rural 
town in Western Nigeria. Reprod Health. 2012;9:12.

 42. Ndyomugyenyi R, Katamanywa J. Intermittent preventive treatment 
of malaria in pregnancy (IPTp): do frequent antenatal care visits ensure 
access and compliance to IPTp in Ugandan rural communities? Trans R 
Soc Trop Med Hyg. 2010;104:536–40.

 43. Ayubu MB, Kidima WB. Monitoring compliance and acceptability of 
intermittent preventive treatment of malaria using sulfadoxine pyrimeth-
amine after ten years of implementation in Tanzania. Malar Res Treat. 
2017;2017:9761289.

 44. Onoka CA, Onwujekwe OE, Hanson K, Uzochukwu BS. Sub-optimal 
delivery of intermittent preventive treatment for malaria in pregnancy in 
Nigeria: influence of provider factors. Malar J. 2012;11:317.

 45. Launiala A, Honkasalo ML. Ethnographic study of factors influencing 
compliance to intermittent preventive treatment of malaria during 
pregnancy among Yao women in rural Malawi. Trans R Soc Trop Med Hyg. 
2007;101:980–9.

 46. Maiwada AM, Rahman NAA, Abdurrahaman S, Mamat NM, Walker J. The 
Islamic religious leaders as health promoters: improving maternal health 
in selected communities of Zamfara State Nigeria. J Reprod Infertil. 
2016;7:8–14.

 47. Adedini SA, Babalola S, Ibeawuchi C, Omotoso O, Akiode A, Odeku M. 
Role of religious leaders in promoting contraceptive use in Nigeria: evi-
dence from the Nigerian urban reproductive health initiative. Glob Health 
Sci Pract. 2018;6:500–14.

 48. Kibusi SM, Kimunai E, Hines CS. Predictors for uptake of intermittent pre-
ventive treatment of malaria in pregnancy (IPTp) in Tanzania. BMC Public 
Health. 2015;15:540.

https://www.who.int/malaria/publications/atoz/policy_brief_iptp_sp_policy_recommendation/en/
https://www.who.int/malaria/publications/atoz/policy_brief_iptp_sp_policy_recommendation/en/
https://www.who.int/malaria/mpac/mpac_sep13_erg_ipt_malaria_pregnancy_report.pdf
https://www.who.int/malaria/mpac/mpac_sep13_erg_ipt_malaria_pregnancy_report.pdf
https://www.ubos.org/publications/statistical/20/
https://www.ubos.org/publications/statistical/20/
http://library.health.go.ug/publications/health-infrastructure-physical-infrastructure/health-facility-inventory
http://library.health.go.ug/publications/health-infrastructure-physical-infrastructure/health-facility-inventory
http://health.go.ug/sites/default/files/Health%20Sector%20Development%20Plan%202015-16_2019-20.pdf
http://health.go.ug/sites/default/files/Health%20Sector%20Development%20Plan%202015-16_2019-20.pdf


Page 14 of 14Martin et al. Malar J          (2020) 19:153 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

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

•
  

gold Open Access which fosters wider collaboration and increased citations 

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

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

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

 49. Arnaldo P, Cambe MI, Magaco A, Chicumbe S, Rovira-Vallbona E, Rosanas-
Urgell A, et al. Access to and use of preventive intermittent treatment 
for Malaria during pregnancy: a qualitative study in the Chókwè district 
Southern Mozambique. PLoS ONE. 2019;14:e0203740.

 50. Kuuire VZ, Bisung E, Rishworth A, Dixon J, Luginaah I. Health-seeking 
behaviour during times of illness: a study among adults in a resource 
poor setting in Ghana. J Public Health. 2016;38:e545–53.

 51. Kruk ME, Leslie HH, Verguet S, Mbaruku GM, Adanu RMK, Langer A. Qual-
ity of basic maternal care functions in health facilities of five African coun-
tries: an analysis of national health system surveys. Lancet Glob Health. 
2016;4:e845–55.

 52. Kulkarni M, Nimbalkar M. Influence of socio-demographic factors on the 
use of antenatal care. Ind J Preventive Soc Med. 2008;39:98–102.

 53. Hou X, Ma N. The effect of women’s decision-making power on maternal 
health services uptake: evidence from Pakistan. Health Policy Plan. 
2013;28:176–84.

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


	Correlates of uptake of optimal doses of sulfadoxine-pyrimethamine for prevention of malaria during pregnancy in East-Central Uganda
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study design and data source
	Setting
	Study sample
	Variables
	Outcome measure
	Explanatory variables

	Statistical analysis
	Ethics approval and consent to participate

	Results
	Background characteristics
	IPTp-SP coverage
	Bivariate analysis
	Antenatal care
	Multivariate analysis

	Discussion
	Study limitations
	Conclusions and recommendations

	Acknowledgements
	References




