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Abstract

Background: Intermittent preventive treatment during pregnancy (IPTp) with optimal doses (two+) of
sulphadoxine-pyrimethamine (SP) protects pregnant women from malaria-related adverse outcomes. This study
assesses the extent and predictors of uptake of optimal doses of IPTp-SP in six districts of Tanzania.

Methods: The data come from a cross-sectional survey of random households conducted in six districts in Tanzania
in 2012. A total of 1,267 women, with children aged less than two years and who had sought antenatal care (ANC)
at least once during pregnancy, were selected for the current analysis. Data analysis involved the use of Chi-Square
(χ2) for associations and multivariate analysis was performed using multinomial logistic regression.

Results: Overall, 43.6% and 28.5% of the women received optimal (two+) and partial (one) doses of IPTp-SP respectively
during pregnancy. Having had been counseled on the dangers of malaria during pregnancy was the most pervasive
determinant of both optimal (RRR = 6.47, 95% CI 4.66-8.97) and partial (RRR = 4.24, 95% CI 3.00-6.00) uptake of IPTp-SP
doses. Early ANC initiation was associated with a higher likelihood of uptake of optimal doses of IPTp-SP (RRR = 2.05,
95% CI 1.18-3.57). Also, women with secondary or higher education were almost twice as likely as those who had never
been to school to have received optimal SP doses during pregnancy (RRR = 1.93, 95% CI 1.04-3.56). Being married was
associated with a 60% decline in the partial uptake of IPTp-SP (RRR = 0.40, 95% CI 0.17-0.96). Inter-district variations in the
uptake of both optimal and partial IPTp-SP doses existed (P < 0.05).

Conclusion: Counseling to pregnant women on the dangers of malaria in pregnancy and formal education beyond
primary school is important to enhance uptake of optimal doses of SP for malaria control in pregnancy in Tanzania. ANC
initiation in the first trimester should be promoted to enhance coverage of optimal doses of IPTp-SP. Programmes should
aim to curb geographical barriers due to place of residence to enhance optimal coverage of IPTp-SP in Tanzania.
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Background
Malaria in pregnancy (MiP) exerts major public health
concerns worldwide, particularly in malaria-endemic set-
tings, and results in adverse health outcomes for both
woman and foetus [1,2]. Low birth weight (LBW), infant
mortality, maternal anaemia, spontaneous abortion, and
stillbirth are documented as devastating health conse-
quences of Plasmodium falciparum MiP [3]. About 11%
* Correspondence: aexavery@ihi.or.tz
Ifakara Health Institute (IHI), Plot 463, Kiko Avenue, off Mwai Kibaki Road,
Mikocheni, PO Box 78373, Dar es Salaam, Tanzania

© 2014 Exavery et al.; licensee BioMed Centra
Commons Attribution License (http://creativec
reproduction in any medium, provided the or
waiver (http://creativecommons.org/publicdom
stated.
of neonatal mortality in malaria-endemic African coun-
tries is attributable to LBW that results from MiP [4]. In
sub-Saharan Africa, MiP reportedly accounts for 26% of
severe maternal anaemia [2] and up to 200,000 infant
mortality annually due to LBW [5,6]. Some 10,000 ma-
ternal deaths are recorded each year due to malaria-
related anaemia [5]. Against this, research has shown
that intermittent preventive treatment during pregnancy
(IPTp) with two doses of sulphadoxine-pyrimethamine
(SP) protects pregnant women from maternal anaemia
and malaria placental infection, and also reduces the
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incidence of LBW [6]. Current evidence reveals further
that exposure to IPTp with SP (IPTp-SP) and insecticide-
treated bed nets (ITNs) are associated with reductions in
both neonatal mortality and LBW [7]. Under trial condi-
tions, IPTp-SP is acknowledged to be effective in reducing
neonatal mortality [8]. Recent evidence from Malawi re-
veals that IPTp-SP enhances birth outcomes [9].
The World Health Organization (WHO) recommends

IPTp-SP for all pregnant women at each schedule of
antenatal care (ANC), with the first dose administered
as early as possible during the second trimester of gesta-
tion, and that the subsequent dose be given at least one
month after the first. It is clarified further that the last
dose can be administered up to the time of delivery, with
no safety concerns [10]. SP is used for IPTp in many
sub-Saharan African countries [11]. In Tanzania where
neonatal mortality remains one of the challenging public
health concerns [3,12], the national policy stipulates
provision of SP to all pregnant women during ANC
visits [13], between 20 and 24 weeks’ gestation for the
first dose and between 28 and 32 weeks’ gestation for
the second dose to properly prevent malaria [14].
Several factors associated with incomplete coverage of

IPTp have been reported in previous studies. These in-
clude late ANC initiation [15,16], multigravidity [17] and
lack of knowledge of adverse consequences of MiP [18].
Systemic factors, namely, workforce shortage, inadequate
or erratic drug supply, poor skills of providers, and skewed
access to ANC services [15] have been identified as well.
One publication based on a nationally representative
household survey in Tanzania reported a decline between
2005 and 2007 for both IPTp-1 and IPTp-2: 71% versus
65% and 38% versus 30% respectively [19]. The study
found that urban residence was the only individual factor
associated with IPTp-2. The study however made its infer-
ences based on Chi-Square (χ2) tests, without involving
multivariate regression analysis to take care of confound-
ing. Another study estimated coverage of IPTp-1 and
IPTp-2 at 70 and 35%, respectively, in 2005/06 [20], but
did not identify factors affecting each. Generally, research
documentation of factors influencing both partial and op-
timal use of SP for malaria control in pregnancy is limited,
and even more so for the latter. It is further unknown
whether correlates for partial, and optimal use of SP are
similar or different.
Although the majority of women attend antenatal clinic

for ANC at least once during pregnancy, extant evidence
shows that IPTp-SP uptake as well as ITN coverage
among pregnant women is unacceptably low in most
countries [21], and lowest in areas with highest trans-
mission of malaria [22]. The Roll Back Malaria (RBM)
Summit, which was held in Abuja, Nigeria in 2000, tar-
geted 60% coverage of recommended MiP prevention
and treatment by 2005 [23,24], a target which was later
set to 80% by 2010 [25]. Although almost all pregnant
women in Tanzania receive ANC at least once and
43% at least four times [3], 66% of the women in
Tanzania mainland took anti-malarial drugs at least
one dose during pregnancy, and 27% took the recom-
mended (two or more) dosage of SP in 2010 [3]. This
reflects a major missed opportunity that warrants
analysis of factors that influence uptake, particularly
optimal uptake of IPTp-SP, in order to inform pro-
grammes and policies of underlying contexts that
should be observed to ensure universal and optimal
coverage of IPTp-SP. Also earlier studies have made
their inferences based on descriptive analyses with
limited use of such sophisticated methods of data
analysis as regressions. This study seeks to: (1) es-
timate the extent of IPTp-SP uptake as a proportion
of women that received one dose, and two or more
(two+) doses of SP during pregnancy; and, (2) con-
duct multivariate analysis using multinomial logit
model (polytomous logistic regression) to identify factors
affecting partial and optimal use of IPTp-SP among preg-
nant women in six districts (Geita, Kahama, Kondoa,
Mbozi, Singida and Sumbawanga) of Tanzania.

Methods
Data and area
The data for this study were collected in 2012 in
six Tanzanian rural districts namely Geita, Kahama,
Kondoa, Mbozi, Singida and Sumbawanga. The geograph-
ical locations of the districts, which are all malaria en-
demic, represent three of eight health zones as described
by the Tanzania Ministry of Health and Social Welfare.
The data were collected as part of a large cross-sectional
household survey to serve baseline purposes for the Em-
power II Project implemented by the Ifakara Health Insti-
tute, in Tanzania. The project seeks to improve maternal,
newborn and child health (MNCH) services for women of
reproductive age and children aged less than five years in
the stud area. It implements MNCH proven interventions
to demonstrate how best such interventions can be scaled
up across the country. Under the maternal component it
helps to build capacity of district health managers to ef-
fectively deliver maternal health services in the continuum
of care including malaria during pregnancy. Data collec-
tion tools were quantitative and there were field inter-
viewers to interview each of the respondents sampled.
Sampling for the survey was random and was imple-
mented using probability proportionate to size (PPS).
This method is used when sampling units (e.g. dis-
tricts, villages, etc.) are of different sizes in order to en-
sure that the resulting sample is representative of each
unit. Data entry was done in Microsoft Office Access
and latter transferred in STATA statistical software for
cleaning and analysis.



Exavery et al. Malaria Journal 2014, 13:22 Page 3 of 9
http://www.malariajournal.com/content/13/1/22
Population
Women who had children below the age of two years at
the time of the survey and had sought ANC at least once
during pregnancy were selected from the main database
for the current analysis. Having sought ANC at least
once was considered an important criterion because
questions pertaining to MiP and IPTp were administered
to women who did so.

Variables
The dependent or outcome variable for this study was
uptake of IPTp-SP. This was defined as the extent of SP
utilization for malaria control during pregnancy and was
derived from the question

“During pregnancy of (NAME OF CHILD), did you use
drugs (SP) to prevent malaria?”

If yes, “how many times?” Responses were grouped in
three categories such that:

Uptake of IPTp−SP ¼

NONE if no SP dose was
taken during pregnancy

PARTIAL if only one dose
of SP was taken during
pregnancy

OPTIMAL if two or more
2þð Þ doses of SP were taken

8>>>>>>>><
>>>>>>>>:

Independent variables included maternal age, marital
status, maternal education, maternal occupation and
district of residence. Others were whether a woman
was counseled on the dangers of malaria during preg-
nancy, number of ANC visits made, timing of ANC ini-
tiation, and pregnancy intentions.

Statistical analysis
The data were analysed both descriptively and analytically
using standard methods of applied statistics in public
health. Frequency distribution (one-way tabulations) of
participants across background characteristics was per-
formed first, then bivariate analysis was conducted, in
which the outcome variable, IPTp-SP uptake, was cross-
tabulated against each of the independent variables. The
degree of association between each pair of variables was
tested using Pearson’s Chi-Square (χ2) because all variables
were categorical. In this process, the degree of IPTp-SP
uptake was compared across categories of each of the in-
dependent variables. Where the test of association be-
tween the outcome and each of the independent variables
showed a P-value of 5% or less, the null hypothesis of no
association between the variables was rejected and conse-
quently concluded that they were significantly associated,
otherwise no association was deduced.
The data were finally subjected to regression analysis
using multinomial logistic regresion in a multivariable way.
This was to ensure that variables were adjusted for one an-
other to obtain independent predictors of the IPTp-SP
uptake. The category ‘none’ of the outcome variable was
made a baseline/pivot outcome thus assessing what pre-
dicts partial, and complete receipt of IPTp-SP doses. Se-
lection of independent variables for the multivariate
models relied on each one’s ability to improve the over-
all model. This was achieved through the use of log-
likelihood ratio test. From the model outputs, relative
risk ratios (RRR), their corresponding 95% confidence
intervals (CI) and P-values were all presented. Signi-
ficance level was set at 5%. The whole process of data
analysis was conducted using STATA (version 11) statis-
tical software.

Ethical consideration
The primary study was approved by the Medical Re-
search Coordinating Committee (MRCC) of the National
Institute for Medical Research (NIMR) in Tanzania. Dur-
ing data collection, participation was voluntary, with po-
tential respondents having to sign an informed consent
form first. The interviewer read, and explained the con-
tent of the consent form to the potential respondent.
The respondent was also free to read the consent form
by herself and ask for clarifications concerning any as-
pect of the content. Then an interview followed only if
the respondent agreed and signed the consent form to
take part in the survey. The data were managed carefully
and remained anonymous throughout.

Results
Background characteristics
A total of 1,267 women who had children aged less than
two years and had sought ANC at least once during
pregnancy were analysed for the current question. Mean
age of the participants was 27.2 ±7.4 years, ranging from
15 to 50. The majority of women (90%) were married
and about 70% of the women had a primary education.
Occupationally, a majority of the women (72%) were
farmers or livestock keepers. With respect to district of
residence, 15.6% of the women resided in Geita, 29.0%
resided in Kahama, 17.1% resided in Kondoa, 22.1% re-
sided in Mbozi, 6.5% resided in Singida and 9.6% resided
in Sumbawanga (Table 1).

Bivariate analysis
Table 2 displays percentage distribution of IPTp-SP uptake
by characteristics of respondents. Overall, 43.6 and 28.5%
of the women received complete and partial doses of SP, re-
spectively, during pregnancy. This was equivalent to 72.1%
coverage of IPTp-SP of at least one dose. These proportions
were significantly influenced by various characteristics.



Table 1 Profile of respondents

Number of respondents (n) Percent (%)

Overall 1,267 100.0

Age (years)

<20 132 10.4

20-34 909 71.7

>34 226 17.8

Marital status

Currently married 1,152 90.9

Ever married 50 4.0

Single 65 5.1

Education

No education 226 17.8

Primary 879 69.4

Secondary+ 162 12.8

Occupation

Farmer/livestock keeper 909 71.7

Employed/self-employed 165 13.0

No job/housewife 193 15.2

District

Geita 198 15.6

Kahama 368 29.0

Kondoa 217 17.1

Mbozi 280 22.1

Singida 82 6.5

Sumbawanga 122 9.6
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Receipt of both partial and optimal IPTp-SP doses was
highest among women who were counseled on the
dangers of MiP in comparison of those who were not
counseled, 31.7% versus 20.7% and 51.7% versus 23.7%
respectively (P <0.001).
Timing of ANC initiation was significantly important

in determining the extent of IPTp-SP uptake (P = 0.015).
Uptake of optimal doses of IPTp-SP was highest among
women who initiated ANC in the first trimester of preg-
nancy and lowest among those who initiated ANC in the
third trimester (46.4% versus 36.5%). Similarly, women
who had sought ANC at least four times in the course of
pregnancy were more likely than those who received
ANC less than four times to receive optimal doses of
IPTp-SP (47.6 against 39.9%). In contrast, receipt of par-
tial IPTp-SP doses was higher among women who re-
ceived ANC less than four times than that observed
among women who had sought ANC at least four times
during pregnancy (31.5 against 25.1%) (P = 0.011).
In terms of marital status, receipt of complete IPTp-SP

doses was highest among women who were single (52.3%),
whereas partial IPTp-SP doses became lowest at 16.0%
among those ever married (P = 0.015). With regard to
education, uptake of IPTp-SP increased with education,
from as low as 38.9% among those who had no education
to as high as 52.3% among those with secondary and higher
education. There was no clear pattern of uptake of partial
IPTp-SP doses, but was highest at 30.4% among women
that had primary education (P <0.001). Other factors asso-
ciated with IPTp-SP uptake were occupation (P = 0.040)
and district of residence (P <0.001), whereby partial uptake
of IPTp-SP ranged from 13.9% in Sumbawanga to 39.6% in
Mbozi, and optimal uptake of IPTp-SP ranged from 34.9%
in Geita to 54.4% in Kahama district.

Multivariate analysis
Table 3 presents findings from the multivariate multinomial
(polytomous) logistic regression models of factors associ-
ated with complete and partial uptake of IPTp-SP in the
study area. Having had been counseled on dangers of MiP
was the most pervasive determinant of both complete and
partial uptake of IPTp-SP. The relative risk of receiving
complete IPTp-SP doses was significantly 6.47 times higher
among women who were counseled on dangers of MiP
than that observed among women who were not counseled
(RRR = 6.47, 95% CI 4.66-8.97). Likewise, receipt of partial
IPTp-SP doses was 4.24 times more likely among women
counseled on dangers of MiP than women not counseled
(RRR = 4.24, 95% CI 3.00-6.00). Receipt of complete IPTp-
SP doses was two-fold more likely among women that initi-
ated ANC in the first trimester compared to women that
initiated ANC in the third trimester (RRR = 2.05, 95% CI
1.18-3.57).
Marital status was a significant predictor of partial

IPTp-SP uptake, such that women who were ever mar-
ried (currently divorced or widowed) were 60% less likely
than those currently married to receive partial IPTp-SP
(RRR = 0.40, 95% CI 0.17-0.96).
Education was also a significant predictor of optimal

but not partial IPTp-SP uptake. Women with secondary
and higher education were almost twice as likely as
those who had had never been to school for formal edu-
cation to receive complete IPTp-SP doses (RRR = 1.93,
95% CI 1.04-3.56).
Regarding district of residence, its effect was mostly

on partial uptake of IPTp-SP, whereby the likelihood of
uptake of partial IPTp-SP doses was significantly higher
in Kahama (RRR = 3.26, 95% CI 1.91-5.55), Kondoa
(RRR= 2.11, 95% CI 1.20-3.70), Mbozi (RRR= 2.63, 95% CI
1.54-4.51), and Singida (RRR= 2.86, 95% CI 1.39-5.91) than
in Geita. Sumbawanga had less chance for partial
IPTp-SP uptake compared to Geita, but the effect was
not statistically significant (P >0.05). The district effect
on receipt of complete doses of IPTp-SP was 3.26
times higher in Kahama compared to Geita (RRR =
3.26, 95% CI 2.03-5.23). The rest of the districts had
higher chances for complete IPTp-SP doses compared to



Table 2 Per cent distribution of IPTp-SP uptake by characteristics of respondents (n = 1,267)

Characteristic Number of
respondents

IPTp-SP uptake
P-value

None Partial (1 dose) Optimal (2+ doses)

OVERALL 1,267 27.9 28.5 43.6 -

Counseled on dangers of MiP

No 367 55.6 20.7 23.7
<0.001

Yes 900 16.7 31.7 51.7

Timing of ANC initiation

First trimester 222 20.3 33.3 46.4

0.015Second trimester 856 29.0 26.6 44.4

Third trimester 189 32.3 31.2 36.5

Number of ANC visits made

1-3 666 28.5 31.5 39.9
0.011

4+ 601 27.3 25.1 47.6

Pregnancy intention

Unintended/don’t remember 368 31.3 26.4 42.4
0.220

Intended 899 26.6 29.4 44.1

Age (years)

<20 132 33.3 24.2 42.4

0.49420-34 909 27.4 28.4 44.2

>34 226 27.0 31.4 41.6

Marital status

Currently married 1,152 27.2 29.5 43.3

0.015Ever married 50 46.0 16.0 38.0

Single 65 27.7 20.0 52.3

Education

No education 226 38.5 22.6 38.9

<0.001Primary 879 27.4 30.4 42.2

Secondary+ 162 16.1 26.5 57.4

Occupation

Farmer/livestock keeper 909 29.4 28.9 41.7

0.040Employed/self-employed 165 18.8 28.5 52.7

No job/housewife 193 29.0 26.4 44.6

District

Geita 198 46.5 18.7 34.9

<0.001

Kahama 368 18.2 27.5 54.4

Kondoa 217 26.3 30.0 43.8

Mbozi 280 22.1 39.6 38.2

Singida 82 24.4 36.6 39.0

Sumbawanga 122 45.9 13.9 40.2
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Geita, but none of the effects was statistically significant
(P >0.05).

Discussion
This study assessed the extent and factors affecting the
uptake of both partial and optimal IPTp-SP doses among
women during pregnancy in Geita, Kahama, Kondoa,
Mbozi, Singida and Sumbawanga districts of Tanzania.
Overall 43.6% of the women in the study area received op-
timal (two+) IPTp-SP doses during pregnancy. The rest,
28.5 and 27.9%, received partial (only one dose) and none
of the SP doses, respectively. Therefore IPTp-SP coverage



Table 3 Multivariate multinomial logistic regression models of correlates of IPTp-SP uptake in six districts of
Tanzania, (n = 1,267)

IPTp-SP uptake

Variable
Partial versus none Optimal versus none

Relative risk
ratio (RRR)

95% Confidence
interval (CI)

Relative risk
ratio (RRR)

95% Confidence
interval (CI)

Counseled on dangers of MiP

No (ref) 1.00 - 1.00 -

Yes 4.24*** 3.00-6.00 6.47*** 4.66-8.97

Timing of ANC initiation

First trimester 1.66* 0.94-2.94 2.05** 1.18-3.57

Second trimester 1.03 0.66-1.59 1.50* 0.98-2.29

Third trimester (ref) 1.00 - 1.00 -

Age (years)

<20 (ref) 1.00 - 1.00 -

20-34 1.40 0.82-2.40 1.34 0.83-2.17

>34 1.50 0.80-2.80 1.29 0.73-2.20

Marital status

Currently married (ref) 1.00 - 1.00 -

Ever married 0.40** 0.17-0.96 0.60 0.30-1.22

Single 0.51* 0.23-1.11 0.83 0.42-1.60

Education

No education (ref) 1.00 - 1.00 -

Primary 1.22 0.78-1.89 1.17 0.79-1.74

Secondary+ 1.44 0.73-2.83 1.93** 1.04-3.56

Occupation

Farmer/livestock keeper 1.00 - 1.00 -

Employed/self-employed 0.98 0.57-1.71 1.03 0.62-1.74

No job/housewife 0.79 0.49-1.26 0.83 0.54-1.28

District

Geita (ref) 1.00 - 1.00 -

Kahama 3.26*** 1.91-5.55 3.26*** 2.03-5.23

Kondoa 2.11** 1.20-3.70 1.55* 0.93-2.58

Mbozi 2.63*** 1.54-4.51 1.25 0.76-2.06

Singida 2.86** 1.39-5.91 1.62 0.80-3.25

Sumbawanga 0.66 0.32-1.33 1.00 0.57-1.74

***P<0.001, **P<0.050, *P<0.100; ref = reference/baseline category.
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of at least one dose stood at 72.1%. These findings were
higher than the national estimates from the 2010 Tanzania
DHS report [3], reflecting geographical variations in the
coverage of IPTp-SP in Tanzania. The survey reported
66.0% coverage of at least one dose (IPTp-1) and 27.0%
for the recommended dosage (IPTp-2) [3]. These findings
reveal an outstanding failure to meet the RBM target of
80% coverage of the recommended IPTp-SP dosage by
2010 [25]. This is an important missed opportunity, espe-
cially for women who received only one dose of IPTp-SP,
meriting the need to understand why some women that
receive one dose do not take the second. The understand-
ing of what it would take to ensure that pregnant women
who take the first dose of SP also take the second, and
non-users initiate and sustain the dosage is crucial.
Several factors associated with both partial and opti-

mal use of SP for malaria control in pregnancy were
identified. Having had been counseled on the dangers of
MiP was the strongest factor determining both optimal
and partial uptake of IPTp-SP in the study area. The
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effect of this variable on optimal IPTp-SP was much
higher than that for partial IPTp-SP. Likewise, education
beyond primary school (i.e. secondary or higher) showed
a remarkable influence on the optimal use of SP for ma-
laria control in pregnancy, but had no significant effect
on IPTp-1. Unfortunately, no similar or dissimilar fin-
dings were found in the literature linking counseling on
the dangers of MiP during pregnancy and uptake of SP
for IPTp. Creating and promoting awareness of the
women, and probably the general public, on the dangers
of MiP can potentially improve the uptake of optimal
doses of SP and ultimately enhance health outcomes.
Improving health services to enable, among others, bet-
ter counseling services to pregnant women on the dan-
gers of MiP could attract more women to take optimal
doses of SP for the control of MiP. This goes together
with a need to support women’s formal education be-
yond primary school to ensure autonomy and emancipa-
tion against restrictive cultures or lack of information
that directly or indirectly retards access to better health
care. Education is known to play a transformational role
and stands as a catalyst for change that informs and in-
fluences decisions and choices [26,27].
This study observed that ANC initiation in the first tri-

mester (proper timing) was significantly associated with
uptake of optimal doses of IPTp-SP. The number of ANC
visits made during pregnancy showed no important effect,
suggesting that the quality of ANC counts more than just
the quantity of visits. This means that the earlier a preg-
nant woman initiates ANC the more the time she has to
be counseled on the dangers of MiP and the use of SP and
other interventions such as mosquito bed nets [3,28]. This
underscores the need to promote timely initiation of ANC
among pregnant women in order to increase their chances
for uptake of MiP interventions and subsequently avert
malaria-related health outcomes. Beyond optimal use of
SP for malaria control in pregnancy, timing of ANC initia-
tions is associated with other important health outcomes
[29-32]. As ANC remains largely a facility-based health
care, the observation corroborates earlier findings about
the imperative role of the health system in accelerating
uptake of interventions, including SP against MiP [15],
thus calling attention to strengthening the health system
in such aspects as workforce sufficiency, skills, availability
of equipments and supplies [15].
Between-district variations in the likelihood of partial

and optimal use of IPTp-SP for malaria control in preg-
nancy were observed. Geographical factors, such as place
of residence, have been acknowledged in other studies as
important drivers or barriers to distribution, access and
utilization of various health services [33,34]. While it is
possible that factors that influence uptake of IPTp-SP
may be inequitably distributed between the districts due
to different contexts, it may as well be an indicator of
how MiP interventions have penetrated the districts dif-
ferently. It is also possible that some districts may be
more rural or more urban than others as it is already doc-
umented that urban residence is associated with uptake of
IPTp-SP. Therefore, programmes aimed at enhancing op-
timal use of IPTp-SP should fully account for area-specific
contexts for better coverage and health outcomes.
Lastly, marital status was significantly associated with

partial but not optimal use of IPTp-SP, whereby ever
married women (currently divorced or widowed) were
less likely than currently married women to have taken
partial IPTp-SP doses. It is possible that married women
have the advantage of discussing, planning and making
decisions on their health matters with their spouses,
which can encourage uptake of IPTp-SP. Some studies
have shown a positive association between presence of
inter-spousal discussion about health matters, such as
family planning and utilization of various health ser-
vices [35-37]. Therefore, women who are not married
may have limited opportunity for discussions and deci-
sions on health issues. However, further investigation is
needed to find out the underlying mechanisms of this
relationship.
Counseling on dangers of MiP and district of residence

affected both partial and optimal use of IPTp-SP. While
education affected only optimal use of IPTp-SP, marital
status did so only on partial uptake of IPTp-SP. The effect
of timing of ANC initiation was more pronounced for op-
timal IPTp-SP. Both occupation and maternal age had no
significant effect on both partial and optimal IPTp-SP.
Limitations
Some variables such as gravidity or fertility, rural/urban
residence, religion, and socio-economic status of the re-
spondents were not available for inclusion. Also infor-
mation or recall bias may have happened because the
data were based on interview only, as well as the two
years delay within which the respondents may have had
forgotten some details. No causal inferences may be
drawn from these findings because of snapshot nature of
cross-sectional studies.
Conclusion
Optimal coverage of IPTp-SP of 44% in the study area
could possibly increase to as high as 72% if sustainability
was guaranteed for women who took only one dose. Im-
proving health services especially ANC to ensure better
counseling services on the dangers of MiP to pregnant
women, proper timing of ANC initiation, formal educa-
tion beyond primary school are necessary for enhanced
coverage of IPTp-SP and consequently better health out-
comes of pregnant women and their newborns in the
study area.
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More research studies especially those which are quali-
tative in nature are needed to elucidate any underlying
social perceptions, beliefs, and prevention or treatment
means of MiP. It is also important to understand why
women who take only one dose of IPTp-SP do not take
the second as recommended. This will divulge reasons for
low coverage of optimal IPTp-SP. There might be some
misconceptions concerning MiP interventions which may
result in changing patterns of health care seeking modal-
ities during pregnancy and consequently affect uptake of
SP for IPTp.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
AE conceptualized the problem, designed the study, performed data analysis
and drafted the manuscript. GM, the Empower II Project leader, was involved
in designing the study, solely sorted clinical issues around the problem, and
reviewed the manuscript critically. SM, AM, IPK, and HK reviewed the
manuscript critically. All authors read and approved the final draft of the
manuscript.

Acknowledgements
The Empower II project, whose baseline data was used to answer the
current research question, is funded by Comic Relief, UK. We are thankful to
the study participants, district councils including their health authorities,
village leaders, field data collectors and supervisors for their invaluable
contributions to making the baseline data available.

Received: 30 October 2013 Accepted: 10 January 2014
Published: 14 January 2014

References
1. Menendez C, D’Alessandro U, ter Kuile FO: Reducing the burden of

malaria in pregnancy by preventive strategies. Lancet Infect Dis 2007,
7:126–135.

2. Guyatt HL, Snow RW: The epidemiology and burden of Plasmodium
falciparum-related anaemia among pregnant women in sub-Saharan
Africa. Am J Trop Med Hyg 2001, 64:36–44.

3. National Bureau of Statistics (NBS) [Tanzania], ICF Macro: Tanzania
demographic and health survey 2010. Dar es Salaam, Tanzania: NBS and ICF
Macro; 2011.

4. Guyatt HL, Snow RW: Malaria in pregnancy as an indirect cause of infant
mortality in sub-Saharan Africa. Trans R Soc Trop Med Hyg 2001, 95:569–576.

5. Guyatt HL, Snow RW: Impact of malaria during pregnancy on low birth
weight in sub-Saharan Africa. Clin Microbiol Rev 2004, 17:760–769.

6. Steketee RW, Nahlen BL, Parise ME, Menendez C: The burden of malaria in
pregnancy in malaria-endemic areas. Am J Trop Med Hyg 2001, 64:28–35.

7. Eisele TP, Larsen DA, Anglewicz PA, Keating J, Yukich J, Bennett A,
Hutchinson P, Steketee RW: Malaria prevention in pregnancy, birthweight,
and neonatal mortality; a meta-analysis of 32 national cross-sectional
datasets in Africa. Lancet Infect Dis 2012, 12:942–949.

8. Menéndez C, Bardaji A, Sigauque B, Sanz S, Aponte JJ, Mabunda S, Alonso
PL: Malaria prevention with IPTp during pregnancy reduces neonatal
mortality. PLoS ONE 2010, 5:e9438.

9. 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, 208:907–916.

10. WHO: Intermittent Preventive Treatment of malaria in pregnancy using
Sulfadoxine-Pyrimethamine (IPTp-SP). Geneva: World Health Organization.
http://www.who.int/malaria/iptp_sp_updated_policy_recommendation_
en_102012.pdf.

11. WHO: Technical Expert Group meeting on intermittent preventive treatment in
pregnancy (IPTp). Geneva: World Health Organization; 2007.

12. United Republic of Tanzania: The National Road Map Strategic Plan To
Accelerate Reduction of Maternal, Newborn and Child Deaths in Tanzania -
2008–2015; 2013. http://www.unfpa.org/sowmy/resources/docs/library/
R224_MOHTanzania_2008_Roadmap_MNCH.pdf. 2008.

13. Roll Back Malaria: Tanzania RBM Country Consultative Mission Final Report.
Roll Back Malaria; 2004.

14. United Republic of Tanzania MoHSW: National Guidelines for Diagnosis and
Treatment of Malaria, Malaria Control Series 11. United Republic of Tanzania,
Ministry of Health, National Malaria Control Programme; 2006. http://apps.
who.int/medicinedocs/documents/s19271en/s19271en.pdf.

15. Hill J, Kazembe P: Reaching the Abuja target for intermittent preventive
treatment of malaria in pregnancy in African women: a review of
progress and operational challenges. Trop Med Int Health 2006, 11:409–418.

16. Mubyazi G, Bloch P, Kamugisha M, Kitua A, Ijumba J: Intermittent
preventive treatment of malaria during pregnancy: a qualitative study of
knowledge, attitudes and practices of district health managers,
antenatal care staff and pregnant women in Korogwe District,
North-Eastern Tanzania. Malar J 2005, 4:31.

17. Holtz TH, Kachur SP, Roberts JM, Marum LH, Mkandala C, Chizani N,
Macheso A, Parise ME: Use of antenatal care services and intermittent
preventive treatment for malaria among pregnant women in Blantyre
District, Malawi. Trop Med Int Health 2004, 9:77–82.

18. Nganda RY, Drakeley C, Reyburn H, Marchant T: Knowledge of malaria
influences the use of insecticide treated nets but not intermittent
presumptive treatment by pregnant women in Tanzania. Malar J 2004, 3:42.

19. Marchant T, Nathan R, Jones C, Mponda H, Bruce J, Sedekia Y, Schellenberg
J, Mshinda H, Hanson K: Individual, facility and policy level influences on
national coverage estimates for intermittent preventive treatment of
malaria in pregnancy in Tanzania. Malar J 2008, 7:260.

20. Hanson K, Marchant T, Mponda H, Nathan R, Bruce J: Monitoring and
evaluation of the Tanzanian National Voucher Scheme: Report on 2006
TNVS household, facility services and facility users surveys; a comparison
between baseline and 12 month follow-up. 2007.

21. Malaria protection in pregnancy: A lifesaving intervention for preventing;
2013. www.pmi.gov/technical/pregnant/docs/mip_brief.pdf. 2013.

22. van Eijk AM, Hill J, Alegana VA, Kirui V, Gething PW, ter Kuile FO, Snow RW:
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.

23. African summit on roll back malaria. 2000. http://www.rollbackmalaria.
org/docs/abuja_sumrep.htm.

24. The Global Partnership for a Malaria-free World; 2013. http://www.rollback-
malaria.org/globaladvocacy/africansummit2000.html. 2000.

25. World Health Organization: World Health Assembly Malaria Control
Resolution. Resolution WHA582. Geneva, Switzerland: World Health
Organization. 58th World Health Assembly; 2005.

26. Dominic B: ‘Women’s education a tool of social transformation’-a
historical study based on Kerala society. Int J Sci Eng Res 2011, 2:1–7.

27. Lopez-Claros A, Zahidi S: Women’s Empowerment: Measuring the Global
Gender Gap; 2013. http://www.weforum.org/pdf/Global_Competitiveness_
Reports/Reports/gender_gap.pdf. 2005.

28. USAID: Focused antenatal care: providing integrated, individualized care during
pregnancy; 2013. http://www.accesstohealth.org/toolres/pdfs/
ACCESStechbrief_FANC.pdf. 2013.

29. Magadi M, Madise N, Diamond I: Factors associated with unfavourable
birth outcomes in Kenya. J Biosoc Sci 2001, 33:199–225.

30. Mpembeni RMN, Killewo JZ, Leshabari MT, Siriel N, Massawe SN, Jahn A,
Mushi D, Mwakipa H: Use pattern of maternal health services and
determinants of skilled care during delivery in Southern Tanzania:
implications for achievement of MDG-5 targets. BMC Pregnancy Childbirth
2007, 7:29.

31. Reynolds HW, Wong EL, Tucker H: Adolescents’ use of maternal and child
health services in developing countries. Int Fam Plan Perspect 2006, 32:6–16.

32. UNICEF: Eastern and Southern Africa Regional Office: Maternal Mortality
Reduction Strategy; 2003. http://www.popline.org/node/526231.

33. Buor D: Analysing the primacy of distance in the utilization of health
services in the Ahafo-Ano South district, Ghana. Int J Heal Plan Manag
2003, 18:293–311.

34. Exavery A, Mubyazi GM, Rugemalila J, Mushi AK, Massaga JJ, Malebo HM,
Tenu F, Ikingura JK, Malekia S, Makundi EA, Ruta ASM, Ogondiek JW,
Wiketye V, Malecela MN: Acceptability of condom promotion and
distribution among 10–19 year-old adolescents in Mpwapwa and Mbeya
rural districts, Tanzania. BMC Public Health 2012, 12:569.

http://www.who.int/malaria/iptp_sp_updated_policy_recommendation_en_102012.pdf
http://www.who.int/malaria/iptp_sp_updated_policy_recommendation_en_102012.pdf
http://www.unfpa.org/sowmy/resources/docs/library/R224_MOHTanzania_2008_Roadmap_MNCH.pdf
http://www.unfpa.org/sowmy/resources/docs/library/R224_MOHTanzania_2008_Roadmap_MNCH.pdf
http://apps.who.int/medicinedocs/documents/s19271en/s19271en.pdf
http://apps.who.int/medicinedocs/documents/s19271en/s19271en.pdf
http://www.pmi.gov/technical/pregnant/docs/mip_brief.pdf
http://www.rollbackmalaria.org/docs/abuja_sumrep.htm
http://www.rollbackmalaria.org/docs/abuja_sumrep.htm
http://www.rollbackmalaria.org/globaladvocacy/africansummit2000.html
http://www.rollbackmalaria.org/globaladvocacy/africansummit2000.html
http://www.weforum.org/pdf/Global_Competitiveness_Reports/Reports/gender_gap.pdf
http://www.weforum.org/pdf/Global_Competitiveness_Reports/Reports/gender_gap.pdf
http://www.accesstohealth.org/toolres/pdfs/ACCESStechbrief_FANC.pdf
http://www.accesstohealth.org/toolres/pdfs/ACCESStechbrief_FANC.pdf
http://www.popline.org/node/526231


Exavery et al. Malaria Journal 2014, 13:22 Page 9 of 9
http://www.malariajournal.com/content/13/1/22
35. Kamal SM, Islam MA: Interspousal communication on family planning and
its effect on contraceptive adoption in Bangladesh. Asia Pac J Public
Health 2012, 24:506–521.

36. Touré L: Male Involvement in Family Planning A Review of Selected Program
Initiatives in Africa; 2013. http://pdf.usaid.gov/pdf_docs/PNABY584.pdf. 1996.

37. Gebreselassie T, Mishra V: Spousal Agreement on Family Planning in
Sub-Saharan Africa. Calverton, Maryland: Macro International. DHS Analytical
Studies; 2013. http://www.measuredhs.com/pubs/pdf/AS11/AS11.pdf No. 11.
2007.

doi:10.1186/1475-2875-13-22
Cite this article as: Exavery et al.: Factors affecting uptake of optimal
doses of sulphadoxine-pyrimethamine for intermittent preventive
treatment of malaria in pregnancy in six districts of Tanzania. Malaria
Journal 2014 13:22.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://pdf.usaid.gov/pdf_docs/PNABY584.pdf
http://www.measuredhs.com/pubs/pdf/AS11/AS11.pdf

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Data and area
	Population
	Variables
	Statistical analysis
	Ethical consideration

	Results
	Background characteristics
	Bivariate analysis
	Multivariate analysis

	Discussion
	Limitations

	Conclusion
	Competing interests
	Authors’ contributions
	Acknowledgements
	References

