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Abstract
Background: The WHO recommends supervised administration of sulphadoxine-pyrimethamine (SP) as intermittent
preventive treatment for malaria (IPTp) during pregnancy. Logistical constraints have however favoured unsupervised
intake of SP-IPTp, casting doubts whether recent guidelines requiring more frequent intake can be effectively
implemented. To propose strategies for enhancing compliance under limited supervision, this study sought to
identify pregnant women’s knowledge and practices gaps as well as determine predictors of compliance with
SP-IPTp, given under limited supervision.
Methods: A cross-sectional study of 700 women used exit interviews at an urban clinic in Uganda to obtain a
descriptive summary of demographic and obstetric characteristics, including knowledge, practice and experiences
with SP. Predictors of compliance with SP intake instructions were explored using logistic regression.
Results: Median age of respondents was 25 (IQR 22–28) and median parity was two (IQR one to three) while
median number of antenatal clinic (ANC) visits was 3.0 (IQR three to four). Most women had completed primary
(36%) or ordinary secondary education (25.6%) while 16.1% had not completed primary education. Awareness
about SP was high (99.4%) although correct knowledge regarding its use in pregnancy was low (57%), with 15.4%
thinking it was used to treat malaria and 26.7% lacking any idea about its use. Correct knowledge on SP use
during pregnancy significantly predicted compliance with SP-IPTp instructions (OR 1.98, C.I. 1.12-3.55), while age,
education level, parity, number of ANC visits, or history of unwanted effects with SP did not. SP was mostly
accessed from hospitals (64.4%) followed by private clinics (16.9%) both for preventive and treatment purposes.
SP was considered safe by most women, who were willing to take it again in future, without supervision.
Conclusion: Despite high awareness, knowledge of SP as an intervention for malaria prevention in pregnancy was
low. Correct knowledge on use of SP predicted compliance with SP-IPTp intake instructions. Focused malaria-related
education during ANC visits may improve compliance with SP intake amidst limited supervision.
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Background
Malaria continues to be an important public health
problem in Africa where it contributes significantly to
adverse pregnancy outcomes [1]. Over 30 million pregnancies at risk of malaria occur in Africa each year [1].
Uganda, having the third highest fertility rate in the
world [2], bears a considerable proportion of the malaria
burden in pregnancy. Intermittent preventive treatment
of malaria during pregnancy (IPTp), with sulphadoxinepyrimethamine (SP) is a key component of the WHO’s
strategy to mitigate the adverse impact of malaria on
pregnancies in Africa [3]. Despite the wide adoption of
IPTp as policy in malaria-endemic countries, there has
been a global debate as to whether SP is still the most
appropriate drug [4,5]. Critical among the concerns has
been the rising tide of SP resistance across Africa [6-8].
However, because the efficacy requirement for prevention is less than that for treatment of clinical malaria,
technical reviews have consistently shown that SP-IPTp
is still beneficial, even where prevalence of resistance is
considerably high [9-11].
Alternative delivery mechanisms for IPTp aimed at
reaching as many pregnant women as possible have been
another area of debate [12-14]. The WHO recommends
that IPTp be given through antenatal clinic (ANC)
platforms to all pregnant women under the direct supervision of a health worker [3]. However, reports from
various African countries suggest that this has been particularly difficult to achieve, mainly because of logistical
constraints imposed by high client numbers [15-19]. As
such, unsupervised intake of SP-IPTp is the reality in
many settings, a scenario that requires the full cooperation of pregnant women if implementation of this policy
is to succeed.
Even though multiple factors such as perceived riskbenefits, provider-client relationship, previous drug experiences among others, are known to influence compliance with oral medication [20,21], pregnancy comes
with additional challenges. For instance, physiological
changes create a general aversion to oral medication
[22]. This is likely to reduce compliance especially in circumstances where intake is unsupervised. Furthermore,
pregnant women tend to over-estimate the risks associated with drug use during pregnancy [23]. Such fears
have been particularly documented with SP in Nigeria
[15] and Uganda [24]. It is likely that such considerations
underlie reports that some pregnant women receive but
do not take IPTp medication [15,25]. Therefore, implementation of the revised WHO policy [26], requiring more
frequent administration of SP-IPTp is likely to pose a formidable challenge under the current circumstances. If the
full impact of this revision is to be realized, there is need
for specific interventions aimed at improving pregnant
women’s willingness to take SP under limited supervision.
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In order to gain insight and propose mitigation strategies
against the above challenges, this study sought to identify
knowledge and practice gaps associated with SP-IPTp
among pregnant women in Uganda. Specifically, the study
explored a range of factors so as to determine predictors
of compliance with SP-IPTp under the current circumstances. Lastly, the study describes pregnant women’s perceived adverse experiences with SP and examines their
willingness to take it again under limited supervision.

Methods
Study design

This was a cross-sectional study encompassing both descriptive and analytical aspects. Data for this study were
collected as part of a wider cross-sectional study whose
objectives included exploration of pregnant women’s
knowledge and experiences with malaria during pregnancy, determination of their anti-malarial drug sources
and use patterns during pregnancy, exploration of their
knowledge and practices regarding SP-IPTp and description of their previous experiences with SP-IPTp. Exit interviews were used to collect data from pregnant women
attending antenatal care at an urban hospital in Uganda.
Even though data for the above objectives were all collected concurrently, using the same tool and from the
same sample population, this paper addresses only the
last two objectives.
Study site and study population

Mulago National Referral and Teaching Hospital is a
1,500-bed complex located in Kampala, the capital and
commercial centre of Uganda. It offers a wide range of
specialized care and runs free outpatient clinics on
weekdays. Most outpatients come from the urban and
peri-urban communities of Kampala and the neighbouring districts of Mukono and Wakiso. These areas are
mainly inhabited by the ethnic Bantu, particularly the
Baganda. Over time however, other Ugandan ethnic
communities have settled here constituting a significant
minority. Most outpatients visiting the hospital tend to
be low- and middle-income earners who prefer to utilize
the free services offered at the hospital. Records show
that over 1,000 outpatients are seen daily, with approximately 20% of these being pregnant women seeking
antenatal care at the hospital’s two ANC clinics. All
women initially present to the general ANC located at
Old Mulago. This clinic is run by a team of experienced
midwives and offers a standard package of routine antenatal care services. If the opinion of an obstetrician is
required or the pregnancy is considered of a high-risk
nature, women are referred to the New Mulago ANC.
Since all women are initially seen at the general ANC
clinic, only attendees from this clinic were approached
for the study. The current government policy on IPTp is
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that all HIV-negative women should get at least two
doses of SP-IPTp during each pregnancy, while HIVpositive women are initiated on daily co-trimoxazole
prophylaxis instead of SP-IPTp. For the management of
clinical malaria during pregnancy, the policy recommends use of quinine in the first trimester of gestation
and ACT or quinine in second and third trimesters [27].
Antenatal clinic setting

The general ANC clinic runs from 08:00 to 16:00 hours
on all weekdays and is attended by an average of ninety
pregnant women on each day. All services (including
medications) are offered free to all patients. Daily activities begin with an hour-long group talk offered to all
women attending on that day, regardless of age, education level, parity, number of previous visits or gestational
age category. This session is conducted by the clinic incharge who ensures that all women visiting the clinic attend. Issues covered include pregnancy-related health
education, counselling on pregnancy and emergency preparedness, nutrition, hygiene, birth plan, post-partum
care, breast feeding, prevention of sexually transmitted
infections and family planning. During this session,
women are encouraged to ask questions. After the group
talk, women are directed into private consultation rooms
where they are offered additional services which include a
standard antenatal examination, voluntary counselling and
testing for HIV and syphilis, and tetanus immunization.
Depending on the case, a woman may be referred or sent
to the laboratory or ultrasound room for further investigation. For those with normal pregnancies, prescriptions for
SP-IPTp, haematinics or anti-helminthic tablets may be
given, whichever is due. Prescriptions for other minor
intercurrent illnesses may also be given. The date for their
next visit is given and women are discharged via the clinic
pharmacy where their medication is dispensed.
Sample size determination

A minimum sample size of 385 was estimated to answer
the current objectives using the formula of Cochran [28]
based on the following parameter assumptions; a 5% level
of precision (sampling error) and a standard normal deviate (Zα) of 1.96 (for a confidence level of 95%). A maximum degree of variability (0.5) in compliance with IPTp
intake instructions was assumed as there was paucity of
data on compliance with SP-IPTp from this population, or
any other similar population. As this study was part of a
larger study on malaria and anti-malarial drug use among
pregnant women, a final sample size of 700 computed to
cover the other objectives was used.
Research instrument

A structured questionnaire, mainly consisting of closeended questions was developed based on themes contained
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in the malaria in pregnancy treatment and prevention
models proposed by Ribera et al. [29] (see Additional file 1).
The questionnaire included questions on sociodemographic
and obstetric characteristics relevant to study objectives.
Areas of inquiry identifying SP knowledge gaps included
whether women had ever heard about SP, whether they
knew about its role as given during pregnancy and whether
they recalled the health workers’ dosing instructions. Areas
of inquiry identifying practice gaps included history of SP
use during pregnancy, the source of SP, reasons for which
SP was used (if positive) during pregnancy, number of
tablets received, and number of tablets actually taken.
Lastly, a section on unwanted effects that women attributed
to SP use, as well as their willingness to use SP again in
future was included. Prior to actual data collection, the
questionnaire was pre-tested on 50 pregnant women from
the same clinic. This exercise allowed the research team to
standardize questions and cater for all possible responses so
as to ensure internal validity. In addition, potential bottlenecks to smooth conduct of both clinic and study activities
were identified and streamlined.
Recruitment and data collection

Recruitment and data collection for the entire study was
done over three weeks between 5th and 23rd August
2013. Pregnant women leaving the consultation rooms
were consecutively approached and invited to take part in
the study. This strategy served to exclude HIV-positive
women who upon diagnosis, are normally referred to the
New Mulago ANC clinic (located on another building).
All other potential participants regardless of gestational
age were eligible for recruitment. Information about the
study was explained to each woman before they gave oral
consent to participate. Three female students of nursing
were trained and assisted in this exercise. On each
clinic day, data collection begun at 09:00 and ended at
13:00 hours. Each research assistant administered the
questionnaire to an average of 15 pregnant women per
day, with each interview lasting between ten to fifteen
minutes. The interviewers were free to ask any other
specific questions in order to satisfy themselves that SP
was not being confused with other routine ANC medications. Communication was either in English or a
local vernacular language (whichever was convenient
for individual women). Whilst in the clinic, one of the
investigators scrutinized all completed questionnaires
to ensure correctness and completeness of records before they were filed.
Data management and statistical analysis

Data were coded, double-entered and validated in
EpiData® [30] from where it was exported to R statistical computing software [31] for analysis. Descriptive
statistics were used to summarize sociodemographic,
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obstetric, as well as knowledge, practice and SP experience data. Compliance with SP-IPTp intake instructions
was defined as participants who reported receiving
three tablets of SP and took all three tablets at once.
This was the main outcome variable in this study. Other
variables such as participant age, education level, parity,
number of ANC visits in most recent pregnancy and
correct knowledge on the role of SP (as used during
pregnancy) were investigated as predictors of compliance with SP intake instructions. As regards knowledge
on the role of SP, one was considered to have correct
knowledge if they said SP was used to prevent malaria.
Thus, for purposes of analysis, there were only two categories for this variable. Multicollinearity was examined
between all variables by calculating the variable inflation
factor (VIF) for each predictor variable. Binomial
logistic regression was then used to investigate each,
beginning with univariate analysis. Odds ratios were
computed for each variable with statistical significance
set at p ≤0.05 at the 95% confidence level. In order to
avoid confounding bias in effect estimates arising when
bivariate selection is used for inclusion of variables in
multivariate models [32], all variables regardless of significance, were included in the full multivariate model.
The robustness of the final model was validated by nonparametric bootstrapping, with 1,000 new datasets randomly generated from the original dataset.
Ethical considerations

In order to avoid the possible negative influence of
written consent on rapport between interviewer and
respondent, women were required to give only oral
informed consent. In any case, the study was also
deemed to pose minimal risks to participants. Confidentiality was maintained by ensuring one-on-one
interviews in private, well-lit rooms. Numeric identification codes were used in order to conceal individual
identities and all records were securely handled by
study staff. The study protocol was reviewed and approved by the Mulago Hospital Research and Ethics
Committee (ref MREC number 397) and permission to
conduct the study was granted by the Uganda National
Council for Science and Technology (UNCST).

Results
General characteristics of pregnant women surveyed

All women approached for the study consented to participate. The median age (and IQR) was 25.0 (22–28)
years with a minimum and maximum of 16 and 43 years,
respectively. Median gestational age (and IQR) was 24.0
(20–32) weeks with a minimum and maximum of four
and 36 weeks, respectively. Other characteristics of the
women surveyed are presented in Table 1.
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Knowledge associated with SP use during pregnancy

Nearly all respondents (99.4%) had heard about SP prior
to the interview. Regarding knowledge on the role of SP
as used during pregnancy, 57% mentioned prevention of
malaria in mother or unborn baby while 15.4% thought
it was used to treat malaria. About 26% and 0.9% respectively, did not know its indication or cited other
reasons not related to malaria (Table 1). Regarding
knowledge on the dosing of SP as per health workers’ instructions, 86.5% of respondents mentioned the correct
dosing instructions i.e. three tablets all taken at once.
Practices associated with SP use during pregnancy

Most respondents (89.9%) had used SP during pregnancy with 63.9% having used it in their current pregnancy. Most respondents (64.4%) had accessed SP
from a hospital followed by a private clinic (16.9%) or
other public health facility (10.2%). When asked to
recall why they had used SP during pregnancy, 54.1%
mentioned that it was offered on a routine ANC visit
about which they had no particular complaint (or
symptom) related to malaria. Twenty-six per cent reported receiving SP because they had complained of
malaria symptoms while 11.3% received it on separate
occasions both as routine ANC medication as well as
when they had confirmed episodes of malaria during
pregnancy. Approximately 9% could not recall why
they were given SP during pregnancy. When asked to
mention the number of SP tablets they had received
along with the health workers’ dosing instructions,
86.5% reported that they were given three tablets
with instructions to take all at once. This same proportion of women reported using SP in the manner
instructed thus meeting the criteria that defined
compliance in this study. Other respondents 4.6 and
2.5% reported receiving more than three or less than
three tablets, respectively, to be taken at various
times. Forty women (6.4%) could not recall the number of tablets received.
Predictors of compliance with SP-IPTp intake instructions

All predictor variables had VIF values less than 1.86
(R2 < 0.46) suggesting limited collinearity between variables. This allowed for all to be independently entered
into the multivariate model without fear of loss of precision in effect estimates. Logistic regression showed
that participant age, education level, number of ANC
visits in previous pregnancy and correct knowledge on
SP-IPTp were significantly associated with compliance
with SP intake instructions when independently investigated (Table 2). However, in the multivariate model,
only correct knowledge on SP use remained statistically significant with effect estimates showing that it
offered approximately two-fold increase in compliance
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Table 1 General characteristics of pregnant women
surveyed (n = 700)

Perceived unwanted effects of SP-IPTp and willingness to
take it again

Characteristic

Overall, 68.7% of pregnant women felt that SP was safe
because they did not experience any bad effects following intake. However, up to 31.3% experienced some
form of unwanted effect, which they attributed to SP.
The most common effects mentioned were nausea and
vomiting (7.3%) and general body weakness (7.0%).
Other effects mentioned were headache or dizziness
(5.9%) and abdominal pain or diarrhoea (1.4%). Few participants (5.9%) reported more than one unwanted effect.
Occurrence of allergic-type reactions, such as skin eruptions or fever-like symptoms, were reported by 0.3 and
0.9% of women, respectively. When asked whether they
would take SP again given their previous experiences,
most women (92.7%) were willing to take it again.
Among the few (n = 57) who responded negatively, forty
seven cited fear of injury to themselves while ten cited
fear of injury to their unborn baby.

Number of
respondents

Proportion
(%)

Parity (number of previous pregnancies ≥28 weeks)
First pregnancy

148

21.1

Second pregnancy

173

24.7

Third or more pregnancies

379

54.2

Number of ANC visits in last pregnancy (n = 552)*
None

32

5.8

One or two visits

90

16.3

Three visits

161

29.2

Four or more visits

269

48.7

113

16.1

Education level completed
None or never completed primary
Primary education

252

36.0

Ordinary level education

179

25.6

Advanced level education

87

12.4

Tertiary education

69

9.9

Knowledge on SP-IPTp use during pregnancy
Prevent malaria in mother
(or unborn baby)

399

57.0

Treatment of malaria

109

15.4

Do not know

187

26.7

Other response

6

0.9

None

432

68.7

Mild (headache/dizziness,
nausea/vomiting, fever)

105

16.7

Severe (skin reaction, abdominal pain,
general weakness)

92

14.6

Experienced SP-IPTp unwanted
effects (n = 629)**

*Data excludes primigravidae, **data from only previous users of SP-IPTp.

with SP intake (OR 1.98, C.I: 1.12-3.55, Table 2). Results of non-parametric bootstrap analysis showed
minimal bias of less than 10% for all model estimates.
All estimates also lay within the bias-corrected 95%
confidence intervals (Table 3).

Discussion
This study sought to identify knowledge and practice
gaps associated with SP-IPTp among an urban population of pregnant women attending ANC in Uganda. Despite high awareness and access to SP during pregnancy,
correct knowledge about its use in pregnancy was less
than adequate. A high proportion of women (43%) either
did not know the role of SP or thought it was still used
for malaria treatment. This is worrisome coming from
a group of pregnant women who attend ANC, because
it raises doubt whether these women can willingly take
SP (without supervision) in the absence of malaria
symptoms.
Because antenatal care platforms are supposed to provide access to a wide range of pregnancy friendly interventions, optimum ANC attendance is probably the most
important decision pregnant women and their partners
make. ANC attendance in this population was suboptimal
with less than half of women making the minimum recommended four visits in their most recent pregnancy.
Previous studies in Uganda have reported similarly low
figures: 34% in Jinja [19] and 37.1% in Luweero [33]

Table 2 Model outputs for predictors of compliance with instructions for SP-IPTp intake
Predictor variables

Unadjusted OR

95% C.I

Adjusted OR

95% C.I

Participant age

1.063

1.007-1.124

1.054

0.974-1.144

Education level

1.268

1.043-1.549

1.275

0.992-1.655

Parity*

1.089

0.937-1.277

1.051

0.812-1.375

Number of ANC visits

1.201

0.999-1.445

1.112

0.918-1.348

Correct knowledge on SP-IPTp use

2.492

1.526-4.120

1.981

1.118-3.551

Experience of SP unwanted effects

1.477

0.859-2.651

1.222

0.650-2.418

Hosmer and Lemeshow goodness of fit (GOF) test: χ2 = 4.8907, df =8, p-value =0.7692.
*Parity = Number of previous pregnancies >28 weeks, OR = Odds ratio, CI = Confidence interval.
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Table 3 Model validation results from bootstrap analysis using 1000 randomly generated datasets
Original log odds

Bias (%)

Std. error

Bias corrected and accelerated 95% CI

Intercept

–0.998

–6.561

1.059

(–3.119 – 0.950)

Participant age

0.052

0.265

0.048

(–0.041 – 0.141)

Education level

0.243

0.871

0.132

(–0.022 – 0.494)

Parity

0.049

0.529

0.141

(–0.229 – 0.333)

No. of ANC visits

0.106

0.035

0.101

(–0.108 – 0.293)

Correct knowledge on SP

0.683

0.748

0.303

(0.067 – 1.278)

Experience of SP unwanted effects

0.201

3.397

0.363

(–0.506 – 0.881)

districts. These figures however remain higher than the
national average of 25% as per the most recent Demographic and Health Survey report [34]. Across sub-Saharan
Africa, wide variation in ANC attendance patterns has
been noted. A recent review on this subject estimated that
71% of women attend ANC at least once, with only 44%
making four or more visits [35]. Reasons for non-ANC
attendance have been identified in several studies [36,37]
and include issues relating to ignorance, access (availability, costs), concerns about religious or cultural violations,
and the perception of having a normal pregnancy
(especially common among multiparous women). In some
instances, non-ANC attendance was attributed to a perceived lack of enforcement by relevant local authorities.
Studies also show that women who make fewer ANC
visits have the least chance of accessing pregnancy friendly
interventions [37,38]. Moreover, such few attendances
tend to occur later in pregnancy, thus particularly affecting preventive interventions like malaria-related health
education which is normally begun in early pregnancy.
Lack of knowledge about when to start ANC visits has
been identified as the most critical reason associated
with late index ANC attendance at Mulago hospital [39]
and this may account for some of the SP knowledge
gaps identified in this study.
Over one third of pregnant women received SP following presentation with malaria symptoms. This is worrisome as it suggests that some health workers continue
to prescribe (or dispense) SP for treatment of symptomatic malaria among pregnant women. SP no longer has
the efficacy required for treating clinical malaria. Its use
instead of quinine or ACT, therefore, increases the risk
of adverse pregnancy outcomes such as abortions due to
ineffectively treated malaria. These findings are not entirely new in Uganda where recent studies from Jinja
[40] and Mukono [41] districts have reported a 37 and
48% use of SP among febrile pregnant women, respectively. Until now, such rampant misuse of SP was thought
to be unique to rural populations. However, this report
suggests that the pattern may not be different among
urban women. Elsewhere, a recent study in Nigeria

revealed that chloroquine and SP were the most common anti-malarial medicines used among rural pregnant women [16]. Considering that hospitals, followed
by private clinics, were the most common sources of
SP in this study, these findings indicate a high degree of
non-adherence to treatment guidelines among health
workers. This trend requires an urgent check as it carries
serious implications for the well-being of pregnancies
afflicted by malaria in Uganda.
Pregnant women reported a high degree of compliance
with SP instructions (86.5%) when received as IPTp.
Similarly, high compliance rates (77.4%) were reported
by Akinleye et al. among rural Nigerian women [15].
The high compliance rate in this study and the fact that
nearly all women were willing to take SP again in future,
suggests that SP is perceived as a relatively safe drug.
This is contrary to earlier reports in which SP was perceived as ‘too strong’, thereby likely to weaken pregnant
women and cause abortions or foetal abnormalities [24].
These findings are in line with earlier suggestions by
Sangare et al. that when offered SP-IPTp, pregnant
women will accept and use it [19]. In this study, correct
knowledge on SP-IPTp was found to be a significant
predictor of compliance with intake instructions. This is
consistent with findings from one Nigerian study that
suggested that knowledge about malaria prophylaxis in
pregnancy predicted IPTp utilization among rural
women [16]. Findings from the two studies underscore
the notion that awareness of the health benefits of an
intervention will promote its uptake, at least during
pregnancy. The importance of knowledge and awareness
campaigns aimed at promoting positive health practices
was therefore highlighted by this study.
It was reasonable to assume that pregnancy presented
an opportunity to learn about SP-IPTp or other pregnancyrelated health information. This would be especially true
among women who attended ANC because of the increased likelihood to interact with appropriate information
sources. Since the majority of women in this study had experienced at least one previous pregnancy, for which a median of three ANC visits were made, it was anticipated that
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number of ANC visits (in a previous pregnancy) would
positively predict reported compliance with IPTp instructions. This was however not true and may point towards a
deficiency in malaria-related health education as normally
given during ANC visits. Alternatively, malaria-related
health messages (if any) presented during ANC visits may
be inappropriately tailored to pregnant women’s needs. In
addition, this observation may be a manifestation of late
ANC attendance as earlier observed in this discussion.
This report may be considered unique in attempting
to present actual users’ experiences and perceptions on
SP safety, in contrast to most studies that have used provider perspectives. Overall, its findings are consistent
with a previous review upholding the safety of SP in
pregnancy [42]. Pregnant women in this population may
therefore have a low risk perception towards SP considering the high compliance rate and willingness to use it
again in future. Cases of non-compliance with SP intake
(if any) are likely to arise due to factors such as physiological aversion to oral medication or a perceived lack of
benefit (from SP) owing to limited knowledge as elaborated above.
A key limitation of this study was the exclusive reliance on respondents’ verbal reports as a measure of outcome variable (i.e., compliance with SP-IPTp intake
instructions). This was subject to social desirability bias
as respondents’ answers may have reflected what they
believed the interviewer would find acceptable, not necessarily the fact of SP intake. As such, it is possible that
some level of inaccuracy in outcome measurement
occurred. Even though this was anticipated, little could be
done to control for it within a cross-sectional study design.
Furthermore, these findings may not be generalizable to
all Ugandan women, particularly those who do not attend
ANC. However, such persons cannot access SP-IPTp
within the current delivery platform, hence their views are
of limited consequence on the current implementation
challenges. However, the robustness shown by bootstrap
analysis provides a basis for generalization of study findings to ANC-attending pregnant women living in both
urban and non-urban settings within Uganda. These findings may also apply elsewhere in developing countries
with similar sociodemographic profiles and health system
challenges. Lastly, the use of exit interviews precluded the
possibility of obtaining greater insights into SP-IPTp
knowledge and practices as this would have required the
addition of focus group discussions. Nevertheless, the
current study provides useful insights into important
knowledge and practice gaps associated with SP use during pregnancy.

Conclusion
Despite high awareness of SP, knowledge on the rationale of its use during pregnancy was less than adequate.
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Correct knowledge on the role of SP during pregnancy
predicted compliance with SP-IPTp intake instructions.
SP was perceived as a relatively safe drug and women
were willing to take it again without supervision. For as
long as unsupervised intake of SP-IPTp remains routine,
providers should endeavour to inform and educate pregnant women on the rationale of this intervention. Information should emphasize the importance and benefits of
compliance with SP-IPTp.

Additional file
Additional file 1: Malaria and anti-malarial drug use patterns
among pregnant women attending Mulago Referral Hospital,
Kampala.
Abbreviations
ACT: Artemisinin-based combination therapies; ANC: Antenatal care;
ANC: Antenatal clinic; IPTp: Intermittent preventive treatment of malaria
during pregnancy; SP: Sulphadoxine-pyrimethamine; UNCST: Uganda
National Council for Science and Technology; VIF: Variable inflation factor;
WHO: World Health Organization.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
COO participated in conception and design of the study, data collection,
analysis, interpretation and drafting the manuscript. RKB participated in data
analysis, interpretation, read and critically revised the manuscript. JB and CO
participated in conception and design of the study, read and critically
revised the manuscript. All authors approved the final version of manuscript.
Acknowledgements
This work was supported by Grant Number 5R24TW008886 supported by the
following offices of the United States of America; Office of the US Global
Aids Coordinator (OGAC), National Institutes of Health (NIH) and Health
Resources and Services Administration (HRSA). Its contents are solely the
responsibility of the authors and do not necessarily represent the official views
of the supporting offices. We are sincerely grateful to Komujuni Sarah Caro,
Agasha Anita and Wahab Sofia for their diligent services as interviewers. We
thank all the women who kindly accepted to participate in this study.
Author details
1
Department of Pharmacology and Therapeutics, School of Biomedical
Sciences, College of Health Sciences, Makerere University, Kampala, Uganda.
2
Department of Pharmacology and Therapeutics, Faculty of Medicine, Gulu
University, Gulu, Uganda. 3Department of Obstetrics and Gynaecology,
School of Medicine, College of Health Sciences, Makerere University,
Kampala, Uganda.
Received: 14 August 2014 Accepted: 7 October 2014
Published: 11 October 2014
References
1. WHO: World Malaria Report 2012. Geneva, Switzerland: World Health
Organization; 2013.
2. Uganda total fertility rate - demographics. Available from [www.indexmundi.
com/uganda/total_fertility_rate.html]. Accessed December 9, 2013.
3. WHO: A Strategic Framework for Malaria Prevention and Control During
Pregnancy in the African Region. Brazaville: HO Regional Office for Africa; 2004.
4. Chico RM, Chandramohan D: Intermittent preventive treatment of malaria
in pregnancy: at the crossroads of public health policy. Trop Med Int
Health 2011, 16:774–785.
5. Vallely A, Vallely L, Changalucha J, Greenwood B, Chandramohan D:
Intermittent preventive treatment for malaria in pregnancy in Africa:
what’s new, what’s needed? Malar J 2007, 6:16.

Odongo et al. Malaria Journal 2014, 13:399
http://www.malariajournal.com/content/13/1/399

6.

7.

8.
9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24.

25.

Harrington WE, Mutabingwa TK, Kabyemela E, Fried M, Duffy PE:
Intermittent treatment to prevent pregnancy malaria does not confer
benefit in an area of widespread drug resistance. Clin Infect Dis 2011,
53:224–230.
O'Meara WP, Smith DL, McKenzie FE: Potential impact of intermittent
preventive treatment (IPT) on spread of drug-resistant malaria. PLoS Med
2006, 3:e141.
White NJ: Intermittent presumptive treatment for malaria. PLoS Med 2005, 2:e3.
Kayentao K, Garner P, van Eijk AM, Naidoo I, Roper C, Mulokozi A, MacArthur
JR, Luntamo M, Ashorn P, Doumbo OK, ter Kuile FO: 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.
Taylor SM, Antonia AL, Chaluluka E, Mwapasa V, Feng G, Molyneux ME,
ter Kuile FO, Meshnick SR, Rogerson SJ: Antenatal receipt of sulfadoxinepyrimethamine does not exacerbate pregnancy-associated malaria despite
the expansion of drug-resistant Plasmodium falciparum: clinical outcomes
from the QuEERPAM study. Clin Infect Dis 2012, 55:42–50.
ter Kuile FO, van Eijk AM, Filler SJ: Effect of sulfadoxine-pyrimethamine
resistance on the efficacy of intermittent preventive therapy for malaria
control during pregnancy: a systematic review. JAMA 2007, 297:2603–2616.
Crawley J, Hill J, Yartey J, Robalo M, Serufilira A, Ba-Nguz A, Roman E, Palmer
A, Asamoa K, Steketee R: From evidence to action? Challenges to policy
change and programme delivery for malaria in pregnancy. Lancet Infect
Dis 2007, 7:145–155.
Mbonye AK, Magnussen P, Bygbjerg IB: Intermittent preventive treatment
of malaria in pregnancy: the effect of new delivery approaches on
access and compliance rates in Uganda. Trop Med Int Health 2007,
12:519–531.
Msyamboza KP, Savage EJ, Kazembe PN, Gies S, Kalanda G, D'Alessandro U,
Brabin BJ: Community-based distribution of sulfadoxine-pyrimethamine
for intermittent preventive treatment of malaria during pregnancy
improved coverage but reduced antenatal attendance in southern
Malawi. Trop Med Int Health 2009, 14:183–189.
Akinleye SO, Falade CO, Ajayi IO: Knowledge and utilization of intermittent
preventive treatment for malaria among pregnant women attending
antenatal clinics in primary health care centers in rural southwest. Nigeria:
a cross-sectional study. BMC Pregnancy Childbirth 2009, 9:28.
Amoran OE, Ariba AA, Iyaniwura CA: Determinants of intermittent
preventive treatment of malaria during pregnancy (IPTp) utilization in a
rural town in Western Nigeria. Reprod Health 2012, 9:12.
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.
Mubyazi GM, Bygbjerg IC, Magnussen P, Olsen O, Byskov J, Hansen KS,
Bloch P: Prospects, achievements, challenges and opportunities for
scaling-up malaria chemoprevention in pregnancy in Tanzania:
the perspective of national level officers. Malar J 2008, 7:135.
Sangare LR, Stergachis A, Brentlinger PE, Richardson BA, Staedke SG, Kiwuwa
MS, Weiss NS: Determinants of use of intermittent preventive treatment
of malaria in pregnancy: Jinja. Uganda. PLoS One 2010, 5:e15066.
Singh N, Squier C, Sivek C, Wagener M, Nguyen MH, Yu VL: Determinants
of compliance with antiretroviral therapy in patients with human
immunodeficiency virus: prospective assessment with implications for
enhancing compliance. AIDS Care 1996, 8:261–269.
Vermeire E, Hearnshaw H, Van Royen P, Denekens J: Patient adherence to
treatment: three decades of research. A comprehensive review. J Clin
Pharm Ther 2001, 26:331–342.
Matsui D: Adherence with drug therapy in pregnancy. Obstet Gynecol Int
2012, 2012:796590.
Nordeng H, Ystrom E, Einarson A: Perception of risk regarding the use of
medications and other exposures during pregnancy. Eur J Clin Pharmacol
2010, 66:207–214.
Mbonye AK, Neema S, Magnussen P: Perceptions on use of sulfadoxinepyrimethamine in pregnancy and the policy implications for malaria
control in Uganda. Health Policy 2006, 77:279–289.
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.

Page 8 of 8

26. WHO Malaria Policy Advisory Committee and Global Malaria Programme:
Malaria Policy Advisory Committee to the WHO: conclusions and
recommendations of September 2012 meeting. Malar J 2012, 11:424.
27. National Malaria Control Program: Uganda National Malaria Control Policy
2011. Kampala: Ministry of Health; 2011.
28. Cochran GW (Ed): Sampling Techniques. 2nd edition. New York: John Wiley
and Sons, Inc.; 1963.
29. Ribera JM, Hausmann-Muela S, D'Alessandro U, Grietens KP: Malaria in
pregnancy: what can the social sciences contribute? PLoS Med 2007, 4:e92.
30. Lauritsen JM: EpiData Entry, Data Management and basic Statistical Analysis
System. Odense, Denmark: EpiData Association; 2006. URL http://www.epidata.dk.
31. R Core Team: R: A Language and Environment for Statistical Computing.
Vienna, Austria: R Foundation for Statistical Computing; 2013.
URL http://www.R-project.org/.
32. Sun GW, Shook TL, Kay GL: Inappropriate use of bivariable analysis to
screen risk factors for use in multivariable analysis. J Clin Epidemiol 1996,
49:907–916.
33. Kiwuwa MS, Mufubenga P: Use of antenatal care, maternity services,
intermittent presumptive treatment and insecticide treated bed nets by
pregnant women in Luwero district, Uganda. Malar J 2008, 7:44.
34. Uganda Bureau of Statistics: Uganda Demographic and Health Survey 2011.
Calverton, Maryland USA: ICF International Inc; 2012.
35. Kinney MV, Kerber KJ, Black RE, Cohen B, Nkumah F, Coovadia H, Nampala
PM, Lawn JE, Science in Action: Saving the lives of Africa’s Mothers,
Newborns, and Children working group, Axelson H, Bergh AM, Chopra M,
Diab R, Friberg I, Odubanjo O, Walker N, Weissman E: Sub-Saharan Africa’s
mothers, newborns and children: where and why do they die? PLoS Med
2010, 7:e1000294.
36. Pell C, Menaca A, Were F, Afrah NA, Chatio S, Taylor LM, Hamel MJ,
Hodgson A, Tagbor H, Kalilandi L, Ouma P, Pool R: Factors affecting
antenatal care attendance: results from qualitative studies in Ghana,
Kanya and Malawi. PLoS One 2013, 8:e53747.
37. Simkhada B, Teijlingen ER, Porter M, Simkhada P: Factors affecting the
utilization of antenatal care in developing countries: systematic review
of the literature. J Adv Nurs 2008, 61:244–260.
38. Anders K, Marchant T, Chambo P, Mapunda P, Reyburn H: Timing of
intermittent preventive treatment for malaria during pregnancy and
implications for current policy on early uptake in north-east Tanzania.
Malar J 2008, 7:79.
39. Kisuule I, Kaye DK, Najjuka F, Ssematimba SK, Arinda A, Nakitende G, Otim L:
Timing and reasons for coming late for the first antenatal care visit by
pregnant women at Mulago hospital, Kampala Uganda. BMC Pregnancy
Childbirth 2013, 13:121.
40. Sangare LR, Weiss NS, Brentlinger PE, Richardson BA, Staedke SG, Kiwuwa
MS, Stergachis A: Patterns of anti-malarial drug treatment among
pregnant women in Uganda. Malar J 2011, 10:152.
41. Mbonye A, Birungi J, Yanow S, Magnussen P: Prescription patterns and
drug use among pregnant women with febrile illnesses in Uganda:
a survey in out-patient clinics. BMC Infect Dis 2013, 13:237–242.
42. Peters PJ, Thigpen MC, Parise ME, Newman RD: Safety and toxicity of
sulfadoxine/pyrimethamine: implications for malaria prevention in
pregnancy using intermittent preventive treatment. Drug Saf 2007,
30:481–501.
doi:10.1186/1475-2875-13-399
Cite this article as: Odongo et al.: Intermittent use of sulphadoxinepyrimethamine for malaria prevention: a cross-sectional study of knowledge
and practices among Ugandan women attending an urban antenatal clinic.
Malaria Journal 2014 13:399.

