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ABSTRACT 

 

Background: Malaria in pregnancy is a preventable public health concern causing adverse 

maternal and fetal outcomes. Intermittent Preventive Treatment during pregnancy using 

Sulfadoxine-Pyrimethamine (IPTp-SP) is one of the main strategies used to prevent malaria. 

In 2013, Kenya adopted the World Health Organization (WHO) recommendations of using 

three or more doses of IPTp-SP. A Recent study done in Kenya reported low (25%) uptake. 

The aim of this study was to investigate determinants of use of IPTp-SP in Kenya. 

 

Methods: Data was drawn from the 2015 Kenya Malaria Indicator Survey. A total of 1839 

women aged 15–49 years old, with pregnancies up to 3 years prior to the survey were 

analyzed. Bivariate and multivariate logistic regression analysis used to assess for 

independent predictors of IPTp-SP use. 

 

Results: Overall 57.3% of respondents used at least one dose (IPTp1) and 27.7% used three 

or more doses (IPTp3) which were both below roll back malaria targets (80%). Majority 

(94.4%) attended antenatal care. Number of visits at antenatal care, treated bed nets 

utilization and residing in Coastal, Nyanza and Western region increased the odds of IPTp1 

and IPTp3. Low malaria knowledge, residing in Central and North eastern region lowered 

odds IPTp1 and IPTp3. Higher education decreased the odds of IPTp1 but not IPTp3. 

 

Conclusion: Due to the low IPTp-SP use, despite a high antenatal care attendance, there is 

need to ensure SP availability at antenatal care. Continuous educational training for all health 

care providers and increasing messages on malaria prevention via posters and media 

recommended. 
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1.  INTRODUCTION 

 

 1.1. Burden of Malaria  

Malaria is a parasitic infection that poses as a serious public health challenge particularly 

in malaria endemic regions (1). It is endemic in 91 countries and almost half of the global 

population has a probability of getting infected by malaria (2). In the year 2016, 

approximately 216 million cases of malaria were reported globally. Majority (90%) of the 

cases were reported to have occurred in the World Health Organization (WHO) Africa 

region(2) . Malaria also contributes significantly to neonatal and maternal mortality by 

causing approximately 200,000 of all neonatal deaths and 10,000 of the total maternal 

deaths worldwide (3). Malaria is a major cause of death in children under five years. In 

the year 2016, it resulted in 285,000 deaths of children under five years which translated 

to a death every two minutes (2) There was a declining trend in number of deaths caused 

by malaria globally by 48% from 839,000 in 2000 to 445 000 deaths in 2016, however, 

malaria remains a public health burden due to a combination of factors which include 

increasing levels resistance of malarial parasites to antimalarial drugs and increasing 

resistance of the Anopheles mosquito vector to insecticides .(2) 

 

 

      1.2. Causes of Malaria 

Five Plasmodium species are known to cause malaria in humans, these include 

Plasmodium falciparum, Plasmodium vivax, Plasmodium ovale, Plasmodium malariae, 

and Plasmodium knowlesi (1). Most of the cases and deaths are caused mainly by P. 

falciparum species which is transmitted through the bite of an infected female mosquito 

of the genus Anopheles which had previously bitten a person infected with malaria(1). 

Transmission of malaria is dependent on climatic conditions, human immunity and the 

lifespan of the mosquito (1). Peak transmission occurs during and after the rainy 

seasons.  It may be higher in places where the lifespan of the mosquito is longer. Once 

transmitted, symptoms of malaria appear after about 10 to 14 days in a non-immune 

person (1). The common symptoms include high fevers, chills, sweats, joint pains and 

diarrhea, nausea, vomiting and headache. The confirmatory test recommended for all 
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cases of suspected malaria is a blood film for microscopy or a parasite based rapid 

diagnostic test (RDT) (1).  

      

1.3. Malaria in Pregnancy  

Approximately 125 million women in their reproductive age residing in malaria-endemic 

regions fall pregnant every year (4). Approximately 30 million of these women reside in 

countries in Africa where malaria is endemic (5).   

           1.3.1. Pathogenesis 

Pregnancy significantly increases the risk of infection with malaria, which is associated 

with unfavorable health outcomes for both the mother and her fetus especially during the 

first or second pregnancy (6). Pregnant women are more susceptible to malaria due to the 

unique ability of a group of infected red blood cells to sequester in the placenta, 

combined with a transient suppression of maternal immunity to allow fetal 

development and hormonal changes associated with pregnancy (7). During their first 

pregnancy, women have no preexisting immunity to placental parasites making them 

highly susceptible. Women who are pregnant for the first time, residing in areas with high 

malaria transmission develop immunity to placental parasites and are protected during 

subsequent pregnancies (7).  

 

          1.3.2. Epidemiology of Malaria during Pregnancy 

In areas of low malaria transmission, the levels of acquired immunity are low, making 

women who have been pregnant more than once unexposed and therefore unprotected. If 

infected they have an increased risk of severe malaria, which can result in stillbirths or 

spontaneous abortion or in the death of the mother (8). In areas of high transmission of P. 

falciparum malaria, the levels of acquired immunity are high, making pregnant women 

susceptible to asymptomatic infection, which can result in maternal anemia and placental 

parasitaemia, both of which can subsequently lead to intrauterine growth restriction and 

low birth weight (8). Low birth weight is a high-risk factor for perinatal death and it is 

also associated with infant morbidity and mortality (9). 
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Maternal malaria can also affect certain measures of infant health. Malaria infection in 

pregnancy interferes with the transfer of antibodies through the placenta to the fetus 

which affects its ability to mount an adequate immune response against notable 

pathogens during infancy(8) .Compared to infants born to mothers who are non-

infected, infants born to placenta-infected mothers have been found to be more likely to 

develop a malaria infection between four and six months of life (10). Infection by malaria 

during pregnancy is determined by a woman’s exposure to malaria infested mosquitoes, 

her immune status and possible coexisting infections such as Human Immunodeficiency 

Virus (HIV) and preventive interventions available to her (11).  

1.3.3. Strategies for malaria prevention in pregnancy 

 

     1.3.3.1.   History of malaria control strategies 

During the past twenty five years progress has been made in the development of effective 

prevention and control strategies to attenuate the impact of malaria in pregnancy. A 

Global Malaria Control Strategy was adopted in the year 1992 as a reaction to the 

growing malaria burden. In the year 1998, the WHO, United Nations Children's Fund 

(UNICEF), United Nations Development Programme (UNDP) and the World Bank 

established a Roll Back Malaria partnership in order to coordinate the global efforts in 

combating malaria. Their aim was to reduce the malaria burden by half (50%) by the year 

2010. Heads of state, from 44 malaria endemic areas in Africa aggregated in Abudja for 

the African Summit on Roll Back Malaria in the year 2000. During this summit, the 

leaders through a declaration, committed to “ensuring that sixty percent of pregnant 

women living in malaria-endemic communities accessed effective prevention and 

treatment of malaria by the year 2005”(12). This target has been revised to 100% by the 

year 2015 and to date still stands at 100% (13). 

 

Previously the WHO recommended a full treatment with an antimalarial drug during the 

first antenatal care visit, weekly chemoprophylaxis for all pregnant women in malaria 

endemic regions. The most frequently used drug for this chemoprophylaxis was 

chloroquine. However widespread resistance of P. falciparum malaria to chloroquine, 
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adverse effects, the bitter taste associated with it and poor compliance to the utilization of  

weekly regimen throughout pregnancy proved as limitations to this strategy (14). 

Since the year 2003, the WHO recommends “a three-pronged approach for the control of 

malaria in pregnant women living in areas of moderate to high malaria endemic regions 

in sub-Saharan Africa”. These strategies include provision of intermittent preventive 

treatment for malaria in pregnancy (IPTp) with sulfadoxinepyrimethamine (SP), use of 

insecticide-treated nets and prompt diagnosis and treatment of confirmed infection (15).   

  

1.3.3.2. Intermittent Preventive Treatment during pregnancy 

The introduction of IPTp was a turning point in the prevention of malaria during 

pregnancy in high transmission areas. IPTp involves providing pregnant women with an 

effective, single-dose antimalarial drug during routine antenatal visits. The current WHO 

guidelines state that “IPTp should be given up to at least three times to women living in 

moderate to high malaria endemic regions during pregnancy regardless of the woman’s 

malaria status, with the final dose being given until to the time of the woman’s delivery” 

(16).  All the doses should be given at the antenatal clinic and taken under directly 

observed therapy. SP is the currently recommended drug used malaria prevention during 

pregnancy. It has been demonstrated to be effective in reduction of placental malarial 

infection by 65%, improve maternal hemoglobin levels by 39%, and increase fetal birth 

weight by 42% (17). In order to be effective, the use of SP is recommended as early as 

possible in the second trimester of pregnancy. It is also to be used at regular intervals of 

at least one month apart (16). Evidence from case-control studies demonstrate that, if SP 

is exclusively taken in the second and third trimesters of pregnancy - after fetal organs 

have formed, it does not result in an increased risk of congenital malformations (18). 

 

 Despite adopting the recommendations and use of SP, the coverage of pregnant women 

living in areas of moderate to high malaria endemic regions in sub-Saharan Africa 

receiving at least three doses of IPTp-SP has remained low. In the year 2016, 

approximately 19% of eligible pregnant women from malaria endemic countries in Africa 

received the recommended three or more doses of IPTp-SP, while 56% received one or 

more doses (2). 
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1.4. Malaria in Kenya 

Malaria is a public health concern in Kenya. It is one of the leading causes of death and 

disability responsible for an approximate 18% of outpatient consultations and 10% of 

hospital admissions (19). Approximately 20% of deaths of children under five years are 

caused by malaria. Kenya has four main malaria epidemiological zones and 

approximately 70% of the population are estimated to be at risk of malaria (20). P. 

falciparum, which causes the most severe form of the disease, is the most common 

species accounting for approximately 99% of all malaria cases in Kenya (20). The main 

vectors responsible for malaria transmission in Kenya are Anopheles gambiae s.s., An. 

arabiensis, An. merus and An. Funestus.  Recent studies conducted in the lake endemic 

region document that, majority of vector bites (90%) occur indoors when most people are 

asleep, however some vectors bites have been found to occur outside and early in the 

evening (21). In the year 2006, Kenya adopted the artemisinin-based combination therapy 

(ACT) arthemether-lumefantrine (AL) as first line treatment for malaria. Kenya was also 

amongst one of the first countries to adopt the policy recommended by WHO as part of a 

multi-pronged approach as to reduce the burden of malaria in pregnancy(19).  The 

approaches used in Kenya include use of insecticide-treated bed nets, IPTp-SP and 

effective case management(19). In Kenya; IPTp –SP is used country wide but is mainly 

recommended in 14 counties with high malaria endemicity (19). SP is given mainly at the 

ante natal clinic. During the antenatal care visits, insecticide treated nets are also 

distributed at a very subsidized price and health talks about the effects of malaria on 

pregnancy are conducted.   

The Kenyan government has malaria control as one of its priorities, as demonstrated in 

the National Malaria strategy in Kenya 2009-2018 which has set the IPTp coverage target 

at 80%(19). However, various studies suggest that the uptake of IPTp remains below the 

set targets. The Kenya Malaria Indicators Survey (KMIS) for instance, carried out in 

2010, found that while 86% of pregnant women in Kenya received antenatal care from a 

medical professional and only 25% of women received the two or more doses of IPTp –

SP recommended at the time (22). A recent study done in Kenya by Karoki et al (2016) 

also found that there has been a significant decline from 2012 through 2015, in the 
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number of pregnant women in Kenya receiving IPTp-SP in the regions of highest malaria 

burden (23). Low IPT-SP coverage is a threat to reducing malaria incidence and maternal 

mortality in Kenya. Like other countries in sub-Saharan Africa, Kenya has continued to 

fall short of Sustainable Development Goals (SDGs) for reducing child mortality and 

reducing maternal death with a maternal mortality ratio 510 per 100,000 live births (24). 

Prevention of malaria during pregnancy remains one of the most imperative and 

achievable targets of the SDG 3 of ending preventable deaths of newborns and children 

under 5 years of age and reducing the global maternal mortality ratio to less than 70 per 

100,000 live births, respectively, between 2015 and 2030 (25). Through an increased 

universal access to health and using preventive interventions these goals can be attained. 

1.5. Factors that determine the use of IPTp-SP  

Various individual level factors, household level factors and health system factors that 

determine the use of IPTp-SP have been evaluated in several recent population-based 

studies.  

1.5.1. Antenatal care initiation 

Early first antenatal care visits by pregnant women was found to be significantly 

associated with the use of adequate doses of IPTp-SP. Studies have revealed that late 

antenatal care initiation is associated with incomplete or no use of IPTp-SP ((26) (27), 

(28), (29). Antenatal care during the first and second trimester has been found to be 

positively associated with the use of IPTp-SP (30). 

 

1.5.2. Number of visits at antenatal care 

The number of visits at antenatal care has been found to increase the use IPTp-SP in 

some studies (31), (32). The receipt of partial IPTp-SP doses was reported to be higher 

among women who received antenatal care less than four times than that observed among 

women who had sought antenatal care more than four times. However, some studies 

found no significant association between the use of IPTp-SP and number of visits at 

antenatal care (29), (32), (33), (34),(35).  
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 1.5.3. Gravidity 

The number of pregnancies a woman has had, has been identified to be associated with 

the use of IPTp-SP. Women who have a first pregnancy (single gravidae) have been 

found to be significantly associated with taking inadequate SP dose (36). Other studies 

found gravidity had no significant association with the use of IPTp-SP. (31). 

 

1.5.4. Age  

Some studies found the use of IPTp-SP increasing with age, younger age groups 

generally associated with low IPTp-SP use (35) Being in the age groups 30–34 and 35–39 

year has also been found to be associated with the optimal use of IPTp-SP (30). Age 

however was a non-significant predictor of the use of IPTp-SP in some studies (28), (37).  

 

1.5.5. Education 

Education has been inconsistent amongst the studies. It has also been identified by some 

studies to be a significant predictor of the use of IPTp-SP which found an association 

between low or no education level and low use of IPTp-SP (29) (30).  In some studies, 

however, education was not shown to be a statistically significant predictor of the use of 

IPTp-SP ((28), (31), (37),(38). 

  

1.5.6. Household wealth 

A lack of association between the use of IPTp-SP and socio-economic factors such as 

household wealth, has been reported in several studies ((32), (33), (34), (35) (37),(38). 

    

1.5.7. Knowledge of malaria  

In some studies, knowledge about malaria in pregnant women has been found to 

significantly increase the use of IPTp-SP (29), (39). Other studies have however found no 

associations between knowledge of malaria and the use of IPTp-SP ((32), (33), (34), (35), 

(40). Contrary to their finding other studies found knowledge about malaria prevention 

significantly increased the use of IPTp-SP (30),(39)).  Another recent study found that 

lack of knowledge of adverse consequences of malaria in pregnancy was significantly 

associated with low use of IPTp-SP ((27).  
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1.5.8. Religion 

A few studies have explored the relationship between the use of IPTp-SP and the 

respondent’s religion(37) (41) . These studies that investigated relationship between 

religion and the use of IPTp-SP found no significant association. 

 

1.5.9. Health system level factors 

Other studies have identified health system factors to be related to the use of IPTp-SP. 

These factors include service provision related factors such as workforce shortage, poor 

skills of providers with lack of knowledge and training on IPTp-SP causing confusion 

regarding the timing of doses and the recommended number of SP doses ((26), (27), 

(39)). Other factors like stock outs and erratic drug supply has been found to significantly 

decrease the use of IPTp-SP ((26), (28), (36), (39)).   Studies have also noted that 

compliance to the recommended direct observed therapy in administering SP for IPTp at 

antenatal care clinics was an issue due to shortage of clean water and cups (28), (42). 

A previous study done in 31 countries, found that despite a high antenatal clinic 

attendance during pregnancy, 19 million pregnant women did not use IPTp-SP. This left 

them unprotected and therefore suggests missed opportunities when women attend clinics 

but are not given intermittent preventive treatment (43). 

 

1.6. Rationale of the study 

Given the dangers that malaria infection during pregnancy poses to the health of the 

mother, her unborn fetus, and the neonate, adequate actions should be taken to treat and 

prevent malaria infection during pregnancy. The decreasing trends in the use of IPTp-SP 

documented may be due to a number of factors that influence the implementation of IPTp 

and the use of SP by pregnant women.  Knowledge of these factors are important in order 

to fill the gaps and scale up IPTp-SP alongside other malaria in pregnancy interventions. 

Overall identification and knowledge of these factors are imperative in decreasing the 

cases of malaria in pregnancy and reducing maternal mortality.  
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1.7. Aim of study 

The aim of this study was to investigate factors that determine the use of Intermittent 

Preventive Treatment of Malaria (using SP) amongst women who had a recent pregnancy 

that led to a live birth in Kenya. 

 

The objective of this study is to identify and compare the individual, household level and 

community level determinants of use of at least one dose of SP and the use of at least 

three doses of SP to prevent malaria in pregnancy in women who had a recent pregnancy 

that led to a live birth in Kenya. 

 

1.8. Theoretical framework 

 This study used the social-ecological model to identify and understand factors which 

may determine the use of IPTp-SP for malaria prevention in pregnant women (44). The 

socio-ecological model “recognizes and describes the interwoven relationship that exists 

between an individual and their environment” (44). It consists of four levels (Figure 1): 

individual, relationship/ interpersonal level, community level and societal level factors. In 

this study, only individual, relationship and community level factors were used.  In 

addition, the “relationship” level factors were termed as “household” level factors. The 

individual level factors include the characteristics of an individual that influence behavior 

change for example, education, knowledge, attitudes, gender, age, religion, socio-

economic status. While it is the individual responsibility of pregnant women to institute 

and maintain the lifestyle changes necessary for example the use of IPTp reduce risk of 

malaria infection and improve their health, their behavior is determined to a large extent 

by social environment, e.g. community norms and values, regulations, and policies (44). 
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Figure 1:  The Social Ecological Model.  Adapted from the Centers for Disease 

Control and Prevention (CDC) 

 

1.9. Research question 

What are factors that determine the usage of intermittent preventive treatment for malaria 

using SP among pregnant women in Kenya?  

 

2. METHODS 

2.1. Study design 

This study used cross-sectional survey secondary data extracted from the KMIS, 2015 

(45). The KMIS was conducted between July 6, 2015 and August 15, 2015 and was based 

on a nationally representative sample of 7,313 households drawn from the four malaria 

epidemiological zones in Kenya. 

  2.2. Research setting  

Kenya is a low middle-income country located in Eastern Africa with an area of 

580,367 km², bordering Ethiopia, Tanzania, Uganda, Sudan and Somalia (45). The Indian 

Ocean lies in the south east and Lake Victoria sits on its west. Kenya has eight provinces 

and lies on the equator therefore faces considerable variations in temperature and 

precipitation due to the differences in altitude. The coastal region and Lake Region have 

high temperatures and may experience high rainfall. There are two rainy seasons—the 

long rains which occur from April to June and the short rains which occur from October 

to December. As a result of the El-Niño Southern Oscillation phenomena that occurs 
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every 3-5 years, severe rainfall anomalies may occur (45). The highest temperatures are 

from February to March and the lowest from July to August (45).  

 

 

  

Figure 2: Map of Kenya showing spatial distribution of malaria in Kenya. (46) 

 

There are four malaria epidemiological zones in Kenya, predicted by temperature, rainfall 

pattern/ precipitation and altitude (45), (46). These include the highland epidemic-prone 

areas, endemic areas (lake and coast), semi-arid seasonal malaria transmission areas, and 

low-risk malaria areas. Figure 2 above demonstrates the map of Kenya with the different 

epidemiological regions and the P.falciparum parasite rates (PfPR) in Kenya. 
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The highland epidemic region has a malaria prevalence of 3.3%.  Malaria transmission is 

seasonal and has annual variations in the highlands of Kenya. Due to a rapid increase in 

population, coupled with projects to construct and expand roads, deforestation and 

multiple irrigation schemes in the highlands, there has been an expansion in mosquito 

breeding habitats. Epidemics occur in this region when there is an increase in minimum 

temperatures during periods of long rains which in turn favors mosquito breeding, 

causing increased malaria transmission (45). 

With a malaria prevalence of 4.3% and more than 40% respectively, Lake Victoria in 

western Kenya and in the coastal regions have stable and high malaria transmission 

throughout the year due to favorable humidity and temperature. Malaria in semi- arid 

areas is seasonal, pools of water due to the rainy season and usual hot temperatures, 

furnish breeding sites for mosquitos (45) (46). The central highlands of Kenya which 

have low temperatures are the low risk malaria areas and have a 1.1% parasite 

prevalence.  

With a population of 38.6 million and approximately 42 ethnic groups, its economy is 

boosted mainly by agriculture and tourism (45). Approximately 17% of total population 

consist of women in their reproductive age (between 15years to 49 years of age). The 

two official languages used are, Swahili and English which are used in varying degrees of 

fluency for communication with other populations. The country has an extensive 

transport network with paved and unpaved roads(45). The internal road network 

including feeder roads in rural areas improve access to health care services and 

distribution of essential supplies. Approximately 13% of housing structures in Kenya are 

either traditional or shanties which may allow mosquitoes to easily pass through the walls 

therefore increasing the transmission of malaria (45). 

The health care in Kenya is provided along a continuum of care beginning from the 

community level and ending at the country’s national referral hospitals through a 

hierarchy of healthcare levels. The government manages nearly 51% of various levels of 

healthcare in Kenya, while 36% are governed by the private, for-profit sector and 13% by 

the private, not-for-profit sector. 

 

https://en.wikipedia.org/wiki/Official_language
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Kenya has a National Malaria Strategy 2009-2018 which is a concerted effort involving 

multiple stakeholders to achieve a malaria-free Kenya through use appropriate malaria 

preventive interventions including vector control- use of insecticide treated nets, IPTp-

SP, effective diagnosis and treatment using the National Malaria Treatment Guidelines, 

preparedness for epidemics and monitoring and evaluation (19). In Kenya, there have 

been three national malaria indicator surveys recently, in 2015, 2010 and 2007. 

2.3. Study population   

This study was based on the population of women aged between 15 and 49 years who had 

a live birth in the 3 years prior to the survey and were either a permanent resident or a 

visitor present of the household on the night before the survey (45).  

2.4.   Sampling  

            2.4.1. Sampling technique  

The KMIS was conducted in July 6 to August 15, 2015 and was based on a nationally 

representative sample of 7,313 households drawn from the four malaria epidemiological 

zones in Kenya(45). Using the Fifth National Sample Survey and Evaluation Program 

(NASSEP V) master sampling frame generated by the Kenya National Bureau of 

Statistics (KNBS) for household-based surveys in Kenya, the households were chosen 

using a two-stage stratified cluster sampling design.  The sampling frame was divided 

into four equal sub-samples, one of which the 2015 KMIS sample data was drawn. A 

total of 246 clusters (131 rural, 115 urban) were chosen in the initial stage with equal 

probability from the NASSEP V. From each of the chosen clusters a uniform sample of 

30 households were selected in the second stage using systematic sampling and only 

selected households were interviewed (45).  

           2.4.2. Eligibility criteria and response rates in the 2015 KMIS  

In the 2015 KMIS, all women aged 15-49 years from the sampled households were 

eligible for individual interviews. In households where interviews were conducted, a total 

of 5,585 women were found to be eligible for individual interviews, with 5,394 of them 

being successfully interviewed. This translates to a response rate of 97% for the women 

(45). 
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2.5. Sample size 

The 2015 KMIS included 5394 eligible women which was considered a nationally 

representative sample. For this study, sub-sample of with women who had a delivery 3 

years prior to survey were analyzed (45). 

2.6. Data collection 

Data collection in the 2015 KMIS, took a total period of 6 weeks from July 6 to August 

15, 2015.  It was completed by twenty five teams, comprising of a supervisor, two 

interviewers, a clinician, and a laboratory technologist each.  Each team was allocated to 

clusters according to their local language competency. Where they spent an average of 

three days (45). 

The supervisors, health workers and interviewers went through a 10 day training before 

the data collection began. The training sessions were mainly on background of the 

survey, interviewing techniques used during the survey, how to use the questionnaire, and 

testing procedures (45). 

There were three types of questionnaires used - a Household Questionnaire, a Woman’s 

Questionnaire, and a Biomarker Questionnaire which were translated into Kiswahili. 

These questionnaires were programmed into tablet computers for data collection. 

 The household questionnaire: Using the Household Questionnaire, basic information on 

the characteristics of each person listed in the household was collected, such as age, sex, 

and relationship to the head of the household was collected. One of its functions was to 

identify women between 15-49 years eligible for the individual interview and children 

age 6 months to 14 years eligible for further testing on malaria and anemia. Information 

such as the source of water, type of toilet used, ownership of assets, type of materials 

used in the households’ construction and ownership and utilization of mosquito nets that 

characterizes the household as a dwelling unit was also collected using this questionnaire 

(45). 

The Woman’s Questionnaire: The Woman’s Questionnaire was used to collect female 

respondent’s reproductive history from 6 years prior to survey, information antenatal care 

and preventive malaria treatment for the most recent birth from women between 15-49 
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years. Other background information such as education level and media exposure, as well 

information on general knowledge about malaria was collected using this questionnaire 

(45). 

The Biomarker Questionnaire:  This was used to record the results from the tests done on 

children age 6 months to 14 years. These tests included hemoglobin measurements and 

malaria rapid diagnostic tests (45). 

 

2.7. Variables of interest 

           2.7.1 Outcome variable 

The outcome variables for this study include: 

 IPTp1, which is defined as the use of at least one dose of SP to prevent malaria in 

recently pregnant women with no use coded as “no” and use coded as “yes” respectively 

(Table 1). 

 IPTp3 is defined as the use of at least three doses of SP to prevent malaria in recently 

pregnant women with less than 3 doses coded as “no” and 3 or more doses coded as 

“yes”. 

            2.7.2 Predictor variables  

Based on the theoretical framework (Figure 1), 15 potential determinants of use of IPTp -

SP in the 2015 KMIS were identified. The variables were divided into individual, 

household and community factors for the purpose of this study as described below: 

 Individual-level factors 

Factors directly related to the female respondent were considered as individual level 

factors. They include the following:  

 Woman’s recent age in years: This was the female respondent’s current age in years. It 

was divided into 3 categories; 15-24 years, 25-34years and 35 years and above. 

Respondents between 15 – 24years were used as the reference category. 
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  Highest level of education: This was the highest level of education that was attained by 

the respondents. Categorized in four categories namely: no education, primary, secondary 

and higher education.  No education was used as the reference category.  

 Religion:  The religious affiliation of the respondent. Categorized as No/ other religion, 

Protestant, Roman Catholic and Muslim. Protestant was used as the reference category. 

 Total number of children ever born:  Number of children the female respondent has 

given birth to. Categorized as; 1-2, 3-5, and 6 and more children. Female respondents 

with 1-2 children were used as reference category. 

 Number of visits at antenatal care:  The total number of times the respondent attended 

antenatal care during pregnancy. Categorized as No visits, 1-4 visits, 5-8 visits, > 8visits. 

No visits was used as the reference category  

 Type of bed net the respondent slept under the night before the survey: This was 

categorized as either use of treated bed net or no use of treated bed net/used an untreated 

net. Female respondents who did not sleep under a mosquito bed net/ used an untreated 

net were used as a reference category. 

 Have seen or heard any messages about malaria: This was categorized as Yes and No. 

Female respondents who had not seen or heard any messages about malaria were used as 

the reference category. 

 Knowledge on Importance of seeking antimalarial treatment: Categorized in 3 

categories; Extremely important, Very important and A little / Not at all important. The 

extremely important was used as the reference category. 

 

Household factors 

 Sex of Head of Household: Categorized as Male and Female. Households headed by 

males were used as the reference category. 

 

 Number of dejure household members: This was the number of the usual residents who 

lived in the household. Categorized into 1-3, 4-9, >7 members. Households with 7 or 

more residents were used as a reference category. 
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 Radio: This variable confirms the presence of a radio in the household. Chosen to assess 

media coverage of malaria information. This was categorized as yes or no. Households 

with no radio were used as a reference category.  

 

 Electricity: This variable confirms the presence of electricity in the household. This was 

categorized as yes or no. Households with no electricity were used as a reference 

category. 

 

 Household Wealth index:  This was a composite of a household’s cumulative living 

standard. It is calculated using data on a household’s ownership of assets, such as; 

materials used for housing construction; televisions and bicycles; and types of water 

access and sanitation facilities. It was categorized into Poorest, Poorer, Middle, Richer, 

and Richest. The richest category was used as the reference. 

 

Community Factors 

 Region: This was the de facto region of residence where the female respondent was 

interviewed.  Categorized as Nairobi, Coast, Rift valley, Western, Central, Eastern, North 

Eastern, and Nyanza Provinces. Rift valley was used as the reference category as it was 

the largest region. 

 Residence: This was the de facto type of place of residence where the female respondent 

was interviewed and was categorized as urban and rural. Urban was used as the reference 

category. 

 

2.8. Statistical analysis  

            2.8.1. Data Management 

For this study, an individual recode dataset of the 2015 KMIS was used. The data was 

downloaded from the Demographic and Health Survey website. The Demographic Health 

Survey VI recode manual was used to help in understanding the definitions of the 

variables. After importing the data file to R Commander, the relevant variables required 

for the analysis which based on a review of literature and the chosen theoretical 

framework had potential to influence the use of IPTp-SP in pregnancy were identified. 
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All the other variables to the study were deleted. Recoding of these relevant variables 

was done using the recode function of the R Commander. All the recoded variables are 

listed in Table 1 available in the annex. Most of the variables were categorical and the 

few numeric variables were converted to factor variables. The statistical analyses were 

performed using the statistical software R 3.4.3 and significant associations have been 

measured at 5% alpha level (p < 0.05).  

            2.8.2. Descriptive statistics 

Descriptive statistics were used to describe, compare and summarize the 

sociodemographic variables which were then presented in tables. Mean values were 

calculated for continuous variables while categorical variables were presented in 

percentages. Pearson’s Chi Squared test and two way contingency tables were used to 

assess for statistical significance and the distribution frequencies of the outcome variables 

in relation to the independent variables. 

            2.8.3. Logistic Regression   

The relationship between each of the 15 potential predictors and the two outcome 

variables (IPTp1 and IPTp3) were analyzed separately by forward selection in the 

Univariate logistic regression analysis. Odds ratios (ORs) and 95% confidence intervals 

were reported. Variables that were not significantly (confidence intervals including the 

null value of one) associated with use of IPTp1 and IPTp3 in the univariate analysis were 

excluded in the final model. Variables that were significantly (confidence intervals 

excluding the null value of one) associated with the use of IPTp-SP in the Univariate 

analysis were included in the multivariate logistic regression which was done separately 

for IPTp1 and IPTp3 at 5% significance level. 

            2.8.4. Missing values 

Missing data was for the outcome variables were deleted. Only cases with available data 

on each variable were analyzed (Likewise deletion). 

            2.8.5. Bias 

To avoid multicollinearity, Chi-square tests were done between the predictors to assess 

for significant relationships hence identify possible sources of multicollinearity (data not 
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shown). Variance Inflation Factor was also assessed to rule out multicollinearity between 

the predictor variables suspected to be correlated.  

 

2.9. Ethical considerations  

Approval of the 2015 KMIS protocol was granted by the Kenyatta National 

Hospital/University of Nairobi Scientific and Ethics Review Committee and ICF 

International’s Institutional Review Board. Approval was also granted by the 

Demographic and Health Survey website to utilize the 2015 KMIS data (45). 

Confidentiality:  Confidentiality was maintained throughout the complete process. The 

respondents were identified by unique identifications and not their names. The results 

were reported generally with no names mentioned. 

Informed Consent: Written informed consent was obtained for the primary study after the 

benefits and risks of participation in the survey were illustrated to the participants. 

Participants were informed about their right to withdraw consent at any time during the 

process without a penalty. 

Risk and Benefits of the study: There was no social harm in participating in this study and 

the risks were considered minimal. There were no direct benefits to the participants from 

this study. However, results from this study will be used to improve IPTp related 

activities and reduce complications associated with malaria in pregnancy in Kenya. 

   

3. RESULTS 

A total of 5393 eligible women (15-49 years of age) were interviewed in the KMIS 2015. 

After excluding women with no children, women with missing data and women who 

were unsure if they used IPTp-SP, a total of 1839 women who have had a live birth in the 

3 years prior to the survey were included in the final analysis.  The flow of the 

participants is summarized in the flow chart below (Figure 3). 
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Women below 15 years 

and above 49 years 

Excluded (n=189) 

Women who did not 

respond during survey 

  

Figure 3: Flowchart showing sampling process and flow of the participants included 

in the study from KMIS, 2015. 

 3.1. Characteristics of the study population 

            3.1.1. Individual factors 

As shown in Table 2, almost half (48.7%) of the respondents were in the age group 

category of 25-34 years. The mean age was 27.5 years. Among the participants, 20.1 % 

had no formal education, 47.1% had primary education, 23.9 % had secondary education, 

and 8.9% had higher education. The highest form of religion was those who identified as 

Protestant (61.0 %) while the category of no or other religion had the lowest number of 

respondents (3.7 %). Nearly half of the women had between one to two children ever 

born (45.2 %) with the mean number of children ever born being 3 children. Among the 

respondents more than half (60.4 %) reported having less than four antenatal care visits, 
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while almost a third (29.2 %) reported to have between 5-8 visits and (5.5 %) did not 

attend antenatal care.  Many of the respondents slept under insecticide treated bed net 

(63.9 %) while slightly more than a third (36.1 %) used an untreated bed net or did not 

sleep under a bed net the night prior to the survey (Table 2). Slightly more than a half of 

the women (55.5%) had seen or heard information on malaria. Among the women 

interviewed, slightly more than half (67.5%) responded that malaria treatment was 

extremely important. 

           3.1.2. Household factors 

A majority of the households were headed by a male (69.7 %), while slightly more than 

half of the participants (52.9%) were from households comprising of 4-6 members. The 

distribution of wealth in the participants’ households varied such that a third (30.1%) of 

the households were in the poorest category and few (16.3%) in the richest category. 

Nearly a third of the women were from households with electricity (28.3%) and many of 

them (62.9 %) had a radio present in the household. 

            3.1.3. Community factors 

At the time of the survey, many of the respondents (59.7%) resided in the rural area. 

Almost a third (32.0%) lived the Rift valley region of Kenya and few (21.4%) lived in the 

Nairobi region. 

 

 

 

Table 2: Background characteristics of women aged 15 -49 years from Kenya with a live 

delivery 3years or less prior to survey and IPTp1 use with data available from the 2015 

Kenya MIS. 

Variable  Total population 
N=1839 
    ( %) 

Use of IPTp1  
N=785  
No 
n (%) 

Use of IPTp1 
N=1054 
Yes 
n (%) 

Pearson's Chi-
squared test 

Individual factors     

 Age in groups 
15-24yrs 
25-34yrs 
≥35yrs 

 
653   (35.5) 
896   (48.7) 
2290   (15.8) 

 
270   (34.4) 
386   (49.2) 
129   (16.4) 

 
383   (36.3) 
510   (48.4) 
161   (15.3) 

 
 
P= 0.632 
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 Education 
No education 
Primary  
Secondary  
Higher 

 
369   (20.1) 
866   (47.1) 
439   (23.9) 
165    (8.9) 

 
169   (21.5) 
325   (41.4) 
203   (25.9) 
88     (11.2) 

 

200   (19.0) 
541   (51.3) 
236   (22.4) 
77      (7.3) 

 
 
P <0.001 

Religion 
No /other religions 
Protestant  
Catholic  
Muslim 

 
69       (3.7) 
1121 (61.0) 
361   (19.6) 
2228   (15.7) 

 
29      (3.7) 
479   (61.0) 
154   (19.6) 
123   (15.7) 

 
 40    (3.8) 
642   (60.9) 
207   (19.6)  
165   (15.7) 

 
 
P= 0.996 

Total number of 
children ever born 
1-2 
3-5 
≥6 
 

 
 
831   (45.2) 
732   (39.8) 
2276   (15.0) 
 

 
 
375   (47.8) 
295   (37.6) 
115   (14.6) 

 
 
456   (43.3) 
437   (41.5) 
161   (15.3) 

 
 
 
P=0.250 

Number of antenatal 
care visits 
 No visits 
1-4 visits 
5-8 visits 
 ≥8 visits 

 
 
102   (5.5) 
1110 (60.4) 
537   (29.2) 
90        (4.9) 

 
 
91    (11.6) 
467   (59.5) 
190   (24.2) 
37      (4.7) 
 

 
 
11    (1.0) 
643   (61.0) 
347   (32.9) 
53      (5.0) 
 

 
 
 
 
P <0.001 

Bed net use 
No/untreated net 
Treated net 
 

 
664   (36.1) 
175  (63.9) 

 
334   (42.5) 
451   (57.5) 

 
330   (31.3) 
724   (68.7) 

 
 
P <0.001 

 Seen/heard 
information on malaria  
  Yes 
  No 

 
 
1021 (55.5) 
818   (44.5) 

 
 
420   (53.5) 
365   (46.5) 

 
 
601   (57.0) 
453   (43.0) 

 
 
 
P= 0.133 

  Importance of 
malaria treatment 
 Not /a little important  
 Very important  
 Extremely important 

 
 
771     (3.9) 
533   (28.6) 
1259 (67.5) 

 
 
45     (5.7) 
222   (28.3) 
518   (66.0) 

 
 
26      (2.5) 
304   (28.8) 
724   (68.7) 

 
 
 
P<0.001 

Household factors     

 Sex of Head of 
Household 
  Male  
  Female 

 
 
1281  (69.7) 
 558   (30.3) 

 
 
539   (68.7) 
246   (31.3) 

 

 
 
742   (70.4) 
312   (29.6) 

 
 
 P = 0.423 

 Radio in household 
  Yes  
  No 

 
1157 (62.9) 
682   (37.1) 
 

 
492   (67.2) 
293   (37.3) 

 
665   (63.1) 
389   (36.9) 

 
  
P= 0.854 
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 Number of dejure 
household members 
  1-3 
  4-6 
 ≥7  
   

 
 
383   (20.8) 
73     (52.9) 
483   (26.3) 
 

 
 
183   (23.3) 
408   (52.0) 
194   (24.7) 

 
 
200   (19.0) 
565   (53.6) 
289  ( 27.4) 

 
 
 
P= 0.062 

 Electricity in 
household 
  Yes 
  No 

 
 
521    (28.3) 
1318 (71.7) 

 
 
256   (32.6) 
529   (67.4) 

 
 
265   (25.1) 
789   (74.9) 

 
 
P<0.001 

  Household Wealth 
index 
  Poorest 
  Poorer 
  Middle 
  Richer 
  Richest 
 

 
 
553   (30.1) 
398   (21.7) 
317   (17.2) 
267   (14.5) 
304   (16.5) 

 
 
221   (28.2) 
164   (20.9) 
125   (15.9) 
123   (15.7) 
152   (19.4) 

 
 
332   (31.5) 
234   (22.2) 
192   (18.2) 
144   (13.7) 
152   (14.4) 

 
 
 
 
P= 0.023 

Community factors     

 Place of residence  
  Urban  
  Rural 

 
741   (40.3) 
1098 (57.7) 

 
313   (39.9) 
472   (60.1) 

 
428   (40.6) 
626   (59.4) 

 
 
 
P=0.750 
 

 Region 
  Nairobi 
  Central 
  Rift valley  
  Western 
  North eastern 
  Eastern 
  Nyanza 
  Coast 
 
 
 

 
26      (1.4) 
144    (7.8) 
588   (32.0) 
193   (10.5) 
136     (7.3) 
230  ( 12.6) 
217   (11.7) 
308   (16.7) 

 
15       (1.9) 
94     (12.0) 
297   (37.8) 
56       (7.1) 
88     (11.2) 
125   (15.9) 
65       (8.3) 
45       (5.7) 

 
11       (1.0) 
50       (4.7) 
291   (27.6) 
137   (13.0) 
48       (4.6)  
105   (10.0) 
152   (14.4) 
260   (24.7) 

 
 
 
 
 
P<0.001 

Numbers in bold –Significant values P<0.05) 

 

3.2. IPTp-SP use  

Slightly more than half of respondents (57.3%) reported using IPTp1 during pregnancy to 

prevent malaria, while less than a third (27.7%) used IPTp3. Among the respondents, 

48.4% and 45.9% of women who used IPTp1 and used IPTp3 respectively were from 25-

34years age category. About half of the respondents (51.3%) who used IPTp1 had 
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achieved primary education and majority (99.0%) attended antenatal care (Table 2). Less 

than a third of the respondents (27.7%) used three or more doses while 13.8% used two 

doses and 15.8% used one dose of SP (Figure 4). 

 

 

                     

 

 

Figure 4: Relationship between Number of visits at antenatal care and IPTp-SP use 

in women aged 15 -49 years from Kenya with a live delivery 3 years or less prior to 

survey with data available from the 2015 Kenya MIS. 

 

 3.3. Determinants of IPTp-SP use during pregnancy 

           3.3.1 Bivariate analyses 

From the crude analysis, the use of IPTp1 was found to be significantly associated with 

the respondent’s education level, bed net use, number of antenatal care visits, knowledge 

on importance of malaria treatment, number of dejure household members, presence of 

electricity in household, household wealth index and region (Table 3). The women’s age 

in years, religion, total number of children ever born, seen/ heard information on malaria, 
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sex of head of household, presence of radio in residence and place of residence were non-

significant in the crude analysis. Table 3, shows the crude and adjusted odds ratios 

obtained. 

The use of IPTp3 was found to be significantly associated with bed net use, number of 

antenatal care visits, knowledge on malaria treatment, number of children ever born and 

region in the crude analysis. The women’s age in years, religion, seen/ heard information 

on malaria, highest level of education, sex of head of household, presence of radio in 

residence, number of dejure household members and place of residence were non-

significant in the crude analysis. Table 4, shows the crude and adjusted odds ratios 

obtained. 

 

            3.3.2. Multivariate analysis 

The level of education, number of antenatal care visits, knowledge of importance of 

malaria treatment, bed net use and region remained as statistically significant 

determinants of the IPTp1 in the multivariate analysis (Table 3).  

Number of antenatal care visits, knowledge of importance of malaria treatment, bed net 

use and region remained statistically significant for IPTp3 in the multivariate analysis 

(Table 4). 

Compared to women who had no education, women who had achieved a higher level of 

education, were 0.5 times less likely to use IPTp1 (AOR 0.532 95%CI 0.318- 0.886). 

Number of visits at antenatal care was associated with IPTp1 and IPTp3. Compared to 

women had 1-4 visits at antenatal care, women who had 5-8 at antenatal care were 1.5 

times more likely to use IPTp1 (AOR 1.460 95%CI 1.148- 1.861)  and 1.6 times more 

likely to use IPTp3 (AOR 1.618  95% CI 1.280- 2.046). Compared to women who had 1-

4 visits, women who had no visits at antenatal care were 0.9 times less likely to use 

IPTp1 (AOR 0.070 95% CI 0.034- 0.132) and 0.8 times less likely to use IPTp3 (AOR 

0.197 95% CI 0.075- 0.424). 
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Compared to women who thought malaria treatment was extremely important, the 

respondents who thought it was a little important or not important were 0.6 times less 

likely to use IPTp1(AOR 0.353  95%CI 0.196- 0.625)) and 0.5 times less likely to use 

IPTp3 (AOR 0.480  95% CI 0.235- 0.909). 

Compared to women who did not use a bed net or used an untreated bed net for sleeping 

the night prior to the survey, women who used Insecticide treated nets the night prior to 

the survey were 1.2 times more likely to IPTp1 (AOR 1.207 95% CI 1.060- 1.510) and 

1.2 times more likely to use IPTp3 (AOR 1.201 95% CI 1.037- 1.509). 

Women from Nyanza province in Kenya were 2.4 times more likely to use IPTp1 and 1.4 

times more likely IPTp3 compared to women from Rift valley (AOR 2.414  95%CI 

1.687- 3.485) and (AOR 1.420  95% CI 1.105- 2.027) respectively . Compared to women 

from Rift valley in Kenya, women from Coast province in Kenya were 6.1 times more 

likely to use IPTp1 and 3.1 times more likely to use IPTp3 (AOR 6.133  95% CI 4.218- 

9.099) and (AOR 3.091 95% CI 2.278- 4.206) respectively. 

Women from the Western province in Kenya were 2.5 times more likely to IPTp1 and 1.8 

times more likely to IPTp3 compared to women from Rift valley (AOR2.557 95% CI 

1.763- 3.751 ) and (AOR 1.770  95% CI 1.234- 2.532) respectively. 

 Women coming from central and North Eastern province in Kenya was negatively 

associated with IPTp1 and IPTp3. Respondents from North Eastern were 0.5 times less 

likely to use IPTp1 and 0.4 times less likely to use IPTp3 compared to respondents from 

Rift Valley province (AOR 0.526 95% CI 0.332- 0.824 ) and (AOR 0.567 95% CI 0.470- 

0.848 ) respectively. Respondents from Central region in Kenya were also 0.4 times less 

likely to use IPTp1 and 0.4 times less likely to use IPTp3 compared to respondents from 

Rift valley, (AOR 0.603 95% CI 0.402- 0.898) and (AOR 0.608 95% CI 0.367- 0.976) 

respectively.  
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            3.3.3. Nonsignificant variables. 

Household wealth was not significantly associated with IPTp1 in the adjusted model. 

Compared to women living in the richest household, women living in the poorest 

households were 1.2 times more likely to use IPTp1 (AOR 1.249 95% CI 0.760- 2.054). 

In the adjusted model, respondents who had electricity in their household were 0.1 times 

less likely to use IPTp1 compared to women who did not have electricity in their 

household (AOR 0.900  95% CI 0.627- 1.294). This finding however was non-

significant. 

Compared with women with between one to two children ever born, women with more 

than 6 children were 0.1 times less likely to use IPTp3 (AOR 0.891 95% CI 0.642- 

1.230). This finding was non-significant. 

 

 Table 3: Individual, household and community-level determinants of the use of one or 

more doses of Intermittent Preventive Therapy during pregnancy (IPTp1) among women 

aged 15-49 years from Kenya who had a live birth within the 3 year period prior to survey 

with data available from the 2015 Kenya MIS. 

Predictors Bivariate analysis  Multivariate Analysis 

   Crude OR    (95% CI)   Adjusted  OR  (95% CI) 

Individual level 

factors 

  

Age in years 

15-24yrs 

25-34yrs 

≥35yrs 

 

Reference 

0.931 (0.759-1.142) 

0.880 (0.666-1.164) 

 

Education  

No education 

Primary 

Secondary 

Higher 

 

 

Reference 

1.406   (1.099- 1.800) 

0.982   (0.744- 1.297) 

0.739   (0.211-0.939) 

 

 

Reference 

0.956   (0.670- 1.360) 

0.750   (0.498- 1.125) 

0.532   (0.318- 0.886) 

Religion 

No /other religion 

Protestant  

Catholic  

Muslim 

 

1.029   (0.631- 1.697) 

Reference 

1.003   (0.789- 1.276) 

1.001   (0.771- 1.301) 
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Total Number of 

children ever born 

1-2 

3-5 

≥6 

 

 

 

Reference 

1.218   (0.996- 1.490) 

1.518   (0.875- 1.519) 

 

Number of 

antenatal care 

visits 

No visits 

1-4  

5-8 

≥8 

 

 

 

0.087   (0.044- 0.159) 

Reference 

1.326   (1.072- 1.643) 

1.240   (1.066- 1.519) 

 

 

 

0.070   (0.034- 0.132) 

Reference 

1.460   (1.148- 1.861) 

1.462   (1.063- 1.771) 

Bed net use 

No /Untreated net 

Treated net 

 

Reference 

1.625   (1.341-1.969) 

 

 

Reference 

1.207   (1.060- 1.510) 

 Seen/heard 

information on 

malaria  

  Yes 

  No 

 

 

 

1.153  (0.957- 1.389) 

Reference 

 

 

Importance of 

malaria treatment 

Not/a little important 

Very important 

Extremely important 

 

 

0.413   (0.249- 0.673) 

0.980   (0.797- 1.205) 

Reference 

 

 

0.353   (0.196- 0.625) 

1.016   (0.801- 1.289) 

Reference 

Household factors   

  

 Sex of Head of 

Household 

Male 

Female 

 

 

 

Reference 

0.921  (0.754- 1.126) 

 

 

 

 

 

 

 Radio in 

household 

  Yes  

  No 

 

 

1.018  (0.840- 1.232) 

Reference 

 

 

Number of dejure 

household 

members 

  1-3 

  4-6 

 ≥7  

 

 

 

 

0.733   (0.559- 0.961) 

0.929   (0.744- 1.160) 

Reference 

 

 

 

0.968   (0.702- 1.334) 

1.145   (0.891- 1.472) 

Reference 
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 Electricity in 

household 

  Yes 

  No 

 

 

0.694   (0.566- 0.851) 

Reference 

 

 

0.900   (0.627- 1.294) 

Reference 

Household Wealth 

index 

  Poorest 

  Poorer 

  Middle 

  Richer 

  Richest 

 

 

 

1.502   (1.133- 1.992) 

1.426   (1.056- 1.928) 

1.536   (1.118- 2.113) 

1.170   (0.842- 1.628) 

Reference 

 

 

1.243   (0.754- 2.049) 

0.939   (0.581- 1.518) 

1.070   (0.676- 1.695) 

0.905   (0.611- 1.338) 

Reference 

 

Community factors   

  

 Place of residence  

  Urban  

  Rural 

 

 

Reference 

0.969  (0.803-1.170) 

 

 

 Region 

  Rift Valley  

  Nairobi 

  Central  

  Western 

  North eastern 

  Eastern 

  Nyanza 

  Coast 

 

 

 

 

Reference 

0.748   (0.329-1.647) 

0.542   (0.369- 0.789) 

2.496   (1.767- 3.565) 

0.556   (0.375- 0.816) 

0.857   (0.630- 1.163) 

2.386   (1.718- 3.343) 

5.896   (4.169-  8.498) 

 

 

Reference 

1.022   (0.426- 2.407) 

0.603   (0.402- 0.898) 

2.557   (1.763- 3.751) 

0.526   (0.332- 0.824) 

0.840   (0.609- 1.157) 

2.414   (1.687- 3.485) 

6.133   (4.218- 9.099) 

Numbers in bold - Significant factors at 95% Confidence Interval (CI) 

OR  odds ratio,   
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Table 4: Individual, household and community-level determinants of the use of three or 

more doses of intermittent preventive treatment during pregnancy(IPTp3) among women 

aged 15-49 years from Kenya who had a live birth within the 3 year period prior to survey 

with data available from the 2015 Kenya MIS. 

   

Predictors Bivariate analysis  Multivariate Analysis 

 Crude OR Adjusted OR 

Individual level factors   

 Age in groups 

15-24yrs 

25-34yrs 

≥35yrs 

 

Reference 

0.816   (0.652-1.022) 

0.865   (0.633-1.173) 

 

 Education 

No education 

Primary  

Secondary  

Higher 

 

Reference 

1.007   (0.771- 1.320) 

0.873   (0.640- 1.191) 

0.794   (0.517- 1.202) 

 

Religion 

No/other religion 

Protestant  

Catholic  

Muslim 

 

 

1.230   (0.717- 2.050) 

Reference 

0.997   (0.762- 1.297) 

1.011   (0.754- 1.345) 

 

 

Total Number of 

children ever born 

1-2 

3-5 

≥6 

 

 

 

Reference 

0.789   (0.630- 0.986) 

0.887   (0.652 – 1.196) 

 

 

Reference 

0.795   (0.627- 1.006) 

0.891   (0.642- 1.230) 

   

Number of antenatal 

care visits 

 No visits 

 1-4  

 5-8 

 ≥8 

 

 

0.183  (0.071- 0.387) 

Reference 

1.631   (1.305- 2.036) 

1.389   (1.443- 2.186) 

 

 

0.197   (0.075- 0.424) 

Reference 

1.618   (1.280- 2.046) 

1.419   (1.236- 2.292) 

 

Bed net use 

No/Untreated net 

Treated net 

 

 

Reference 

1.574   (1.264- 1.967) 

 

Reference 

1.201   (1.037- 1.509) 

 Seen/heard 

information on 

malaria  

  Yes 

 

 

 

1.041   (0.848- 1.280) 
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  No Reference 

  Importance of 

malaria treatment 

 Not/ A little important 

 Very important  

  Extremely important 

 

 

0.522   (0.265- 0.949) 

1.027   (0.818- 1.286) 

Reference 

 

 

 

 

 

0.480   (0.235- 0.909) 

1.013   (0.790- 1.295) 

Reference 

Household factors   

Sex of Head of 

Household 

  Male  

  Female 

 

 

Reference 

0.891   (0.711- 1.114) 

 

 Radio in household 

  Yes  

  No 

 

0.893  (0.724- 1.103) 

Reference 

 

 Number of dejure 

household members 

  1-3 

  4-6 

  ≥7 

 

 

1.006   (0.748- 1.351) 

0.871   (0.684- 1.111) 

Reference 

 

 Electricity in 

household 

  Yes 

  No 

 

 

0.800   (0.632- 1.007) 

Reference 

 

  Household Wealth 

index 

  Poorest 

  Poorer 

  Middle 

  Richer 

  Richest 

 

 

 

1.343   (0.981- 1.848) 

1.006   (0.714- 1.423) 

1.322   (0.930- 1.885) 

0.990   (0.676- 1.448) 

Reference 

 

 

Community factors   

  

Type of Place of 

residence  

  Urban  

  Rural 

 

 

 

Reference 

0.930   (0.756- 1.146) 

 

 

 

 

 Region 

  Rift Valley 

  Nairobi 

  Central 

  Western 

 

Reference 

0.602   (0.174- 1.608) 

0.663   (0.403-1.053) 

1.887   (1.326- 2.675) 

 

Reference 

0.513   (0.146- 1.406) 

0.608   (0.367- 0.976) 

1.770   (1.234- 2.532) 



UPPSALA UNIVERSITET                                                                                                                      LYDIA OGUNDE 

39 | P a g e  
 

  North eastern 

  Eastern 

  Nyanza 

  Coast 

 

 

 

0.639   (0.381- 0.931) 

0.595   (0.391- 0.885) 

1.513   (1.068- 2.132) 

3.251   (2.423- 4.374) 

 

0.567   (0.470- 0.848) 

0.752   (0.444- 1.225) 

1.420   (1.105- 2.027) 

3.091   (2.278- 4.206) 

Numbers in bold - Significant factors at 95% Confidence Interval (CI) 

OR odds ratio, 

 

4. DISCUSSION 

The aim of this cross-sectional study was to identify determinants of the use of IPTp-SP 

in Kenyan women between 15-49 years who delivered 3 years prior to the survey. Using 

a conceptual framework as a guide, this study used household survey data to examine 

Individual level factors, community factors and regional factors as potential determinants 

of use of IPTp-SP in Kenya. Individual level factors as education, knowledge of malaria 

treatment, number of visits at antenatal care, use of bed nets, and a community level 

factor such as region were identified to affect the use of IPTP-SP in pregnancy. 

 

4.1. Main Findings 

In this study the use of IPTp-SP was found to be below both the national and 

international targets. The determinants of both IPTp1 and IPTp3 were similar. Antenatal 

care attendance was high. There was a statistically significant negative relationship 

between no visits at antenatal care with IPTp1 and IPTp3. There was a statistically 

significant positive association between the number of visits at antenatal care with both 

IPTp1 and IPTp3. Having little or no knowledge of malaria treatment was negatively 

associated with IPTp1 and IPTp3. Nyanza region, western region and Coast region were 

also positively associated with both IPTp1 and IPTp3 while Central region and North 

eastern region were negatively associated with both IPTp1 and IPTp3. Insecticide treated 

bed net use was positively associated with IPTp1 and IPTp3.  However, level of 

education was a statistically significant determinant of IPTp1 and not of IPTp3. 
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 4.2. IPTp-SP use 

The findings from this study found that over 57.3% of the women used at least one dose 

of SP during their last pregnancy that resulted in a live birth. Approximately 41.5% of the 

women used at least 2 doses of SP and 27.5% used 3 or more doses of SP. There is a 

clinical benefit of using 2 or 3 doses of SP compared to using a single dose of SP. Longer 

time intervals (>10 weeks) between taking the doses has been associated with suboptimal 

outcomes. The national target set for IPTp3 in Kenya is 80%. The finding of 27.5% of the 

women used IPTp3 in this study is higher than the national levels (10%) reported for 

IPTp3 coverage in the Kenya Demographic and Health Survey 2014(47). It is also higher 

than the 19% coverage of IPTp3 reported by WHO in 2017(2). Similar observations have 

been made in other sub-Saharan countries where use was below the national target with 

less than a half (43.6%) of the study population using more than 3 doses of SP for IPTp-

SP which was largely contributed by infrequent antenatal care attendance (48). 

While IPTp1 in this study was also higher than the 56% reported by WHO in 2017 and 

the 29.5% reported in the Kenya Demographic and Health Survey 2014 (2), (47). 

 

4.3. Individual factors and Community factors 

4.3.1. Education 

The educational level of the study participants was significantly associated with IPTp1. 

Women with higher education were less likely to use IPTp1 compared to women with no 

education. A possible explanation could be that women with higher education may be in 

a better position financially and may afford a healthier lifestyle and living standards, 

which may make IPTp use apparently less crucial. This finding was inconsistent with 

other studies done which found women with higher education more likely to use IPTp-SP   

(30) (35) (49). Ideally education adds on to human capital by increasing a range of skills 

and traits, such as cognitive skills, problem solving ability, and personal control. 

Education has also been known to increase economic and social resources. Achieving 

higher levels of education may be important in both navigating health care and making 

choices about lifestyle and personal health behaviors. On the contrary, this study found 

no significant associations between level of education and the IPTp3. Mubyazi et al 
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(2008) in their study done in Tanzania, also found that, educational level and occupation 

were not associated with taking two or more doses of SP (50). Education may affect the 

women’s level of awareness with regards to IPTp, but it may not influence their usage.  

 

           4.3.2 Antenatal Care visits 

Majority (94.4%) of the women in this study attended antenatal care. Antenatal care is 

essential in use of IPTp- SP during pregnancy. This study found that compared to women 

who had 1-4 visits at antenatal care, women who had 5-8 visits were 1.5 times more 

likely to use  IPTp1 and 1.6 times more likely to use IPTp3.Women who did not attend 

antenatal care were 0.9 times less likely to use IPTp1 and 0.8 times less likely to use 

IPTp3. Regular attendance leads to the prevention, identification and treatment of 

maternal diseases and obstetric complications. This shows that the more the women go 

for antenatal care, the more knowledge they acquire and the more likely they are to 

receive and use IPTp-SP. Similar findings were made by Leonard N et al (2016) and 

Napoleon RP et al (2011) in their studies done in Sudan and Cameroon (32),(51). While 

Exavery A et al (2014) found no significant association between number of antenatal care 

visits and use of IPTp-SP in Tanzania (30). The number of recommended antenatal care 

visits by WHO has increased from at least four visits for low risk pregnancy to eight 

visits during the entire pregnancy (52). Non-attendance at antenatal care is a contributor 

to the gap in IPTp-SP use. Recent literature has identified cost and distance as major 

barriers to antenatal care-seeking especially in low resource settings (53), (54). Since 

IPTp-SP should be free and administered as directly observed therapy during antenatal 

care, elevated levels of IPTp-SP use should be attainable given high level of at least one 

visit to the antenatal care observed in this study. Yet even if a woman makes it to 

antenatal care, she may still miss the opportunity to benefit from IPTp-SP, particularly 

the second dose and third dose. With the large antenatal care attendance such as that 

reported in this study there may have been increased workload due to the overwhelming 

turn outs and inadequate staffing which may lead to lack of morale and frustrations 

amongst staff resulting to negative attitudes hence poor decision making and poor 

treatment.  
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Confusion and doubt among health care workers regarding the use of IPTp-SP has been 

reported in recent studies (40),(42) (55). Ouma et al. (2007) found that there was 

confusion about the appropriate timing during pregnancy to administer SP and lack of 

direct observation while using IPTp-SP in health facilities in Kenya (40). Additionally, 

Ouma et al (2010) performed another study in Asembo and Gem both in rural areas of 

Kenya using a simple random sample of women who had recently delivered in April 

2005 (56). Interviews of health care workers at antenatal clinics were conducted in both 

Asembo and Gem. Increased coverage of SP was reported in Asembo from 19% in 2002 

to 61% in 2005 for at least one dose and from 7% to 17% for two doses of SP. Increased 

coverage was also observed in Gem from 17% to 28% and 7% to 11%, respectively (56). 

This shows that formal training and constant surveillance with retraining of health 

workers therefore has the capability to markedly improve the use of IPTp-SP. In their 

study, Mubyazi et al found that during their pregnancy, women and antenatal care staff 

were conversant with SP as the drug recommended for IPTp; however, some nurses and 

pregnant women expressed unease regarding the safety of the drug and the frequency of 

its use during pregnancy (50). Anders et al found that stock outs of SP at the health 

facilities may also be a principal factor in IPTp -SP (36). Frequent lack of stock at the 

health facilities may serve as a negative influence on women, therefore discouraging 

them from using IPTp-SP. It is acknowledged that this study investigated only on 

individual, household-level and community factors that influence IPTp-SP and therefore 

lacked the provider level factors mentioned above. 

Though it was not investigated in this study early first antenatal clinic visits of pregnant 

women has been found to be associated with IPTp3. Various studies have found timing of 

first antenatal visit as a determinant of IPTp-SP use ((26), (29), (30),(57)). Van Eijk et al. 

(2004), in a Kenyan study found that 45% of the women initiated their first antenatal care 

sessions during the third trimester and amongst this women only 23.7% received two 

doses of SP recommended at the time (57).Women who go for antenatal care sessions 

early into their pregnancy, are more likely to receive more doses of SP if backed with 

frequent antenatal care visits and is provided with the SP at the clinical facility.  
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           4.3.3. Knowledge on malaria treatment 

Slightly more than half (67.5%) of the women reported that malaria treatment was 

extremely important. Little or no knowledge of malaria treatment was negatively 

associated with both IPTp1 and IPTp3. Amoran et al., (2012) and Exavery et al., (2014) 

in their studies also found knowledge of malaria was significantly related to use of IPTp-

SP ((27), (30). 

Correct knowledge on malaria and IPTp-SP promotes awareness amongst the pregnant 

women and their partners and encourages compliance while using SP. For pregnant 

women to use IPTp-SP properly they must be well informed and understand the dangers 

of pregnancy-related malaria and use the appropriate therapy at the right time during 

pregnancy. Knowledge also encourages the women to make inquiries/ probe the clinician 

about SP especially if it is not offered at antenatal care. This accentuates the importance 

of health education at the level of the community in the delivery of health services and 

preventive health interventions in particular. 

 

            4.3.4. Bed net utilization  

Insecticide treated bed net use in this survey was uniformly below national and 

international targets, with only 63.9 % of women using an insecticide treated bed net the 

previous night before the survey, which is less than the 80% utilization level 

recommended by WHO and also the Roll Back Malaria targets (2). The findings in this 

study is higher compared to the Kenya Demographic Health Survey 2014 which reported 

that 51% of the pregnant women slept under insecticide treated bed net the night before 

the survey (47). Baume C et al 2009 in a study performed in Ethiopia found that when 

women deem the risk of malaria to be low, malaria ceases to be a serious predicament to 

them psychologically, this results in the low usage of preventive measures (58). In the 

present study, women who used insecticide treated bed nets for sleeping during the night 

prior to the survey were 1.2 times more likely to use both IPTp1 and IPTp3 compared to 

women who did not use a treated net. Iliyasu et al (2012) had similar findings in their 

study (49). 
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           4.3.5. Region 

Differences in the use of IPTp-SP were noted by region. Regional differences in use of 

both of IPTp1 and IPTp3 is likely to reflect population-level differences. The 

discrepancies in the use of SP between the regions may also exhibit inequities in access 

to health care. It is also possible that in some regions due to different factors (level of 

malaria transmission, rainfall, and efficacy of malaria case management in the health 

services) women might be more likely to use malaria prevention methods compared to 

the Rift valley province which was the reference category. Choonara S et al (2015) and 

Mbengue MAS et al (2017) had similar findings in their studies done in Kenya and 

Senegal respectively (37) (59). Though SP is used country wide, the Kenya National 

Malaria Strategy emphasizes its use in the malaria endemic regions in Kenya.  Lower use 

of IPTp-SP was observed in the lake endemic regions (Nyanza and Western) in 

comparison to coastal endemic regions, despite malaria burden being higher in these 

areas. The lake endemic region has a higher HIV prevalence compared to the coastal 

endemic region >15.1% and 5.2% respectively (60). This may partially explain the lower 

use of IPTp-SP in the lake region, as the HIV positive mothers may be on Cotrimoxazole 

which is a drug commonly taken to prevent opportunistic infections in people with HIV. 

It is contraindicated to use SP concurrently with cotrimoxazole among HIV positive 

mothers as there is an increase in the risk of severe skin reactions (61),(62).  

   

4.4. Non-significant findings 

This study found no significant relationship between number of children ever born and 

use of IPTp- SP.  Similarly, Amoran,et al (2012) in Western Nigeria and Takem,et al 

(2009) in Cameroon found that, parity had no significant effect on the use of optimal 

doses of SP (27),(63). There may be a possibility that the women may have experienced 

adverse reactions or side effects with SP in previous pregnancies and therefore were not 

willing to use it in subsequent pregnancies. Unsatisfactory encounters may lead to 

negative perceptions about IPTp-SP among pregnant women. Alternately it has been 

argued that women with more children comply more with antenatal instructions including 

the use of prescribed drugs compared to the first time mothers since they would have 
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discovered the benefits associated with these drugs in their previous pregnancies which is 

consistent with the findings of Marchant et al (2008) (38). This study did not investigate 

the women’s perceptions to the use of IPTp-SP. However, Mbonye AK et al analyzed 

perceptions on SP among pregnant women in Mukono district, Uganda using an 

exploratory study (64). They found both positive and negative perceptions.  SP was 

perceived to be effective as it cures malaria. However, there are negative perceptions 

related to its use specifically during pregnancy. The women believed that SP causes 

abortions and fetal abnormalities and using it during pregnancy unnecessary causes 

weakness which prevents them from performing routine tasks. They however did not 

investigate nor report the association between educational levels of the respondents and 

negative perceptions of SP (64). 

 

Wealth was associated with access to and use of malaria prophylaxis medications in prior 

studies but was not seen in this study (37),(40),(63). Women from poorer households are 

disadvantaged may have little or no access to antenatal clinic due to, transport costs 

, payment to entry to the clinic and this may hinder their access to the freely administered 

IPTp-SP and Insecticide treated bed nets during pregnancy. Women with wealthy 

backgrounds also tend to be more educated therefore make more knowledgeable 

decisions about their health. 

 

Maternal age was not found to be statistically associated with the use of IPTp in this 

study. Takem et al 2009 and Ibrahim et al (2017) had similar findings in their studies (63) 

(65). This observation may be argued that older women are more set in their ways and 

therefore less open to recent advanced medical therapies. Younger women may be more 

flexible and open to interventions. On the Contrary Kibusi et al (2015) in their study 

found that younger women were less likely to use IPTp-SP compared to older women 

(31). This observation may be because young adolescent women are least likely to have a 

prior pregnancy and are less likely to have previously received information and malaria 

prevention methods. Further, older women have more knowledge and experience 

regarding pregnancy and risk of malaria and may, therefore, be more likely to use 

preventive measures during pregnancy. 
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In the present study, religion of the female respondent was not found to be significantly 

associated with the use of IPTp1 and IPTp3.  A person’s beliefs and values may have a 

role in disease prevention. Choonara et al in their study found significant association 

between religion and Insecticide treated bed nets utilization but not IPTp use(37). Further 

insight into examining the impact of religion on use of malaria prevention measures may 

be required. 

 

The number of women who had seen or heard information on malaria in the present study 

was 57%. Therefore, the opportunity to educate the respondents through posters, health 

talks and advertisements might have been missed as it is one of the objectives of the 

Kenya National Malaria strategy(19).  Similarly, Marchant et al., (2008) found that 50% 

of the facilities visited during their study displayed posters explaining the purpose and 

benefits of IPTp(38). The use of posters and listening to messages on malaria helps in 

educating the population on malaria and promotes malaria related knowledge therefore 

helps them to make informed decisions on their health. 

Most households in the present study were headed by men. Lack of autonomy or freedom 

to use IPTp-SP during antenatal care without consulting a family member, mainly the 

head of the household, has been found as determinant of use IPTp-SP (66). In some 

cultures, women were not allowed to make decisions regarding anything to do with the 

household or their health (49). The present study however found no significant 

associations between sex head of household and use of IPTp-SP. 

 

 The current study found no significant associations between area of residence and IPTp-

SP. Marchant et al., (2008) found that urban residence was the only individual factor 

associated with IPTp-SP (38) Geographical factors, such as place of residence, have been 

found in other studies as important drivers or barriers to distribution, access and 

utilization of various health services. Rural regions have long distances to health facilities 

which may be few and poorly equipped and have less trained medical personnel. 
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4.5. Study Results in Relation to the Theoretical Framework  

The theoretical framework used in this study hypothesized that several individual, 

household and community level factors had a relationship with IPTp-SP use. All these 

factors have been described in the previous sections. However, there are notable 

differences since not all the factors in the theoretical framework determine the use of 

IPTp-SP. This study did not analyze some levels/factors from the theoretical framework 

which may have been useful such as societal factors 

4.6. Strengths and Limitations 

The strength of these findings lies in the fact that a large and representative unbiased 

national sample of women was used, captured in the 2015 KMIS. This study had some 

limitations. Firstly, women whose children died before birth or were still born were not 

included in the study. Secondly the information collected during the survey from the 

research participants was self-reported, therefore recall bias could influence the final 

reported information. Recall bias may result in underestimation or overestimation of 

previous occurrences or events. The present study did not use weighted data. Excluding 

the sampling weights in analysis may have biased the results. Being a cross-sectional 

study, no causality assumptions can be made from this study. This study was a secondary 

analysis therefore restricted to the number variables that were available in the 

Demographic Health survey questionnaire which was limited. There were other factors 

that could contribute and apply to this study that could not be explored for example; 

health system and health provider factors, beliefs, attitudes, perceptions, experiences of 

the participants and their partners towards IPTp-SP. Additionally, this study lacked 

information on medical contraindications to SP, such as history of sulfur drug allergies, 

or daily use of cotrimoxazole for the prevention of HIV associated infections. These 

factors were highly prevalent in part of the study populations therefore misclassification 

may lead to an overestimate of the prevalence of missed opportunities, and the prevalence 

of appropriate SP use would be underestimated. As MIS questionnaires do not ask about 

use of this cotrimoxazole or measure HIV prevalence it was not possible to control for 

HIV infection in these analyses.  Most of the women queried about bed nets use reported 

in the present study was from the night prior to survey therefore the women were not 

pregnant at the time of the survey but were of childbearing age with a recent pregnancy 
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and this was used as a proxy for the behavior of women during pregnancy. There was 

lack of data on the climatic conditions /season at the different regions during the survey 

period and considering that infection with malaria is seasonal and peak transmission 

occurs during certain seasons, this may potentially affect the results. Individuals may be 

more aware of mosquitoes and malaria during certain seasons and thus use more 

protective mechanisms especially in epidemic regions which may give an overestimation 

of use. However lack of data on season may serve as a limitation as it is challenging to 

control for it. 

 

4.7. Internal and external validity 

Prior training was performed for all the staff, where they were educated on the use of the 

questionnaire making the data collection process consistent and the tools reliable. A field 

pretest was done to test the data collection program on the tablet computers, 

questionnaires, translations, and survey procedures prior to the survey.  

The questionnaires used by Demographic Health Surveys are standardized therefore can 

be adapted and applied to various settings. The sampling weights calculated by the KMIS 

were not used in this analysis, as a result this may affect the actual representativeness of 

the survey findings at a national as well as regional level.  

     4.8. Public health relevance 

Multiple prevention and control strategies such as IPTp are in place to attenuate the 

burden of malaria in pregnancy.  Malaria control programs in Kenya have implemented 

several strategies to scale up the use of IPTp-SP. The assessment of the use of IPTp and 

determinants of its use assists in identifying gaps present in preventing malaria in this 

vulnerable population. The findings in this study provides updated evidence to assist 

policy makers to address the gaps available especially in IPTp-SP coverage. 

     4.9. The future of IPTp-SP use 

Due to increasing resistance of P. falciparum to the currently available drugs such as SP 

and the growing resistance of malaria vectors to the available insecticides, alternative 

strategies for the prevention of malaria especially during pregnancy need to be 

investigated. WHO recommends that new anti-malarial drugs should have >95% 
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parasitological efficacy and that they should be replaced if the efficacy drops below 90% 

(67). Given that SP was previously used as an anti-malarial in the treatment of 

uncomplicated P. falciparum infections and it has much lower rates of efficacy, it should 

be out phased.  It can also cause harm by increasing placental proliferation of resistant 

parasites which may outweigh the beneficial effects (68). SP has side effects which 

include headache, dizziness, hemolytic anemia, skin eruptions which may trigger 

potentially fatal reactions such as Steven Johnsons syndrome (67).  

 Also, as previously mentioned HIV infected women on cotrimoxazole prophylaxis 

cannot receive SP because of potential drug interactions. Therefore, the safety and 

efficacy of other potential antimalarial agents and antimalarial combinations for use in 

pregnancy require investigation. Trials have found that a monthly dihydroartemisinin-

piperaquine regimen was well tolerated, effective, and acceptable for IPTp, though 

additional trials are required to confirm its safety, efficacy, and feasibility (69). 

Alternatives such as mefloquine have been found to be unsuitable due to its poor 

tolerability (70). Alternative strategies for IPTp such as screening and treatment strategies 

in pregnancy are being assessed in some countries(69). This consists of the use of rapid 

diagnostic tests to screen women for malaria at the first or during each antenatal visit and 

treatment of positive women with artemisinin combination therapies (69). Lastly, a 

prevention mechanism, such as a pregnancy specific vaccine, should also be explored. 

Potentially, a vaccine that is protective against placental sequestration would be largely 

beneficial in preventing the anemia in pregnancy and low birth weight. 

          Conclusion and recommendation 

       

This study found that the use of both IPTp1 and IPTp3 were below the roll back malaria 

and national targets despite a high antenatal care attendance. The determinants of the use 

of IPTp1 and IPTp3 were similar. Therefore, there is need to intensify strategies to ensure 

SP availability for IPTp at antenatal care centers and provide continuous educational 

training and capacity building for all health care providers. Awareness at community 

level needs to be increased by providing messages on malaria prevention and control 

measures via posters and media. Finally, more qualitative studies need to be geared 
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towards understanding the influence of these factors in Kenya as well as in other settings, 

due to there being minimal available literature in this regard. 
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ANNEX: 

 

Table 1: Definitions and categorization of variables used in the determinants of Use 

of IPTp in Kenya 

Variable 

description 

Type Variable name Dataset source, original variable 

name, and modifications/ 

derivation if applicable 

Woman’s age in 

years 

15-24 years 

25-34 years 

≥35 years 

 

Categorical (originally 

numerical) 

AGECAT  Individual recode variable 

V012 

 Original numerical variable 

placed into the categories 

shown and renamed “AGE 

CAT” 

Highest 

educational level                        

No education 

Primary 

Secondary 

Higher 

                            

Categorical V106  Individual  recode variable 

V106 (no modification 

made) 

 Have seen or 

heard any 

messages about 

malaria    

Yes 

No 

 

Categorical S111  Individual  recode variable 

S111 (no modification 

made) 

Importance of 

seeking 

antimalarial 

treatment   

  Extremely 

important 

  Very important 

  A little/Not 

important 

   

 

Categorical MALTR  Individual  recode variable 

S427B 

 Categories “a little 

important” and “not 

important” merged. 

 Renamed “MALTR” 

Number of 

antenatal care 

visits  

 No visits 

 1-4 visits 

 5-8 visits 

 ≥8  visits                        

Categorical (originally 

numerical) 

ANCVISITS  Individual recode variable 

M2N 

 Original numerical variable 

placed into the categories 

shown and renamed “ANC 

VISITS” 
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Total children 

ever born          

1-2 

3-5 

≥6 

Categorical(Originally 

numerical) 

NCHILD  Individual recode variable 

V201 

 Original numerical variable 

placed into the categories 

shown and renamed 

“NCHILD” 

Type of mosquito 

bed net(s) slept 

under last night   

  No /untreated net 

 Only treated nets 

  

 

Categorical MNET  Individual  recode variable 

ML101 (no modification 

made) 

 Categories “no net and 

untreated net merged 

 Renamed “MNET” 

Wealth index                                      

  Poorest 

  Poorer 

  Middle 

  Richer 

  Richest 

 

Categorical V190  Individual recode variable 

V190 (no modification 

made). 

Region                                                        
Coast 

North East 

 Eastern 

 Central 

 Rift Valley 

 Western 

 Nyanza 

 Nairobi 

Categorical V024  Individual recode variable 

V024 (no modification 

made). 

Type of place of 

residence                         

Urban 

Rural 

 

Categorical V025  Individual  recode variable 

V025 (no modification 

made 

Number of 

household 

members 

  1-3 

  4-6 

  ≥7 

Categorical (Originally 

numerical) 

NMEMBERS  Individual recode variable 

V136 

 Original numerical variable 

placed into the categories 

shown and renamed 

“NMEMBERS”. 

Household has: 

electricity                        

  No 

  Yes 

Categorical V119  Individual  recode variable 

V119 (no modification 

made) 
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Household has: 

radio                              

    No 

   Yes 

 

Categorical V120  Individual  recode variable 

V120 (no modification 

made) 

Sex of household 

head                          

   Male 

  Female 

 

Categorical V150  Individual  recode variable 

V150 (no modification 

made) 

  Used  at least one 

dose of IPTp for 

malaria during 

previous 

pregnancy 

(IPTp1) 

 No 

Yes 

  

 

Categorical IPTp1  Individual  recode variable 

M49A (renamed into 

IPTp1) 

Used at least three 

doses of IPTp for 

malaria during 

previous 

pregnancy 

(IPTp3) 

No 

Yes 

Categorical (Originally 

Numerical) 

IPTp3  Derived from Number of 

times took fasidar (SP) 

during pregnancy (ML1). 

 Original numerical variable 

placed into two categories 

less than three coded as 

“no” and three or more 

doses coded as “yes”. 

 Renamed to “IPTp3”. 

Religion  

Roman catholic 

Protestant  

Muslim 

No /other religion 

Categorical RELIG  Individual  recode variable 

V130 

 Categories no religion and 

other religion merged and 

variable renamed 

“RELIG”. 

 

  

 

 

.  
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