
 

 

DETERMINANTS OF UTILIZATION OF MALARIA PREVENTIVE 

MEASURES DURING PREGNANCY AMONG WOMEN AGED 15 TO 

49 YEARS IN KENYA 

 

 

 
 

 

Beatrice Mjumaa Mkubwa 

Student number: 2372048 

 

 

 

 

A research report submitted to the Faculty of Health Sciences, at the University 

of the Witwatersrand, Johannesburg, in partial fulfilment of the requirements for 

the degree of Master of Science in Epidemiology in the field of Implementation 

Science. 

 
 

 

 

October 2021 



    i 

 Declaration  

I, Beatrice Mkubwa, declare that except where specific reference is made to the work of others, 

the contents of this dissertation are original. The dissertation has not been submitted in whole 

or in part for consideration for any other degree or qualification in this or any other University. 

This study is unaided work, and it involves secondary data analysis of data initially collected 

by the Ministry of Health-Kenya as part of the 2015 Malaria Indicator Survey. It is being 

submitted for the degree of Master of Science in Epidemiology in the field of Implementation 

Science at the University of the Witwatersrand, Johannesburg. 

 

Beatrice Mjumaa Mkubwa 

14th October 2021 

 

 

  



    ii 

Dedication 

 
I dedicate this research report to my loving parents and siblings. They have been instrumental 

in steering me toward my goals and supporting me throughout this journey. 

  



    iii 

  Abstract 

Background:  

Malaria is a parasitic infection of public health concern. It is a significant cause of maternal 

and infant morbidity and mortality, especially in children under five years of age and pregnant 

women in Kenya and sub-Saharan Africa at large. This study aimed at identifying the 

determinants associated with the uptake of malaria preventive measures in pregnancy, hereon, 

Insecticide Treated Net and Intermittent Preventive Treatment with Sulfadoxine 

Pyrimethamine (ITN and IPTpSP).  

Methods:  

This is a cross-sectional study that involves secondary data analysis of the 2015 Kenya Malaria 

Indicator Survey (MIS) using a total of 2455 women between the ages of 15 to 49 years. To be 

included in this study, the women needed to have had a history of either being pregnant or 

having given birth within five years before the primary survey. The following methods of 

survey adjusted data analysis were used: descriptive analysis was used to determine the extent 

of the uptake of ITN and IPTpSP in pregnancy; multinomial logistic regression was used to 

identify the determinants of use of ITN and IPTpSP in pregnancy.  

Results:  

During pregnancy, ITN use was 60.5%. The use of at least one dose of IPTpSP was 56.6%, the 

use of three or more doses of IPTpSP was 24.8%, and only 37.1% of the study participants 

used both ITN and IPTpSP during pregnancy. The sex of the head of household  

(RRR 0.49, CI 0.29-0.84, p=0.010), the household-level head-level education (RRR 2.09, CI 

1.17-3.72, p=0.013), and parity (RRR 0.48, CI 0.26-0.87, p=0.015) were significant 

determinants of ITN use. The number of Antenatal Care Clinic visits during pregnancy (RRR 

52.91, CI 10.59-264.66, p=<0.001), whether the women live in an urban or rural place and 
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living in the different malaria endemicity (RRR 0.46, CI 0.28-0.76, p=0.003) were also 

significant predictors of IPTpSP uptake. The significant predictors of combined use of ITN and 

IPTpSP during pregnancy were the number of antenatal care visits (RRR 8.60, CI 2.18-33.87; 

p=0.002), the household head highest level of education (RR 2.06, CI 1.15-3.69; p=0.016), the 

household head sex (RRR 0.62, CI 0.41-0.93; p=0.023), and living in endemic (RRR 6.06, CI 

3.10-11.83; p=<0.001) and low-risk (RRR 0.18, CI 0.10-0.34; p=<0.001) malaria endemicity 

areas. 

Conclusion:  

Despite the efforts put by the government and partners in the health sector in the fight towards 

malaria in pregnancy, the uptake of malaria preventive measures is still below 80% for both 

ITN and IPTpSP during pregnancy in Kenya. There is minimal available literature in this 

regard to guide policymakers to target ITN and IPT uptake, especially in moderate to high 

malaria risk areas. Further qualitative research needs to be geared towards understanding the 

influence of these factors in Kenya and other settings.   

 

Keywords: malaria in pregnancy, determinants, ITN, IPTpSP, multinomial logistic 

regression, Kenya  
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CHAPTER 1 INTRODUCTION 

1.1 Background Information      

Malaria is a parasitic infection transmitted through a bite of a female Anopheles mosquito (1). 

The most common malaria species infecting humans are Plasmodium falciparum and 

Plasmodium vivax (2). Other malaria-causing parasites are Plasmodium ovale, Plasmodium 

malariae, and Plasmodium knowlesi (3). Environmental factors such as bushes and stagnant 

water around homes, rainfall, low altitude, and high temperatures favour the breeding of 

mosquitoes, as well as plasmodium parasite reproduction (1).  

Malaria is one of the most common parasitic infectious diseases globally. It is endemic in close 

to 100 countries in which 2400 million people reside (4). Approximately 228 million people 

globally get malaria infection annually (5). Twenty-five out of the twenty-nine countries that 

account for 95% of the malaria cases globally are in the World Health Organisation (WHO) 

sub-Saharan African countries (4).  According to the 2020 World Malaria report, there has been 

a slow decline in malaria-related mortality rate from the year 2000 to 2019. In the year 2000, 

the mortality rate was 25 per 100,000 population at risk. In 2015, there was a further decline to 

12 per 100,000, and in 2019 it was reported to be 10 per 100,000 population at risk globally. 

However, it has to be noted that the malaria burden is still high, especially among pregnant 

women and children (4).  

Children below five years, pregnant women, and infants are the most vulnerable population in 

contracting malaria (5). A meta-analysis done in 2015 reported the prevalence of Pregnancy 

Associated Malaria (PAM) in sub-Saharan Africa to be between 10% and 20% (6). In 2018, a 

WHO report highlighted that 11 million pregnant mothers in moderate and high malaria 

transmission countries in sub-Saharan Africa had exposure to malaria infection. PAM can cause 

considerable dangers to the mother, the unborn and new-born child. Some of these dangers are 

foetal intrauterine growth retardation, premature births, anaemia, low birth weight, and 
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maternal death (7). As a result, approximately 872,000 children are born with low birth weight, 

and more than 40% of pregnant women develop anaemia (5).  Additionally, each year, malaria 

in pregnancy contributes to up to 10,000 deaths globally (8). 

In Kenya, malaria in pregnancy is among the leading infectious disease causes of maternal and 

infant morbidity and mortality. The country has four malaria endemicity ecozones. Namely; 

stable malaria zone (Nyanza, Coast, and Western Regions), seasonal malaria zone (Central, 

Eastern, and North -Regions), highlands prone to malaria epidemics (mainly in Rift Valley and 

some parts of Nyanza Regions), and the malaria-free zone (Nairobi Area and some parts of 

Central Region) (9).  

 
It is estimated that 24 million individuals in Kenya are at risk of contracting malaria each year, 

and more than 30% of inpatient disease diagnoses in the country are related to malaria (10). In 

addition, approximately 1.5 million women become pregnant in Kenya each year (11). The 

majority of these women live in moderate to intense malaria transmission areas, putting them 

at a higher risk of contracting malaria. In 2019, the Kenya Ministry of Health (MOH) estimated 

PAM prevalence to be 6.3% among women attending their first Antenatal Care Clinic (ANC) 

visit (12). Therefore, pregnant women must be prevented from malaria infection to reduce this 

parasitic infection's substantial side effects and consequences.  

 
To prevent PAM, the World Health Organization (WHO) advocates the use of Intermittent 

Preventive Treatment with a dose of Sulfadoxine-Pyrimethamine (IPTpSP) and sleeping under 

an Insecticide-Treated Net (ITN) (13).  IPTpSP is first given early in the second trimester of 

pregnancy and every four weeks in the subsequent antenatal care (ANC) clinic visits until the 

mother delivers. It is administered using Direct Observation Therapy (DOT) by a qualified 

health worker, usually a nurse at the antenatal care clinic. In most countries, ITNs are given 

ITNs for free during their first ANC visit. The clinicians also emphasize the importance of 

consistent use of the ITNs before, during, and after pregnancy.  
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Determinants are the factors that affect the effective use of an intervention, and in this case, the 

uptake of malaria preventative measures during pregnancy (14). The success of the malaria 

prevention programs requires good knowledge of these determinants to improve the use of ITNs 

and IPTpSP during pregnancy (15). Therefore, it is important to identify individual and health 

system-level factors that affect women’s decision to use ITNs and IPTpSP. 

1.2  Problem statement 

In 1998, Kenya adopted the two-malaria preventive interventions for all pregnant women, 

namely ITN and IPTpSP. It integrated the preventive measures with ANC care in all public 

hospitals. However, the burden of malaria amongst pregnant women is still high (16). Since 

introducing the free issue in public hospitals in Kenya, there has been a steady increase in ITN 

and IPTpSP use during pregnancy. Nevertheless, the uptake of these interventions is still low 

(10). Ideally, the target of the Kenyan government was to have a coverage of 80% of the usage 

of the ITN and IPTpSP amongst pregnant women (17). However, the Kenya Health 

Demographic Surveillance statistics show that between the years 2008 and 2009, 49.0% of 

pregnant women slept under an ITN, and only 33.3% used IPTpSP. In 2015, ITN and IPTpSP 

use was 57.8% and 50.0%, respectively (15,16).  

 
1.3 Justification 
 
Kenya is among the sub-Saharan countries reporting a high incidence of malaria. Additionally, 

pregnant women are among the most vulnerable population to malaria infection, putting 

pregnant women and unborn babies at risk of malaria-related complications. The use of ITNs 

and IPTpSP are proven effective measures for preventing malaria during pregnancy (20).  

 
Despite Kenya's government's effort to reduce malaria cases, from the statistics above,  the 

country still lags behind the 80% coverage target of ITN and IPTpSP set in the Kenya Malaria 

Strategy 2009-2018 report (17). Therefore, it is imperative to assess the factors affecting the 

use of malaria preventive interventions during pregnancy (10). Determining the factors that 
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influence the uptake of ITNs and IPTpSP during pregnancy may highlight critical gaps in the 

prevention programs. Malaria prevention measures in this context refer to both ITN and 

IPTpSP. 

 
 
1.4  Research question 

What are the determinants of utilization of ITN and IPTpSP during pregnancy among women 

aged between 15 and 49 years in Kenya in 2015?  

1.5 Aim 

To examine the use of ITN and IPTpSP and identify the key determinants of malaria 

preventive measures use during pregnancy among women aged between 15 and 49 years in 

Kenya in 2015. 

1.6 Specific objectives 

I. To describe the extent of use of ITNs during pregnancy among women aged between 

15 and 49 years in Kenya. 

II. To determine the extent of the use of Intermittent Preventive Treatment with IPTpSP 

during pregnancy among women aged between 15 and 49 years in Kenya. 

III. To examine the role of individual and health system-related factors in determining 

the uptake of ITNs and IPTpSP among women aged between 15 and 49 years in 

Kenya. 

 

 
1.7  Conceptual framework 
 
The framework in Figure 1.1 captures the concepts related to the study objectives on the 

prevention of Pregnancy Associated Malaria (PAM). The concepts in the framework are; uptake 

of the PAM preventive measures, health system and individual-level determinants of the uptake 

of malaria preventive measures (9,14). The conceptual framework is based on the literature 

review and the Andersen’s Behaviour Model (ABM). The ABM was initially developed in the 

1960s to describe factors influencing the utilization of health care services. (21,22). The ABM 

model has also been used adopted in a study that was examining of predictors associated with 
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various health interventions, including medication use among individuals living with HIV (23). 

The figure of the conceptual framework below shows the causal pathway of the factors that 

lead to the uptake of ITN only, IPTpSP only, or both ITN and IPTpSP. The uptake of these 

measures individually or combined can lead to the prevention of PAM.  

  

Uptake of malaria 
preventive measures 
in pregnancy: 
 
ITN uptake only 
 or 
IPTpSP uptake only 
or 
Combined uptake of 
IPTpSP and ITN. 
 
 

PAM 
prevented 

Individual level 
factors 

Socio-economic 
status 

Knowledge of malaria 
Education level 

Religion 
Residence 

Age 
Parity 

Health system level 
factors 

ANC coverage 
Availability of ITNs 

and IPTpSP 
 

Figure 1.1 The conceptual framework showing factors associated with the uptake of 
preventive measures for Pregnancy Associated Malaria (PAM). 
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1.8 Literature review 
 
This section reviews the literature on malaria in pregnancy, malaria preventive measures in 

pregnancy, the uptake of ITN and IPT in sub-Saharan Africa, the determinants of uptake of 

malaria preventive measures in pregnancy, and the implementation of malaria preventive 

measures during pregnancy. Only peer reviewed articles were synthesized in this literature 

review.  

1.8.1 Malaria in pregnancy 

 
Pregnant women are at a greater risk of symptomatic malaria infection. The physiological and 

hormonal changes that occur during pregnancy to create an environment for foetal development 

can cause maternal immunity suppression and put pregnant women at a greater risk of 

contracting malaria (24). Additionally, when a pregnant woman gets malaria, the malaria-

infected red blood cells can sequester through the placenta (25). Consequently, if left untreated, 

malaria infection can result in a wide range of adverse effects for the pregnant woman, the 

developing foetus, and the new-born infant (26). The adverse effects range from negligible to 

severe depending on the pregnant woman immune response (10,20).  

Malaria in pregnancy can cause severe anaemia. Severe anaemia during pregnancy can increase 

the risk of developing prepartum and postpartum haemorrhage, one of the leading causes of 

maternal death. Malaria infection can also lead to spontaneous abortion, stillbirth, foetal growth 

retardation and congenital infection for the foetus (28). Furthermore, it can cause premature 

birth, low birth weight, and neonatal mortality (25). The adverse effects can result in health 

complications, such as acute seizures, which can last well into adulthood (29). Fortunately, 

these adverse effects can be avoided.   

1.8.2 Malaria preventive measures in pregnancy  

 
The current study focuses on IPTpSP and ITN as malaria preventive measures in pregnancy. 

The WHO recommends effective case management of malaria infection (21). ITNs and IPTpSP 
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for the prevention and control of malaria during pregnancy (22, 23). The use of ITNs to prevent 

malaria dates back to the1980s after the Roll Back to Malaria Campaign. 

 
By the 2000s, the use and access to ITNs received more attention as one way of fighting malaria 

(31). An ITN can either kill or repel mosquitoes that come into contact with it or repel them 

(32). In most sub-Saharan countries, ITNs are given for free through community mass 

distribution campaigns, at health care centres during ANC visits, as well as through the 

Expanded Programme of Childhood Immunization and are to be used throughout pregnancy 

and in the postpartum period for both mother and child (13, 29). ITN use during pregnancy has 

beneficial impacts on a pregnant woman, her foetus, and the new-born infant (34). In western 

Kenya, women who slept under an ITN every night in their first four pregnancies delivered 

approximately 28.0% fewer babies with low birth weight or premature babies. In addition, 

sleeping under an ITN reduced placental malaria by 35.0% (35). 

IPTpSP has been a useful anti-malarial preventive drug given after 16 weeks of pregnancy (24). 

In 2012, the WHO updated its policy that all pregnant women in moderate and high 

transmission malaria areas should receive at least three doses of the IPTpSP. The more doses 

the pregnant woman received, the more effective the treatment. At 16 weeks of pregnancy, 

women are given IPTpSP in the first three or more regularly scheduled antenatal clinics (36).  

 
In Malawi, the situation is similar. It was reported that receiving at least two or more IPTpSP 

doses significantly decreased the proportion of women with placental malaria infection at 

delivery (24).  Moreover, a Randomised Clinical Trial in Kenya reported that IPTpSP reduced 

the risk of severe anaemia by up to 39.0% among pregnant women. It also gave up to 85.0% 

protection against malaria infection in primigravidae living in high-risk malaria areas of Kilifi 

(37). Delivery of IPTpSP doses is linked to routinely scheduled antenatal clinic visits. The 

WHO recommends an optimal schedule of four antenatal clinic visits, with three visits after 16 
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weeks of pregnancy (2)(38). As a result, repeated doses of IPTpSP with ITN use effectively 

reduces the risk of contracting malaria (2).  

1.8.3 The prevalence of Malaria Preventive Measures during Pregnancy in sub-
Saharan Africa 

 
Underutilization of malaria preventive measures during pregnancy is a serious concern for 

malaria prevention and control programs run by health NGOs and national governments in sub-

Saharan Africa. However, over the years, there has been a steady increase in the uptake of 

malaria preventive measures during pregnancy (16). For example, in 2011, Nigeria reported an 

ITN uptake of 20.0% (39); in 2020, the uptake use of ITN during pregnancy was 78.0% (40). 

The uptake of IPT and ITN varies, however, most sub-Saharan African countries' statistics are 

below the 80% utilization target set by the WHO (3, 34). Although studies done in Uganda, 

Ethiopia, and Nigeria that looked at the use of ITN in pregnancy reported the uptake of ITN to 

be 86.4%, 70.4% and 78.0, the. Uptake in Nigeria and Cameroon was 20.0% and 16.9%, 

respectively (38,33,40,39,42). In 2019, optimal uptake of IPT in Sierra Leone was 93.2% (43). 

In contrast, a study in Uganda recorded an uptake of 18.0% in the same year (44). In  2007, a 

study in Kilifi, Kenya, reported the uptake of IPT to be 70.5% (11). Table 1.1 summarizes the 

uptake of ITN and IPT from 15 studies conducted in sub-Saharan Africa from 2011 to 2021. 

Table 1.1 Summary of uptake of malaria preventive measures in SSA 

Year| Reference Country ITN 
uptake 
(%) 

Any IPT uptake-at 
least one dose or 
more (%) 

Optimal IPT 
uptake -three 
doses or more (%) 

Combined 
uptake ITN and 
IPT (%) 

2021 (38) Uganda  86.4  14.7   
2020 (40)   Nigeria 78.0    
2020 (45) Ghana   71.0  
2020 (46) Malawi   42.0  
2019 (44) Uganda   18.0  
2019 (47) Tanzania   48.4  
2019 (43) Sierra Leone  94.8 93.2  
2018 (33) Ethiopia 70.8    
2017 (42) Cameroon 16.9 61.6   
2017 (48) Senegal 46.8 80.4  37.5 
2016 (49) Uganda 58.4  63.7   
2016 (50) Cameroon 43.8 88.7   
2015 (10) Kenya 52.0 38.5   
2013 (51) Gabon  84.1 49.5  
2011 (39) Nigeria 20.0 18.5   
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1.8.4 The determinants of the use of malaria preventive measures during pregnancy 

 
Several individual, social, economic, and community factors have been reported to influence 

the uptake of health interventions. Some factors include age, residence, education level, marital 

status, occupation, socioeconomic status, geographical area, access to the health intervention, 

community empowerment through education and creating awareness, and health facility service 

delivery (38,40,43,48). The following sub-sections synthesize some of the factors that have been 

highlighted in literature that influence the use of ITN and IPTpSP during pregnancy.  

1.8.4.1 Availability of ITNs and IPTpSP drugs 

Most countries in sub-Saharan Africa give free or subsidised ITNs and IPTpSP to all pregnant 

mothers visiting ANC clinics to prevent malaria (10). Availability of ITNs and IPTpSP drugs 

in ANC clinics is a determinant of the use of these two preventive measures (52). Irregular 

supply of IPTpSP drugs due to complex chain distribution procedures, insufficient funds, and 

poor government commitment to purchase the IPTpSP or ITNs contribute to the low uptake of 

the preventive measures (39). In some countries, including Kenya, ITNs are given at ANC 

clinics, and constant stock-outs of ITNs were reported to contribute to the low utilization (53). 

Additionally, a study that looked at factors associated with use of malaria control interventions 

by pregnant women in Bugiri in Uganda, highlighted that women with ease access to ITNs were 

most likely to sleep under an ITN (49). 

1.8.4.2 ANC Coverage 

Malaria preventive measures are primarily available to women who attend ANC clinics (51). 

Pregnant women at 16 weeks and above are expected to receive an ITN and the initial dose of 

IPTpSP during the first antenatal clinic visit. Therefore, low coverage of ANC visits can 

contribute to the low uptake of malaria preventative measures in pregnancy (54).  

A study in Malawi reported that after controlling for other predictors such as age, education, 

and socio-economic status, the number of ANC visits was the only significant determinant in 

the uptake of malaria preventive measures in pregnancy. This finding could be attributed to the 
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late initiation of ANC visits only after the second trimester, instead of the first trimester (46). 

Pregnant women who attended the ANC clinic four or more times had a higher uptake of 

malaria preventive interventions (38). In Cameroon, the number of ANC visits was the only 

independent factor associated with IPT use. Pregnant women who visited the ANC clinic four 

and more times had a 7% higher chance of consistently sleeping under an ITN than those with 

lesser visits (50). Timely ANC visits also has been associated with completion of the three 

doses of the IPTpSP was associated with the timely visit to the ANC clinic (55). 

Two studies in Senegal and Gabon reported a discrepancy between high ANC coverage and 

sub-optimal use of malaria preventive measures during pregnancy. In Senegal, although the 

ANC coverage was high, the uptake of malaria preventive measures was 38.8% (48). In Gabon, 

the use of malaria preventive interventions was not associated with ANC clinic attendance. 

Among the women with four or more ANC clinic visits, only 49.5% had three or more IPTpSP 

doses and used bed net the night before the survey (51).  

In Senegal, the late start of ANC visits was a barrier to delivering the subsequent doses of 

IPTpSP. Women who start the ANC clinic late in pregnancy will receive fewer doses of 

IPTpSP.  Additionally, pregnant women with easy access to healthcare are more likely to attend 

ANC clinics and were more likely to utilise malaria preventive measures than those who did 

not have easy access to healthcare services (48). In Gabon, 80.0% of women had four ANC 

visits, 97.4% received two doses of IPT under direct observation (51). 

1.8.4.3 Knowledge and Education 

Lack of knowledge about malaria can contribute to the inability of programs to achieve 

sustainable prevention and control of the disease. Pregnant mothers who were more 

knowledgeable regarding malaria and its risks in pregnancy were more likely to use malaria 

preventive measures than the less knowledgeable about malaria and its related complications 
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(35,21). Similarly, two studies done in Uganda reported that knowledge about IPTpSP was 

associated with the uptake of IPTpSP (53,44).  

In Ghana and Cameroon,  maternal literacy and higher education were associated with IPT  and 

ITN uptake (42,45). However, in Sierra Leonne, women with a primary and higher level of 

education had lower odds of taking IPT (43).  

1.8.4.4 Occupation and Socioeconomic status 

Several studies have reported an association between socioeconomic status and the uptake of 

ITN and IPT in pregnancy. A study in Ethiopia reported that individuals from poorer 

households were less likely to use ITNs or IPT during pregnancy than women in a higher socio-

economic standing (56). A survey done in Tanzania highlighted that some study participants 

lacked the money to top up the voucher amount given to get the ITN (7). Consequently, low 

uptake of PAM preventive measures in pregnancy was reported. A study on factors influencing 

the use of malaria preventive strategies in Senegal, Kenya, and Ethiopia reported that the higher 

level of income of the participants had a positive association with utilization of ITNs and 

IPTpSP (42,35,29). In Uganda, women in the fourth and fifth wealth quantile (higher wealth 

index) had a 1.08 more increased chance of using ITNs than those in the lowest wealth quantile 

(38).  

In Uganda, optimal use of up to three or more doses of IPTpSP was positively associated with 

peasant farming as opposed to a housewife or businesswoman (38). However, in Tanzania and 

Ghana, self-employed participants had low uptake of IPTpSP (54,46). In Cameroon, occupation 

was the only factor associated with ITN use, while being a student or unemployed was 

negatively associated with ITN use during pregnancy (50). Another study in Nigeria reported 

that respondents who purchased the net had higher utilization of ITNs (40). 
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1.8.4.5 Maternal Age 

Maternal age has been reported as a determinant of malaria preventive measures use in 

pregnancy. In Cameroon, older women were more likely to take up malaria preventive measures 

than younger women (50).  Another study done in Sierra Leone reported that women aged 

between 25 and 29 years had higher uptake of at least three doses of IPT compared to the 

younger and the older women (43). This finding could be because older women have more 

experience with the use of ITN and IPT and are more likely to use these preventive measures 

in pregnancy (48). However, in Uganda, it was reported that women who were 34 years and 

above had lower odds of taking optimal doses of IPT (44).  

1.8.4.6 Religion  

In Kenya, religion was reported to play a role in the uptake of preventive measures. Muslims 

were more likely to use ITNs and IPT compared to non-Muslims (10).  In Ghana, Christians 

and traditionalists had lower odds of using the recommended doses of IPTpSP compared to 

Muslims (45). 

1.8.4.7 Other factors that influence IPT or ITN uptake 

Other factors influencing the use of IPT or ITN amongst pregnant women include marital status, 

parity, and alternative malaria preventive methods. In Kenya, married women were likely to 

take up malaria preventive interventions than single mothers (10). Similarly to Kenya, single 

or never-married women in Ghana had a low uptake of three or more doses of IPT during 

pregnancy (45). Parity which is defined as the number of times one has given birth to a foetus 

with a gestational age of 24 weeks or more, regardless of whether the child was born alive or 

was stillborn has been can influence the uptake of IPT and ITN in subsequent pregnancies. In 

Tanzania, a study on predictors of early uptake of IPT among pregnant women reported that 

the participants with three or more children reported low uptake of IPT (55).  
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High malaria risk areas were also associated with increased uptake of IPT in Kenya compared 

to the low transmission regions (10). Some pregnant women did not like the smell of the ITNs 

and therefore did not sleep under an insecticide-treated net (53). Alternatives such as traditional 

herbs to prevent malaria during pregnancy were reported as a common practice in Nigeria (39).  

The availability of water at the clinic in Uganda was a vital determinant for the uptake of 

IPTpSP; 68.6% of the women were provided water and took SP under direct observation.  

Other health system-related factors include inadequate dissemination of information by the 

health care workers to the community about malaria (39). The poor attitude of some healthcare 

workers towards patients in Ghana was highlighted as a barrier to achieving high IPTpSP 

uptake (52).   

1.8.5 Implementation of malaria preventive measures during pregnancy 

 
The literature illustrates that the availability of efficacious health interventions does not 

guarantee the usage of these interventions (41). Although ITN and IPTpSP are scientifically 

proven to be efficacious, the adoption of these preventive measures is still low, and the burden 

of malaria is still high (28). The uptake of these malaria preventive measures is influenced by 

individual, social, or structural factors, which play a vital role in the uptake of health 

interventions (29,35). 

 
Individual factors such as change of perception, beliefs, attitude and knowledge of ITNs and 

IPTpSP in pregnancy are critical enablers or barriers to the uptake of efficacious interventions 

(57). Social factors such as creating community awareness of the intervention about the dangers 

of malaria in pregnancy, structural factors such as adopting new policies, and reduced health 

system bottlenecks play a role in utilizing these interventions (41)
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CHAPTER 2 METHODOLOGY 

This chapter presents the study design, study setting, study population, data management, data 

analysis, and ethical considerations of this study. 

2.1 Study design  

 
This study is a cross-sectional study that involves secondary analysis of the 2015 Kenya Malaria 

Indicator Survey (MIS). The primary data was collected from the 6th of July 2015 to the 15th of 

August 2015.  

2.2  Study 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. According to the 2020 UN 

statistics, it has been estimated that Kenya has a population of 53,771,296 (58). In sub-Saharan 

Africa, Kenya is one of the malaria-endemic countries with intense malaria transmission. It is 

considered a high malaria burden country, however, malaria prevalence varies across the 

country (59). 

2.3 Study population 

In the 2015 Kenya Malaria Indicator Survey, 5394 women aged between 15 to 49 years were 

selected from 7,313 households were consented and interviewed (59). In this secondary study, 

2755 women with no pregnancy or no birth history five years before the primary survey, 131 

who did not recall IPTpSP uptake and 53 who did not remember visiting the ANC clinic were 

excluded. After data cleaning, 2445 women (unweighted) were included in this study. Figure 

2.1 shows the inclusion and exclusion criteria for the primary survey and this secondary study. 
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Excluded 2755 women with no 
live birth in the last 5 years 

Excluded 131 women who did 
not recall 

IPTpSP uptake and 53 who did 
not recall if they visited the ANC 

clinic during pregnancy 

Figure 2.1 Flowchart diagram showing the selection of study participants included in the 
primary and secondary study 
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2.4 Sampling design 

 
The primary survey included a nationally representative sample drawn from 7,313 households 

across the country. Sampling was conducted in two stages, namely, stratifies cluster sampling 

and systematic sampling. The stratified cluster sampling was used to identify 246 clusters, 131 

from rural and 115 from urban areas. In the second step, systematic sampling was used to select 

30 households from the 246 clusters (59).  In this study, a convenient sampling strategy was 

used. After data cleaning, all the available data of the eligible participants were included in the 

analysis. 

            
2.5  Data source and data collection 

 
Primary data was collection was done by the Kenya Ministry of Health, Division of National 

Malaria Control Programme by trained fieldworkers using validated MIS questionnaires. The 

survey collected basic demographic information, reproductive health or birth history, the use 

of antenatal care services, the use of malaria preventive interventions and key malaria 

indicators, among other variables (59). The data sets of the 2015 Kenya MIS were downloaded 

from the USAID Demographic Health Surveillance Program website in the STATA compatible 

format. 

2.6 Data management 

 
Data management and cleaning were done using STATA Standard Edition (SE) version 16. 

The variables of interest were extracted from the household recode (data set for every household 

member), and the individual recode (data set for women aged between 15 to 49 years).  Based 

on the literature review and the conceptual framework, the variables that could potentially 

influence the uptake of malaria preventive measures during pregnancy were identified from 

both recode datasets. All the other variables not included in the analysis were deleted. 

Participants with missing data for the outcomes variables of interest were excluded from the 

study. After data cleaning, the two data sets were merged using two unique identifiers common 

to the two datasets: the household number and cluster number. The study sample weight was 
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calculated by dividing the household sample weight by 1,000,000 to correct for unequal 

probabilities of selection that might have occurred during sampling and compensate for survey 

non-response in the primary survey (60). 

 
2.7 Study variables 

 
In this study, the primary outcomes of interest are Insecticide Treated Nets uptake, Intermittent 

Preventive Treatment with SP uptake, and combined uptake of Insecticide Treated Nets uptake 

and Intermittent Preventive Treatment with SP.  

2.7.1 Outcome variable I: Insecticide Treated Nets uptake 

In the 2015 MIS, women of reproductive age were asked if they had slept under a mosquito net 

the night before the survey. The possible responses included ‘no bed-net’, ‘only a treated net’, 

and ‘only untreated nets’. ITN use was re-coded as follows: ‘no bed-net’ and ‘untreated bed-

net’, which were merged to denote ‘no ITN uptake’ and ‘only a treated net’ to denote ITN 

uptake. 

2.7.2 Outcome variable II: Intermittent Preventive Treatment with SP uptake 

In this study, the optimal uptake of IPTpSP is defined as using at least three doses of SP to 

prevent malaria in pregnant women. IPTpSP uptake was categorized into a binary variable 

based on the response to the survey question, “During this pregnancy, did you take SP/Fansidar 

to prevent you from getting malaria?”.  Women who took less than three doses were categorized 

as 0, and those who took three or more were coded as 1 (44).  

 
Any uptake of IPTpSP is defined as using at least one dose of SP to prevent malaria in pregnant 

women. In the survey, women of reproductive ages were asked if they were given IPTpSP 

during pregnancy. The responses to this question were categorized as ‘yes’, ‘no’, and ‘don’t 

know’. The variables with missing values and the ‘don’t know’ category from the analysis were 

dropped from the analysis (38,58). 
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2.7.3 Outcome variable III: Combined uptake of ITN and IPT uptake 

The third outcome variable of the study was the combined uptake of ITNs and IPTpSP during 

pregnancy. This variable was aimed at capturing women who make use of both these measures 

during pregnancy. However, there was no question in the 2015 MIS on the combined uptake of 

ITN and IPTpSP. Therefore, to generate the combined uptake of ITNs and IPTpSP variable, I 

merged the ‘no’ categories for ITN use and IPTpSP and the ‘yes’ categories of the ITN usage 

and IPTpSP uptake (42).  

2.7.4 Explanatory variables 

Based on the literature review and the conceptual framework, the explanatory variables 

included in the analysis were age, parity, marital status, residence, educational level, 

socioeconomic status, religion, malaria knowledge, malaria endemicity. We used some 

variables as they were in the original data set; we recoded some depending on the literature 

review and the research interests. The table in the Appendix A summarizes all the variables 

included in this study. 

2.8  Data analysis 

 
Data were analysed using STATA SE version 16. Before we started the analysis, the data was 

survey set using the primary sampling unit, sampling weight and stratification variables. The 

prefix ‘svy:’ was used before each command throughout the analysis to account for the 

stratified cluster sampling used in the primary study. 

 
Survey adjusted frequencies, proportions, and percentages were used to describe the variables 

and determine the extent of the use of ITN and IPTpSP against malaria in pregnancy. The 

Pearson’s Chi-Squared test of independence was used to assess the statistical significance and 

the distribution frequencies of the outcome variables with the independent variables at 95% 

confidence intervals (0.05 alpha level). After that, the survey adjusted multinomial logistic 
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regression was carried out to identify the determinants of utilization of ITN, IPTpSP, and 

combined use of ITN and IPTpSP during pregnancy.  

Initially, the survey-adjusted Pearson’s Chi-Squared test of independence output was to be used 

to select the variables to be included in the multinomial logistic regression model. However, 

there were very few variables that had a significant p-value at the 5% alpha level. Therefore, 

explanatory variables were included based on the literature. The variables that were significant 

predictors of the uptake of malaria preventive measures in previous studies were included in 

the analyses. The baseline category for the multinomial logistic regression model was ‘No ITN 

and IPTpSP use’. The potential interactions between variables such as age, maternal education 

and socioeconomic status, among other explanatory variables, were explored. There were no 

significant interactions as shown in the table in Appendix B. The multinomial logistic 

regression technique yielded relative risk ratios, which defined the association between 

predictor variables and each outcome variable. The multinomial logistic regression was used to 

identify the determinants of uptake of malaria preventive measures in pregnancy. The Hosmer 

Lemeshow goodness of fit test was done for the model with no interactions.  

2.9 Ethical considerations and data privacy 

 
The Kenyatta National Hospital, in collaboration with the University of Nairobi Scientific and 

Ethics Review Committee, approved the primary research protocol. Throughout the study, 

features that make the participants identifiable were anonymised, and confidentiality was 

maintained. In the primary survey, USAID and MOH Kenya sought a written informed consent 

from all participants and recruited only those who signed the informed consent.  

 
Ethical approval for this secondary study was given by the University of the Witwatersrand 

Human Research Ethics Committee (HREC) - Medical (Protocol number M120247). 

Permission to use the 2015 Kenya Malaria Indicator Survey data for this study was requested 

from the Measure DHS database gatekeepers to access the data (Reference: 17/3/3). The data 

obtained were anonymised, and it is not possible to link it back to the survey participants. 
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CHAPTER 3 RESULTS 

This chapter presents the study population's sociodemographic characteristics, the extent of use 

of insecticide-treated nets, and intermittent preventive treatment with SP. The first section 

highlights the descriptive analysis, followed by bivariate analysis results, and then the 

multinomial logistic regression output. 

3.1 Sociodemographic characteristics of the study population 

This section gives an overview of the sociodemographic characteristics of participants 

presented on  Table 3.1. A weighted sample of 2270 participants were included in this study. 

The mean age was 28.37 years. The majority of the women (52.4%) were aged between 25 and 

34 years. The women who had studied up to primary school were 49.7%, while only 12.2% had 

studied up to the tertiary education level. The pregnant women who attended the ANC  4 or 

more times were 64.1%, 31.0% visited the ANC 1, 2 or 3 times, and only 4.9% did not visit the 

ANC clinic throughout pregnancy.  

3.2 Uptake of malaria preventive measures during pregnancy 

The general uptake of ITN, IPTpSP as well as combined uptake was below 80% (Table 3.2). 

Out of the 2270 women included in this study, 60.5% of the women aged between 15 and 49 

years slept under an insecticide-treated net, 56.6% took at least one or more doses of IPTpSP, 

and only 24.8% took up to three or more doses of IPTpSP which is the optimal uptake of 

IPTpSP.  Only 37.1% slept under an insecticide treated net and took at least one dose of IPTpSP 

during pregnancy.  
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Table 3.1 Sociodemographic characteristics of the study participants 

  

 
Explanatory variables 

 
Frequency  
n =2270; weighted 

  
Percentage % 

Maternal age (years)   

15-24 678 29.9 

25-34  1190 52.4 

35-49 402 17.7 

Residence   

Urban  769 33.9 

Rural 1501 66.1 

Maternal education   

No education 266 11.7 

Primary education 1127 49.6 

Secondary education 600 26.4 

Tertiary education 277 12.2 

Religion    

No religion or other 60 2.7 

Roman Catholic 500 22.0 

Protestant or other Christian 1538 67.8 

Muslim 172 7.6 

Wealth index   

Poor  974 42.9 

Middle-class 417 18.4 

Rich  879 38.7 

Literacy    

Cannot read at all 413 18.2 

Can read parts of a sentence 243 10.7 

Can read a whole sentence 1614 71.1 

Parity    

Para 2 or less 1106 48.8 

Para 3 & 4 722 31.8 

Para 5 & 6+ 441 19.4 

Media exposure   

No 865 38.1 

Yes  1405 61.9 

Number of ANC visits   

No ANC visit 112 4.9 

1-3 ANC visits 703 31.0 

4 or more ANC visits 1454 64.1 

Head of household education   

Primary/ vocational 1029 52.5 

Secondary   590 30.1 

Tertiary 340 17.4 

Household head sex   

Male  1556 68.5 

Female  714 31.5 

Head of household age (years)   

15-24 160 7.0 

NB: Para is the number of completed pregnancies beyond 20 weeks’ gestation 
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Table 3.2 Overall uptake of ITN and IPTpSP among Pregnant Women in Kenya – MIS 2015 

Malaria Preventive measure  n (%) 
ITN Uptake:                  ITN Use 

No ITN Use 
897 (60.5) 
1373 (39.5)  

IPTpSP Uptake:           Optimal Uptake (Three or more doses) 
Less than three doses (0, 1 and 2 doses) 

563 (24.8)  

1706 (75.2)  
IPTpSP Uptake:           Any Uptake (at least one dose)  

No IPTpSP  
1285 (56.6) 
984 (43.4)  

Combined uptake: ITN and IPTpSP 842 (37.1)  
 
3.2.1 The association between the characteristics of respondents and the uptake of 

Insecticide Treated nets during pregnancy 

 
During pregnancy, the use of ITNs was significantly associated with maternal education, wealth 

index, ANC clinic visits, the head of household sex, literacy level, and malaria endemicity of 

the participants' region, and media exposure to malaria messages as shown in Table 3.3. The 

use of ITNs was highest among the study participants living in the malaria-endemic areas and 

lowest in low-risk malaria areas where less than half of the women used ITNs in pregnancy. 

The uptake of ITN was higher by about 20.0% among women who attended the ANC clinic 

four or more times than women who did not visit the ANC during pregnancy. Middle-class 

women were more likely to sleep under ITN when pregnant than the women defined as poor or 

rich. The uptake of ITN during pregnancy was above 60% among women who were educated 

(primary, secondary or tertiary) compared women with no education (38%). 

 
3.2.2 Association between the characteristics of participants and the use of three or 

more doses (optimal uptake) of IPTpSP during pregnancy 
 
Table 3.4 shows the bivariate analysis results. The two factors significantly associated with the 

optimal uptake of the IPTpSP during pregnancy were the number of ANC clinic visits, and the 

endemicity of malaria in the area participants reside.  The participants who did not visit the 

ANC clinics were less likely to take IPTpSP than those who had at least one or more visits. 

Women living in the malaria-endemic zones were more likely to use IPTpSP than those living 

in the low-risk and seasonal malaria zones.  
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Table 3.3 Bivariate analysis results of the association between characteristics of respondents 
and the uptake of ITN during pregnancy in Kenya – MIS 2015 

 ITN Uptake 
 
 
Explanatory variables 

 
ITN use  
 n = 1373 
 n (%) 

 
No ITN use  
n = 897 
 n (%) 

 
Chi Statistic 
c2 

 
 
P-value 

Maternal age (years)     
15-24 405 (59.8) 272 (40.2) 1.09 0.730 
25-34  731 (61.4) 459 (38.6)   
35-49 237 (58.9) 165 (41.1)   

Residence     
Urban  472 (61.4) 297 (38.6) 0.45 0.762 
Rural 901 (60.0) 600 (40.0)   

Maternal education     
No education 101 (38.0) 165 (62.0)   
Primary education 715 (63.5) 412 (36.5) 69.43 0.007* 
Secondary education 375 (62.5) 225 (37.5)   
Tertiary education 182 (65.5) 96 (34.5)   

Religion      
No religion & other 19 (43.0) 34 (57.0)   
Roman catholic 1256 (60.5) 197 (39.5) 14.39 0.117 
Protestant/other Christian  91 (62.0) 584 (38.0)   
Muslim  91 (52.9) 81 (47.1)   

Wealth index     
Poor  527 (54.2) 446 (45.8) 35.44 0.009* 
Middle-class 289 (69.2) 128 (30.8)   
Rich  557 (63.4) 322 (36.6)   

Literacy      
Cannot read at all 200 (48.4) 213 (51.6) 33.36 0.004* 
Can read parts of a sentence 152 (62.5) 91 (37.5)   
Can read a whole sentence 1021 (63.3) 593 (36.7)   

Parity      
Para 2 or less 685 (61.9) 422 (38.1) 3.73 0.390 
Para 3 & 4 437 (60.6) 284 (39.4)   

              Para 5 & 6+ 251 (56.8) 191 (43.2)   
Media exposure     

No 454 (52.6) 410 (47.4) 39.60 <0.001* 
Yes  918 (60.5) 487 (34.6)   

Number of ANC visits     
No ANC visit 48 (42.4) 65 (57.6) 24.54 0.008* 
1-3 ANC visits 405 (57.6) 298 (42.4)   
4 or more ANC visits 920 (63.3) 534 (36.7)   

Head of household education     
Primary/vocational  628 (61.1) 400 (38.9) 6.28 0.465 
Secondary  397 (67.2) 194 (32.8)   
Tertiary  212 (62.3) 128 (37.7)   

Household head sex     
Male  995 (63.9) 561 (36.1) 26.62 <0.001* 
Female  378 (53.0) 336 (47.0)   

Head of household age (years)     
15-24 95 (59.8) 64 (40.2) 0.058 0.982 
25-34 546 (60.4) 358 (39.6)   
35 & above 731 (60.7) 474 (39.3)   

Malaria epidemiological zones     
Highland epidemic 334 (67.0) 165 (33.0) 238.82 <0.001* 
Endemic  520 (80.6) 125 (19.4)   
Seasonal  219 (50.5) 215 (49.5)   
Low risk 300 (43.4) 392 (56.6)   

 
NB: P-values are from chi-squared tests.  
* p value less than 0.05 
 



 

    24 

Table 3.4 Bivariate analysis results of association between the characteristics of participants 
and the optimal uptake of IPTpSP during pregnancy in Kenya – MIS 2015 

 Optimal IPTpSP Uptake 
Explanatory variables Three or more 

doses 
n=657 
n (%) 

Less than three 
doses 
n=1798 
n (%) 

 
Chi -Statistic 
c2 

 
 
P-value 

Maternal age (years)     
15-24 185 (27.3) 492 (72.7) 3.74 0.247 
25-34  286 (24.0) 904 (76.0)   
35-49 92 (22.9) 310 (77.1)   

Residence     
Urban  196 (25.5) 572 (74.5) 0.35 0.704 
Rural 367 (24.4) 1134 (75.6)   

Maternal education     
No education 66 (24.8) 200 (75.2)   
Primary education 294 (26.1) 833 (73.9) 2.48 0.663 
Secondary education 137 (22.8) 463 (77.2)   
Tertiary education 67 (24.1) 211 (75.9)   

Religion      
No religion/ Other religion 17 (29.0) 43 (71.0)   
Roman Catholic 124 (24.8) 375 (75.2) 0.77 0.887 
Protestant/Other Christian 377 (24.5) 1161 (75.5)   
Muslim 44 (25.8) 127 (74.2)   

Wealth index     
Poor  238 (24.4)  736 (75.6) 2.43 0.539 
Middle-class 115 (27.6) 302 (72.2)   
Rich  210 (23.9) 669 (76.1)    

Literacy      
Cannot read at all 103 (24.9) 310 (75.1) 0.95 0.735 
Can read parts of a sentence 54 (22.4) 188 (77.6)   
Can read a whole sentence 406 (25.2) 1208 (74.8)   

Parity      
Para 2 or less 295 (26.6)  812 (73.4) 10.61 0.051 
Para 3 & 4 184 (25.5)  538 (74.5)   

              Para 5 & 6 and above 84 (19.1)  357 (80.9)   
Media exposure     

No  214 (24.7)  651 (75.3) 0.01 0.951 
Yes   350 (24.9)  1056 (75.1)   

Number of ANC visits     
No ANC visit  9 (7.9)  104 (92.1) 42.85 <0.001* 
1-3 ANC visits  137 (19.5)  565 (80.5)   
4 or more ANC visits  417 (28.7)  1037 (71.3)   

Head of household education     
Primary/vocational  268 (26.1)  761 (73.9) 5.79 0.179 
Secondary   127 (21.5)  463 (78.5)   
Tertiary   94 (27.6)  246 (72.4)   

Household head sex     
Male   402 (25.8)  1154 (74.2) 3.03 0.225 
Female   161 (22.6)  553 (77.4)   

Head of household age (years)     
15-24  40 (25.2)  119 (74.8) 1.04 0.725 
25-34  215 (23.7)  690 (76.3)   
35 and above  308 (25.6)  897 (74.4)   

Malaria epidemiological zones     
Highland epidemic  120 (23.9)  380 (76.1) 96.65 <0.001* 
Endemic   244 (37.9)  401 (62.1)   
Seasonal   80 (18.5)  353 (81.5)   
Low risk  119 (17.2)  573 (82.8)   

  NB: Optimal IPTpSP is defined as 3 or more IPTpSP doses 
P-values are from the chi-squared tests. * p value less than 0.05 
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3.2.3 Association between the characteristics of participants and the use of at least one 
dose of IPTpSP (any uptake) during pregnancy 

 
According to the results in Table 3. 5, there was no significant relationship between maternal 

age, religion, and the participants' residence with the uptake of at least one dose of IPTpSP. 

However, there was a significant relationship between ANC visits with at least a dose uptake 

of the IPTpSP. The study participants who did not attend the ANC clinics were less likely to 

use IPTpSP than those who had one or more visits. The study participant's parity, level of 

education and the highest level of education of the head of the household were significant 

factors in the uptake of at least one dose of IPTpSP. Women living in the malaria-endemic 

zones were more likely to use IPTpSP during pregnancy than those living in the low-risk and 

seasonal malaria zones.   

3.3 Determinants of the uptake of malaria preventive measures during pregnancy  
 
This section presents the multinomial logistic regression model results (Table 3.6) of the factors 

predicting ITN and IPTpSP uptake during pregnancy.  

3.3.1 Determinants of the use of Insecticide treated nets versus no malaria preventive 
measures use during pregnancy 

 
The significant determinants of the ITN use during pregnancy versus not using any malaria 

preventive measures were parity, the level of education of the household head and living in the 

different malaria epidemiological zones in Kenya. 

 
Participants who lived in a household where the head of the house was female were 51% less 

likely to use ITN during pregnancy than those whose household head was male (RRR 0.49; CI 

0.29-0.84; p=0.010). The use of the ITNs in pregnancy was less than half among women who 

were para three and above. Women living in low-risk malaria zones were 79% less likely to use 

ITNs (RRR 0.21; CI 0.10 - 0.41; p=<0.001) but living in seasonal and endemic zones were not 

significant determinants of the uptake of ITN during pregnancy compared to living in the 

highland epidemic region.  
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Table 3. 5 Bivariate analysis of the association between the characteristics of participants 
and the uptake of one or more doses of the IPTpSP (any uptake) during pregnancy in Kenya – 
MIS 2015 

 Any IPTpSP Uptake 
Explanatory variables One or more 

doses n=1442 
n (%) 

No IPTpSP 
n=1013 
n (%) 

Chi- Statistic 
c2 

P-value 

Maternal age (years)     
15-24 385 (56.9) 292 (43.1) 2.26 0.510 
25-34  660 (55.5) 530 (44.5)   
35-49 240 (59.6) 162 (40.4)   

Residence     
Urban  443 (57.6) 326 (56.1) 0.51 0.651 
Rural 842 (56.1) 42.4 (659)   

Maternal education     
No education 133 (50.1) 132 (49.9)   
Primary education 690 (61.2) 437 (38.8) 28.55 0.002* 
Secondary education 334 (55.6) 266 (44.4)   
Tertiary education 129 (46.4) 149 (53.6)   

Religion      
No religion/ Other religion 32 (53.7) 28 (46.3)   
Roman Catholic 270 (54.1) 229 (45.9) 2.470 0.651 
Protestant/Other Christian 887 (57.7) 651 (42.3)   
Muslim 95 (55.5) 76 (44.5)   

Wealth index     
Poor  560 (57.5) 413 (42.5) 3.163 0.516 
Middle-class 246 (59.0) 171 (41.0)   
Rich  479 (54.5) 400 (45.5)   

Literacy      
Cannot read at all 224 (54.2) 189 (45.8) 1.72 0.598 
Can read parts of a sentence 134 (55.3) 109 (44.7)   
Can read a whole sentence 927 (57.5) 687 (42.5)   

Parity      
Para 2 or less 588 (53.1) 518 (46.9) 15.19 0.029* 
Para 3 & 4 448 (62.0) 274 (38.0)   

             Para 5 & 6 and above 249 (56.5) 192 (43.5)   
Media exposure     

No 467 (54.0) 398 (46.0) 4.25 0.150 
Yes  819 (58.3) 587 (41.7)   

Number of ANC visits     
No ANC visit 13 (11.5) 100 (88.5) 117.19 <0.001* 
1-3 ANC visits 380 (54.1) 322 (45.9)   
4 or more ANC visits 892 (61.3) 562 (38.7)   

Head of household education     
Primary/vocational 622 (60.5) 407 (39.5) 17.28 0.014* 
Secondary  343 (58.2) 247 (41.2)   
Tertiary  162 (47.8) 178 (52.2)   

Household head sex     
Male  885 (56.9) 670 (43.1) 0.16 0.790 
Female  400 (56.0) 314 (44.0)   

Head of household age (years)     
15-24 83 (51.9) 77 (48.1) 3.81 0.404 
25-34 500 (55.3) 405 (44.7)   
35 and above 703 (58.3) 503 (41.7)   

Malaria epidemiological zones     
Highland epidemic 265 (53.0) 235 (47.0) 232.45 <0.001* 
Endemic  518 (80.3) 127 (19.7)   
Seasonal  194 (44.8) 239 (55.2)   
Low risk 309 (44.6) 383 (55.4)   

 
N.B. Any IPT is defined as uptake of at least one or more IPTpSP doses 
P-values are from the chi-squared tests. * p-value < 0.05 
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3.3.2 Determinants of IPTpSP use versus no malaria preventive measure during 
pregnancy 

 

The statistically significant determinants of the uptake of IPTpSP compared to not using any 

malaria measure during pregnancy were the participant’s residence, number of ANC visits, and 

living in the different malaria endemicity zones.  

 
The study participants who attended the ANC clinic 4 or more times during pregnancy and 

those living in malaria-endemic zones5 (RRR 3.25; CI 1.29-3.94; p=0.005) are more likely to 

use IPTpSP during pregnancy compared to those who did not visit the ANC and those living in 

those highland epidemic regions respectively. However, participants residing in the low-risk 

malaria zone (RRR 0.46; CI 0.28-0.76; p=0.003) and are from a rural residence are had a lower 

uptake of IPTpSP during pregnancy versus not using any malaria preventive measure than 

women living in the urban residence. 

 

3.3.3 Determinants of malaria preventive measures of combined use of ITN and 
IPTpSP during pregnancy versus no malaria preventive measures use 

 

Significant predictors of combined use of ITN and IPTpSP during pregnancy were the number 

of ANC clinic visits, the participants' residence, the highest level of education of the household 

head, the sex of the household head, and malaria endemicity of the area the participants reside. 

However, maternal age, maternal education, religion, and wealth index were not significant 

predictors of the combined use of ITN and IPTpSP during pregnancy. 

The combined use of ITN and IPTpSP in pregnancy amongst women living in rural areas was 

almost 40% lower than women living in urban areas (RRR 0.60; CI 0.36-0.99; p=0.049). 

Women who completed four or more visits were eight times more likely to use malaria 

preventive measures than those who did not attend the ANC clinic (RRR 8.60; CI 2.18-33.87; 

p=0.002). 
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Table 3.6 Determinants of use of malaria preventive measures during pregnancy in Kenya – MIS 2015. 

Variables ITN use versus no use  IPTpSP uptake versus no use Combined uptake - IPTpSP & ITN versus 
no use 

 Relative 
Risk Ratio 
(RRR) 

95% Confidence 
Interval (CI)  
 

P>[z]  
 

Relative 
Risk Ratio 
(RRR) 

95% Confidence 
Interval (CI)  
 

P>[z]  
 

Relative 
Risk Ratio 
(RRR) 

95% Confidence 
Interval (CI)  
 

P>[z]  
 

Maternal age (years)           
15-24 Ref   Ref   Ref   
25-34  1.19 0.72 - 1.96 0.492 0.83 0.46 - 1.50 0.534 1.15 0.64 - 2.05 0.641 
35-49 1.39 0.69 - 2.82 0.357 0.91 0.41 - 2.02 0.815 1.31 0.62 - 2.77 0.486 

Residence          
Urban  Ref   Ref   Ref   
Rural 0.84 0.49 - 1.43 0.519 0.62 0.39 - 0.98 0.042* 0.60 0.36 - 0.99 0.049* 

Maternal education          
No education Ref   Ref   Ref   
Primary  1.72 0.61 - 4.90 0.306 0.81 0.30 - 2.18 0.673 1.48 0.43 - 5.05 0.529 
Secondary  1.32 0.42 - 4.10 0.631 0.53 0.18 - 1.56 0.247 1.01 0.27 - 3.76 0.983 
Tertiary  1.75 0.48 - 6.35 0.392 0.47 0.14 - 1.59 0.222 1.11 0.28 - 4.39 0.886 

Religion           
No religion & other Ref   Ref   Ref   
Roman Catholic  0.91 0.28 - 2.98 0.877 0.89 0.30 - 2.69 0.842 1.15 0.40 - 3.28 0.794 
Protestant or other 
Christian 

1.05 0.36 - 3.10 0.929 1.27 0.47 - 3.39 0.634 1.22 0.46 - 3.25 0.682 

Muslim 0.54 0.14 - 2.19 0.389 1.00 0.26 - 3.84 0.999 0.82 0.20 - 3.35 0.775 
Wealth index          

Poor  Ref   Ref   Ref    
Middle-class 1.12 0.65 - 1.93 0.694 0.66 0.38 - 1.14 0.135 1.25 0.77 - 2.02 0.371 
Rich  1.09 0.62 - 1.91 0.762 0.78 0.44 - 1.38 0.387 1.03 0.63 - 1.70 0.909 

Literacy           
Cannot read at all Ref   Ref   Ref   
Can read parts of sentence 0.84 0.36 - 1.97 0.689 0.97 0.39 - 2.39 0.94 0.85 0.37 - 1.93 0.689 
Can read whole sentence 0.94 0.44 - 1.99 0.861 1.42 0.67 - 3.00 0.357 1.42 0.69 - 2.90 0.339 
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Parity           
Para 2 or less Ref   Ref   Ref   
Para 3 & 4 0.63 0.41 - 0.97 0.037* 0.91 0.58 - 1.42 0.660 0.90 0.58 - 1.39 0.636 
Para 5 & 6 above 0.48 0.26 -0.87 0.015* 0.65 0.37 - 1.16 0.144 0.66 0.36 - 1.20 0.171 

Media exposure          
No  Ref   Ref   Ref   
Yes  1.11 0.67 - 1.84 0.685 0.87 0.55 - 1.36 0.528 1.21 0.74 - 1.95 0.446 

Number of ANC visits          
No ANC visit Ref   Ref   Ref   
1 - 3 ANC visits 1.06 0.47 - 2.41 0.890 36.93 7.35 - 185.48 <0.001* 5.06 1.27 - 20.17 0.022* 
4 or more ANC visits 1.43 0.63 - 3.26 0.396 52.91 10.58 - 264.66 <0.001* 8.60 2.18 - 33.87 0.002* 

Head of household education          
Primary or Vocational  Ref   Ref   Ref   
Secondary or ‘a’ level 2.09 1.17 - 3.72 0.013* 1.58 0.89 - 2.83 0.120 2.06 1.15 - 3.69 0.016* 
Tertiary 1.33 0.59 - 2.99 0.491 0.87 0.41 - 1.88 0.733 0.88 0.40 - 1.95 0.749 

Household head sex          
Male  Ref   Ref   Ref   
Female  0.49 0.29 - 0.84 0.010 * 1.05 0.66 - 1.68 0.841 0.62 0.41 - 0.93 0.023* 

Head of household age (years)          
15-24 Ref   Ref   Ref   
25-34 0.72 0.28 - 1.82 0.482 1.11 0.40 - 3.10 0.838 0.99 0.38 - 2.58 0.989 
35 & above 0.93 0.33 - 2.58 0.889 1.83 0.61 - 5.48 0.278 1.47 0.56 - 3.84 0.428  

Malaria endemicity          
Highland epidemic Ref   Ref   Ref   
Endemic  1.44 0.67 - 3.09 0.348 3.25 1.29 - 3.94 0.005* 6.06 3.10 - 11.83 <0.001* 
Seasonal  0.75 0.29 - 1.92 0.544 0.67 0.32 - 1.39 0.279 0.51 0.25 - 1.05 0.068 
Low risk 0.21 0.10 - 0.41 <0.001* 0.46 0.28 - 0.76 0.003* 0.18 0.10 - 0.34 <0.001* 

NB: Ref = Reference Category 

 * for significant p-values at 5% alpha level 

 RRR = Relative Risk Rate 
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Participants exposed to malaria media messages were 21% more likely to use malaria 

preventive measures during pregnancy than those not exposed to any malaria messages through 

media, but the p-value for this finding was unsignificant (RRR 1.21; CI 0.74-1.95; p=0.446). 

The uptake of both ITN and IPTpSP during pregnancy was twice as much among women 

whose household head's highest level of education was secondary, or 'a' level (RRR 2.06; CI 

1.15-3.69; p=0.016). Women living in endemic malaria zones were six times more likely to 

use both ITN and IPTpSP when pregnant than women living in the low-risk malaria zones than 

women living in the highland epidemic region. The participants who lived in a household 

where the head of the house is female were 38% less likely to use malaria preventive measures 

during pregnancy versus households headed by males (RRR 0.62; CI 0.41-0.93; p=0.023).  

There were no significant interactions between age, maternal education level, marital and 

wealth index, and other explanatory variables. The results of the interactions tested are 

highlighted in Appendix B. The Hosmer Lemeshow goodness of fit test for the final 

multinomial logistic regression model chosen without the interaction term had a Chi-Square of 

25.94 and a p-value of 0.356, indicating that the model is a good fit.  



 31 

CHAPTER 4 DISCUSSION  

This chapter presents a discussion of key study findings, as well as study limitations and 

conclusions. In this study, we investigated the uptake of ITN and IPTpSP and the determinants 

of the use of malaria preventive measures during pregnancy among women aged between 15 

and 49 years in Kenya. 

4.1  The extent of use of malaria preventive measures 

The results show that the uptake of malaria preventive measures among pregnant women in 

Kenya is still below the 80% target as recommended by the WHO. However, the 60.5% uptake 

of ITN recorded in this study is higher than the 50.6% uptake reported in the 2014 Kenya 

Demographic Health Survey (KDHS) (59).  

The study also revealed the uptake of three or more doses of the IPTpSP during pregnancy has 

increased steadily.  In 2008-2009, KDHS reported a 6.9% uptake and 10.3% in 2014. In this 

study, approximately 24.8% took three or more doses of IPTpSP. However, the uptake of the 

recommended three doses or more of IPTpSP is still deficient. Uganda made similar 

observations, where the uptake of three or more doses of IPTpSP was 18% (38). The above 

findings are contrary to those reported in Sierra Leone, where the uptake of three or more doses 

of IPTpSP was 93.2% (49).  

Only 37.1% of the participants slept under ITN and used IPTpSP during pregnancy in Kenya. 

A previous study using the Kenya DHS 2008-2009 data reported a combined uptake of ITN 

and IPTpSP to be 37.5% (35). These statistics show that the combined uptake of ITN and 

IPTpSP has remained stagnant in Kenya over the years. It has been reported using either ITN 

or IPTpSP only might not confer optimal protection against malaria in pregnancy as opposed 

to using both ITN and IPTpSP (62). A study in Cameroon reported that combining the use of 

ITN and IPT during pregnancy significantly reduces malaria related complications in 
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pregnancy than using either ITN alone or IPTpSP (2). There is a need to scale up national 

campaigns and creating community awareness on the use of malaria preventive measures 

during pregnancy by the MOH and health stakeholders to increase utilization. 

4.2 Determinants of the use of malaria preventive measures during pregnancy 

Previous literature argued that understanding the determinants of the use of malaria preventive 

measures during pregnancy is an essential aspect in the fight against malaria infection (35). 

Understanding these factors might inform early, frequent and appropriate delivery of ITN and 

IPTpSP during pregnancy. (59). Therefore, one of the primary objectives of this study was to 

identify factors that predict the use of ITN and IPTpSP during pregnancy.  

The participants' number of ANC clinic visits in pregnancy and the residence (living in the 

rural or urban areas) were significantly associated with IPTpSP alone and combined use of ITN 

and IPTpSP use in pregnancy but not ITN use.  

ANC clinics are crucial points of contact for all pregnant women. IPTpSP and a free issue ITN 

are given during ANC clinic visits, therefore visiting the ANC clinic offers the potential for 

implementing these interventions to prevent malaria in pregnancy (34,62). This study revealed 

that women who had four or more ANC clinic visits were likely to use IPTpSP and combined 

use of ITN and IPTpSP. This could indicate that the intervention was being administered at the 

ANC clinics. Similar findings been reported where IPTpSP use was associated with ANC visits 

but not ITN use during pregnancy (50). In Uganda, a study that looked at the determinants of 

utilization of ITN and IPTpSP reported that women who attended the ANC clinic had more 

than four times the uptake of malaria preventive measures (38). On the contrary, a study in that 

was looking at the uptake of ITN and IPT in Gabon did not find any association between ANC 

clinic attendance and the uptake of malaria preventive measures during pregnancy (51). 
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 The literature has argued that women who go to the ANC clinic are educated about the dangers 

of malaria in pregnancy and therefore make informed health decisions about the uptake of the 

preventive measures (48). However, multiple ANC clinic visits do not guarantee high uptake 

of malaria preventive measures during pregnancy. This could be due to missed opportunities 

to administer IPT due to regular stock outs at the ANC clinics or late/infrequent visits to the 

clinic. 

Lack of access to ITNs may be responsible for rural women reporting lower malaria preventive 

measures uptake during pregnancy than urban women (10). Rural women may lack access to 

well-equipped antenatal clinics, possibly explaining the low IPTpSP administration in the rural 

area compared to the urban area (48).  The findings of this study show that rural women had a 

slightly lower IPTpSP uptake and the combined use of ITNs and IPTpSP during pregnancy 

than women in urban areas. Nonetheless, there was no association between the residence of the 

participants and ITN use during pregnancy. These findings differed from a study in Ethiopia 

that found an association between the type of residence and ITN use among pregnant women 

(67).  

Head of household education level, head of household sex and parity were associated with ITN 

use but not IPTpSP use. The sex of the household head was also a significant determinant of 

the combined uptake of malaria preventive measures. Although a man headed the majority 

(68.5%) of the households, the households headed by women were less likely to use malaria 

preventive measures. In some communities in Kenya, women might not have the autonomy to 

make decisions, even regarding their health, without consulting the head of the household (64). 

This could be attributed to cultures and tribes’ norms/practices. The uptake of the interventions 

could depend on whether the head of the family liked the idea of using the malaria preventive 

measures or not. Promoting the involvement of partners during especially during ANC visits 
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pregnancy could give them a deeper understanding of the importance of ITN and IPTpSP use 

and can improve the uptake of these two efficacious interventions in pregnancy.   

ITN use during pregnancy was high where the households head had secondary or ‘a’ level 

education. A possible explanation could be that household heads with higher levels of 

education are better placed economically and can access these services, are knowledgeable 

about the effects of malaria in pregnancy, and tend to make healthcare decisions than those 

with a primary or vocational level of education. 

This study demonstrated that parity is a significant predictor of ITN use but not IPTpSP or 

combined uptake. Women who had three children or more were less likely to sleep under an 

ITN than women with two or less children parity was two or less. The results are similar to 

what was reported in Tanzania (55). There may be a possibility that the women experienced 

discomfort associated with sleeping under an ITN or forgot information given in the previous 

pregnancy and therefore did not sleep under an ITN in subsequent pregnancies (66). 

Malaria endemicity was a significant factor for ITN use, IPTpSP use and the combined use of 

ITN and IPTpSP. The results show that women living in Kenya's low-risk and seasonal-risk 

malaria regions are less likely to use malaria preventive measures during pregnancy than those 

living in the highland epidemic areas. Women living in the endemic areas are likely to sleep 

under an ITN or combined the use of ITN and IPTpSP. In seasonal malaria transmission areas 

in Kenya, the risk of getting malaria is less than 5%. In the low-risk malaria areas, it is 0.1% 

(10). Therefore, people living in low-risk malaria regions might not perceive malaria infection 

as life-threatening, and they might not sleep under an ITN or take IPTpSP while pregnant. 

Consequently, the uptake of malaria preventive measures is lower in areas with less malaria 

risk (10). Other studies have also found similar evidence for lower uptake of malaria preventive 

measures during pregnancy in the areas of lower risk of malaria (65). 



 

    35 

Maternal education level, literacy, wealth index, religion and the head of the household age 

were not significant determinants of neither ITN nor IPTpSP in pregnancy. 

Evidence of a possible link between maternal age and the uptake of malaria preventive 

measures in pregnancy has been reported in previous studies. Older women might be more 

knowledgeable about the risk of malaria and therefore display higher usage of ITN and IPTpSP 

during pregnancy (50). In this study, the relative risk ratio of maternal age was not a statistically 

significant determinant of ITN, IPTpSP, and combined uptake of ITN and IPTpSP during 

pregnancy. 

This finding that maternal education and literacy were not significant predictors of ITN or 

IPTpSP uptake during pregnancy is contrary to other studies that have reported maternal 

education as an important determinant of malaria preventive measures utilization during 

pregnancy (40,46). An individual’s education level has been linked to determinants of health 

such as health behaviours and uptake of health intervention, including preventative health 

services. However, education is not the sole predictor. Other factors such as income interact in 

many important ways with education and influence health interventions' uptake (68). 

Previous studies have reported that women categorized as poor may have little or no access to 

the antenatal care clinic due to a lack of transport costs and payments at the clinic. Access to 

the freely administered IPTpSP and a free issue of ITN during pregnancy might not be possible. 

Also, it has been argued that wealthy women tend to be more knowledgeable and make better 

health decisions (38). In this study, wealth was not a significant predictor of the use of malaria 

preventive measures. 

Religion has been said that it may impact the uptake of malaria preventive measures during 

pregnancy (45). Results from studies on factors affecting the use of ITN and IPTpSP in Kenya 
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and Ghana found a significant association between religion and ITNs utilization but not 

IPTpSP uptake (35,46). Future research may explore further examination of the impact of 

religion on the use of malaria preventive measures. 

4.3 Study strengths and limitations 
 
One of the strengths of this study is that the Malaria Indicator Survey is a standardized malaria 

surveillance tool, and the participants are representative of the national sample. However, this 

study had several limitations. First, this is a cross-sectional study; therefore, the study could 

not demonstrate a causal relationship between the outcome and the explanatory variables. 

Secondly, the data collected during the Kenya Malaria Indicator Survey was self-reported and 

therefore subject to recall bias.  

Thirdly, this research relies on the quantitative approach only. Therefore, it was not possible 

to qualitatively understand the factors determining malaria preventive interventions during 

pregnancy, such as behavioural aspects and motivation. Additionally, this is a secondary data 

analysis study; therefore, the number of available variables in the Malaria Indicator Survey 

questionnaire was limited. Other factors that could contribute and apply to this study could not 

be explored. For example, the primary survey did not examine the health system-related factor 

such as the availability of ITNs and SP drugs in the ANC clinic and the participants’ marital 

status and occupation.  

In the primary study, women were queried if they slept under a mosquito bed net the night 

before the survey. Therefore, the women who were not pregnant at the time of the primary 

study but were aged between 15 and 49 years and had a pregnancy history in the last five years 

were used as a proxy for women’s uptake of ITNs during pregnancy.  
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4.4 Conclusion  
 
Despite the combined efforts by the government and the NGOs in the fight towards malaria in 

pregnancy, the uptake of malaria preventive measures is still below 80%. The study findings 

highlight that utilization of ITNs was higher compared to that of IPTpSP, and the combined 

uptake of IPTpSP was low (37.1%). Several factors were significantly associated with the 

utilization of malaria preventive measures in pregnancy. Parity, the head of household’s sex, 

and the level of education of the head of the household were determinants of ITN use.  Whether 

the women live in an urban or rural area, the number of ANC visits as well as living in the 

different malaria ecozones were also significant predictors of IPTpSP uptake. Significant 

predictors of combined use of ITN and IPTpSP during pregnancy were the number of ANC 

clinic visits, the participants' residence, the highest level of education of the household head, 

the sex of the household head, and malaria endemicity of the area the participants live. The 

findings of this study concur with results from most sub-Saharan Africa countries that there is 

a slight improvement in the uptake of IPTpSP during pregnancy, but we are still lagging behind 

the 80% uptake target. The study contributes to existing literature by exploring the 

determinants of utilization of malaria preventive measures in pregnancy in Kenya, which is 

scarce. These findings on the determinants of use of ITN and IPT can provide valuable 

information to the policymakers and implementers when planning interventions to promote 

uptake of ITN and IPTpSP during pregnancy. 

4.5 Recommendations 

It is vital to understand the determinants of ITN and IPTpSP use during pregnancy before 

designing strategies to improve the uptake of these measures. The Kenyan Government and 

development partners in the health sector such as the National Malaria control program should 

start or support existing malaria prevention programs where there are low malaria preventive 

measures use during pregnancy. In particular, malaria programs need to be directed towards 
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women who reside in the rural areas of Kenya, low and seasonal risk malaria zones. PAM 

prevention programs should pay attention to increase the uptake of ITN and IPTpSP among 

women living in households headed by females, including para three and above who had low 

relative risk ratios of using these preventive measures. Community sensitization on optimal 

ANC attendance (at least four visits) during pregnancy should be encouraged as it could 

potentially improve the uptake of ITN and IPTpSP.  Finally, more qualitative studies need to 

be done to understand the factors influencing the uptake of malaria preventive measures in 

pregnancy in Kenya due to minimal available literature on the same. 
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APPENDICES 

APPENDIX A: VARIABLE(S) AND VARIABLE DEFINITIONS 

Variable  Definition and categories 
Outcome measure/s: 
ITN Usage Type of mosquito net slept under last night 

 (0) No ITN use, (1) ITN use.  
IPTpSP uptake The administration of two or more doses of Sulfadoxine- Pyrimethamine (SP) during pregnancy. 

 (0) No, (1) Yes. 
Explanatory variables 
Age Current age in 10-year groups. 

 (0) 15-24, (1) 25-34, (2) 35+.  
Education  Highest level of education  

 (0) No education, (1) Primary, (2) Secondary, (3) Tertiary.  
Literacy  Able to read and write 

(0) Cannot read (1) able to read part of the sentence (2) can read the whole sentence (4) blind/visually impaired 
Malaria epidemiological 
zones 

Region of residence categorized according to level of Malaria Transmission. 

 (0) Endemic - Areas with 20 percent or higher risk of malaria; Coast, Western & Nyanza province. 

(1) Seasonal Risk -Areas with a malaria risk of less than five percent; North Eastern, Rift Valley and Eastern province. 

(2) Low Risk - areas with a malaria risk of 0.1 percent or less; Nairobi and Central province. 
Residence  Type of place of residence 

(1) Urban , (2) Rural 
Wealth index  Wealth index of households The wealth index is calculated using easy-to-collect data on a household's ownership of selected 

assets, such as televisions and bicycles; materials used for housing construction; and types of water access and sanitation 
facilities. 

(0) Poor,(1) Middle Class, (2)Rich 
Media exposure Have you seen or heard any messages about malaria 

(0) No (1) Yes 

Head of household age Current age in 5-year groups 

(1) 15-24, (2) 25-34, (3) 35+. 
Head of household sex  (0) male, (1) female 

Parity Birth history and current pregnancy  

(0) Para 3 or less (1) para 4 or more 
Household head 
education  

Household highest level of education 

(0) primary/vocational (1) Secondary/'a' level  (2)  tertiary  
Number of ANC visits  Number of antenatal visits during pregnancy 

(0) no ANC visit,  (1) 3 or less ANC visits, (2) 4 or more ANC visits 
Religion  Religion of respondent  

 (0) Christian, (1) Muslim, (2) Other, (3) No religion 
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APPENDIX B: MULTINOMIAL LOGISTIC REGRESSION MODEL INTERACTIONS RESULT 

 
Variables ITN use versus no use  IPTpSP uptake versus no use Combined uptake - IPTpSP & ITN versus no use 
 Relative Risk 

Ratio (RRR) 
95%Confidence 
Interval (CI)  
 

P>[z]  
 

Relative Risk 
Ratio (RRR) 

95%Confidence 
Interval (CI)  
 

P>[z]  
 

Relative Risk 
Ratio (RRR) 

95%Confidence 
Interval (CI)  
 

P>[z]  
 

Maternal age and wealth index           
25-34# middle class 1.97 0.70 - 5.52 0.195 0.67 0.26 - 1.72 0.406 1.03 0.40 - 2.66 0.954 
25-34# rich 2.40 0.92 - 6.26 0.073 1.01 0.37 - 2.73 0.991 1.97 0.73 - 5.34 0.181 
35-49#middle class 2.53 0.50 - 13.54 0.254 1.02 0.22 - 4.68 0.976 0.85 0.24 - 2.99 0.803 
35-49#rich 2.59 0.67 - 9.57 0.171 1.18 0.32 - 4.36 0.803 1.18 0.33 - 4.15 0.798 

Wealth index and maternal education          
Middle class#primary  0.61 0.10 - 3.86 0.598 1.18 0.24 - 5.86 0.838 6.03 0.70 - 51.74 0.101 
Middle class#secondary  0.15 0.02 - 1.33 0.088 0.34 0.04 - 2.72 0.306 5.56 0.49 - 62.86 0.165 
Middle class#tertiary  0.11 0.00 - 3.42 0.209 1.21 0.04 - 33.98 0.911 2.33 0.06 - 88.41 0.646 
Rich#primary 1.37 0.23 - 8.08 0.724 0.75 0.08 - 7.33 0.804 0.18 0.02 - 2.06 0.166 
Rich#secondary  0.54 0.08 - 3.70 0.529 0.42 0.05 - 3.76 0.435 0.21 0.02 - 2.35 0.203 
Rich#tertiary 1.71 0.00 - 2.94 0.222 0.33 0.01 - 8.72 0.502 0.14 0.00 - 4.49 0.263 

Maternal education and maternal age          
Primary education#25-34 5.50 0.76 - 39.89 0.091 6.62 0.88 - 50.02 0.067 7.80 0.71 - 85.59 0.092 
Primary education#35-49 0.65 0.06 - 7.18 0.722 1.19 0.10 - 13.86 0.888 2.00 0.11 - 36.43 0.638 
Secondary education#25-34 6.71 0.98 - 46.02 0.063 8.52 1.37 - 67.63 0.089 12.06 1.47 - 110.45 0.058 
Secondary education#35-49 0.66 0.06 - 7.88 0.741 3.25 0.22 - 48.04 0.388 3.99 0.20 - 82.96 0.369 
Tertiary education#25-34 7.56 0.84 - 67.97 0.071 10.61 0.65 - 272.67 0.096 8.11 1.06 - 75.48 0.065 
Tertiary education#35-49 1.18 0.05 - 26.24 0.912 4.27 0.14 - 126.46 0.399 9.65 0.45 - 208.76 0.147 

Parity and maternal age          
Para 3 &4#25-34 1.93 0.64 - 5.86 0.244 2.34 0.73 - 7.54 0.153 1.78 0.67 - 4.77 0.246 
Para 3&4#35-49 3.50 0.43 - 27.99 0.236 2.73 0.42 - 17.59 0.288 2.70 0.38 - 19.05 0.318 
Para 5 &6+#25-34 0.10 0.00 - 0.12 0.057 0.06 0.00 - 1.28 0.071 0.13 0.01 - 2.46 0.171 
Para 5 &6+#35-49 0.12 0.00 - 4.60 0.063 0.09 0.00 - 2.66 0.160 0.16 0.01 - 4.25 0.270 

Wealth index and media exposure          
Middle class and media exposure 2.31 0.79 - 6.68 0.123 1.00 0.34 - 2.98 0.995 1.44 0.59 - 3.55 0.423 
Rich and media exposure 1.06 0.40 - 2.79 0.905 1.03 0.45 - 2.40 0.936 1.25 0.48 - 3.20 0.644 

Number of ANC visits and wealth index          
 
3 or less ANC visits#middle class 

 
2.72 

 
0.43 - 17.34 

 
0.288 

 
0.31 

 
0.01 - 7.22 

 
0.461 

 
0.15 

 
0.01 - 1.89 

 
0.141 

4 or more ANC visits#rich 1.15 0.18 - 7.15 0881 0.49 0.02 - 13.89 0.675 0.38 0.01 - 12.38 0.587 
3 or less ANC visits#middle class 1.66 0.31 - 8.80 0.551 0.50 0.03 - 9.43 0.638 0.15 0.05 - 1.53 0.109 
4 or more ANC visits#rich 0.82 0.14 - 4.93 0.827 0.88 0.03 - 22.08 0.935 0.16 0.01 - 4.08 0.268 
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permission and/or without acknowledging the original source) is wrong. 
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APPENDIX E: DHS DATA PERMISSION LETTER 

 

Jun 28, 2020  

Beatrice Mkubwa 
University of Witwatersrand 
South Africa 
Phone: +27604030593 
Email: 2372048@students.wits.ac.za Request Date: 06/28/2020  

Dear Beatrice Mkubwa:  

This is to confirm that you are approved to use the following Survey Datasets for your registered research paper titled: 
"Determinants of uptake of malaria preventive interventions among pregnant women in Kenya.":  

Kenya  

To access the datasets, please login at: https://www.dhsprogram.com/data/dataset_admin/login_main.cfm. The user name is 
the registered email address, and the password is the one selected during registration.  
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