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ABSTRACT 

Background: Insecticide-treated nets (ITNs) are one of the most effective prevention measures 

against malaria. Malaria is highly endemic in Ghana. The country implemented mass distribution 

campaigns of ITNs to cover 80% to 95% of the population but the rate of ITNs use among 

children under 5 years was 52%, which was lower than the universal coveraget target of 100%.  

Objective: The objective of this study was to identify the socio-demographic factors associated 

with ITNs utilization among children under 5 years in Ghana. 

Methods: This was a secondary analysis from cross-sectional data of 3,029 children under five 

years obtained from Ghana Malaria Indicator Survey 2016. Logistic regression analysis was done 

to identify the determinants of ITNs utilization among children under 5 years in Ghana. 

Results: Size of the household, number of children ≤5 years old in the household, household 

wealth index, education level of mother, knowledge of mother on the protection of mosquito nets, 

place of residence, and region of residence were found to be significantly associated with ITNs 

utilization in children under 5 years. 

Conclusion: More interventions are needed to promote the use of ITNs to protect children against 

malaria. Interventions should focus on households with more than 7 members, households with 

more than 3 childrens ≤5 years, and on promoting girl’s education.  
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List of abbreviations 

DHS: Demographic and Health Survey 

GMIS: Ghana Malaria Indicator Survey 

ITN: Insecticide-treated net 

  



UPPSALA UNIVERSITET Thesis Project - Lan Vu Thi  6 (48) 

   

 

 
 

Key concepts 

Access to an ITN: Percentage of population that could sleep under an ITN if each ITN in the 

household were used by up to two people. 

ITN coverage: Percentage of households with at least one ITN for every two people. 

Malaria case: Occurrence of malaria infection (symptomatic or asymptomatic) in a person in 

whom the presence of parasites in the blood has been confirmed by parasitological testing. 

Malaria elimination: The interruption of indigenous transmission of a specified malaria parasite 

species in a defined geographic area. 

Malaria eradication: The permanent reduction to zero of the worldwide incidence of malaria 

infection caused by all species of human malaria parasites.  

Ownership of ITNs: Households that have at least one ITN. 

Under-five mortality rate: Probability of dying between birth and exactly five years of age 

expressed per 1,000 live births. 

ITN utilization: Percentage of population that slept under an ITN the night before the survey. 
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1. Introduction 

1.1 Global burden of malaria 

Malaria is a life-threatening disease caused by five species of Plasmodium parasites, namely, P. 

falciparum, P. malaria, P. ovale, P. vivax, and P. knowlesi (1). Two species – P. falciparum and 

P. vivax – pose the greatest threat to human health (1). The parasites are spread from one person 

to others via the bite of female mosquitos in the genus Anopheles (1). The symptoms of malaria, 

including chills, fever and headache, usually appear 10-15 days after the mosquito bites (2). The 

disease can be treated with antimalarial drug (2). If not treated in 24 hours, P. falciparum malaria 

may progress to severe illness, and often leads to death (2). Malaria can be prevented by sleeping 

under insecticide-treated nets (ITNs), indoor spraying with residual insecticides, and have 

preventive treatments for pregnant women and children (2). The world’s first malaria vaccine 

(RTS,S) was proved to be partially effective in protecting children against malaria in a phase 3 

trial (3). The pilot program of malaria vaccine in children was started at the beginning of 2018 in 

3 highly endemic of malaria: Ghana, Kenya and Malawi (3). 

The World Health Organization estimated that nearly half of the world’s population was at risk of 

malaria, and malaria transmission was ongoing in 91 countries (4). An estimated 216 million new 

cases of malaria occurred worldwide in 2016 and the majority of the cases were in the African 

Region (90%) (4). Despite there was a declining trend in the number of malaria infected cases 

and death cases since 2010, the number of new cases in 2016 was higher than that of the year 

2015, and the death cases were similar between 2 years (4).  

Children under 5 years and pregnant women are the most vulnerable to malaria  (4,5). In Africa, 

approximately 285,000 children died before their age of five in 2016 (5). Children living in high 

transmission areas may acquire partial immunity to malaria (5). Children without acquired 

immunity develop malaria rapidly when they get the disease, and it may progress to severe 

malaria, which cause death if not treated early (5).   

Challenges to malaria eradication 

Currently, the World Health Organization set new goals – to eradicate malaria to get “a malaria-

free world in 2030” (6). The goals are to reduce global malaria incidence and mortality rates by 

90% compared to the year 2015 and eliminate the disease in at least 35 countries (6). 

Despite tremendous progress was made in the fight against malaria, the malaria-free world goal is 

difficult to reach due to many challenges. Firstly, multidrug resistance to the treatment of 

falciparum malaria with artemisinin based therapy has been reported in Greater Mekong sub 

region and Africa (7–9). Secondly, there is an increasing in the resistance of the mosquito to 

insecticides used in two prevention methods: ITN and indoor residual spraying (4). Additionally, 
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climate change can also affect greatly on malaria transmission potential. Globally, temperature 

increases of 2-30C would increase the number of people who are at risk of malaria by 3-5% (10). 

Funding is another challenge on the way to eradicate malaria because 34 out of 41 high-burden 

countries rely mainly on external resources for malaria programs (4). 

1.2 Insecticide-treated nets in the prevention of malaria 

Insecticide-treated nets are nets treated with pyrethroids, which is the insecticides with high 

insecticidal activity but low toxicity to humans and other mammals (11). ITNs have to be 

retreated every 6-12 months to remain sufficient doses of pyrethroids in the nets (11). Long-

lasting insecticide-treated nets is a form of ITNs that has been used since 2001 (12). Long-lasting 

insecticide-treated nets are treated only once in the factory and the insecticide can be maintained 

effective level for at least 3 years after multiple washes (11,12). In the Ghana Malaria Indicator 

Survey 2016, it was difficult to differentiate long-lasting insecticide-treated nets and ITNs 

information obtained from individuals’ questionnaires. Therefore, in this paper, long-lasting 

insecticide-treated nets will be referred to ITNs. 

ITNs were proved to be highly effective in reducing childhood morbidity and mortality from 

malaria (13). In 2004, a meta-analysis from 14 cluster randomized trials and 8 individually 

randomized trials on effectiveness of ITNs was conducted (13). The results showed that ITNs can 

reduce deaths in children by one fifth and episodes of uncomplicated malaria by half (13). 

Because of the ITNs’ effectiveness in the prevention of malaria in children, World Health 

Organization recommended to distribute ITNs to population at risk of malaria, and set the target 

of 80% universal coverage of ITNs by 2015 (14). The proportion of population at risk in sub-

Saharan Africa slept under an ITN increased dramatically, from 2% in 2000 to 55% in 2015, but 

many countries were still under the target of 80% ITNs universal coverage (15). 

Recently, ITNs universal coverage, is defined as 100% access to and use of ITNs by population at 

risk of malaria, was set in one of the pillar in the Global Technical Strategy for Malaria 2016-

3030, a technical document guide to the aim of eradicating malaria in 2030 (16). The World 

Health Organization recommends interventions to achieve the universal coverage target: mass 

campaigns distribution of ITNs every three years so that one ITN should be distributed for every 

2 people at risk of malaria, and continuous distributions through channels such as antenatal care, 

expanded programme on immunization and primary school (16). 

ITNs are effective in the prevention of malaria but insecticide resistance of mosquito is a 

challenge for eradicating malaria (4). Pyrethroids is the only insecticide class used in ITNs but the 

resistance to it is widespread (4). The proportion of countries reported pyrethroids resistance 

increased from 71% in 2010 to 81% in 2016, mainly in Africa and Eastern Mediterranean regions 
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(4). Due to the increase of insecticide resistance of mosquito, recent studies tried to search for 

more effective prevention methods by combining the use of ITNs with another malaria control 

method. A cluster randomized controlled trial was conducted in Southern Benin, West Africa, to 

compare the effectiveness of ITN use and ITN plus indoor spraying or carbamate-treated plastic 

sheeting (17). The result showed that compared to the use of ITN only, combining ITN with 

indoor spraying or carbamate-treated sheeting had no significant benefit in reducing malaria 

transmission, infection and morbidity (17). Another study was conducted in Greater Mekong sub 

region, where malaria vectors have the characteristics of feeding outdoors and before nightfall, to 

access the efficacy of topical repellent in combination with ITNs (18). After the intervention, 

there was no significant difference in malaria prevalence between the ITN use only and ITN 

combined with repellent use groups (18).   

Determinants of insecticide-treated nets utilization 

Mass distributrion of ITNs increased the ownership of ITNs, but not all ITNs were used. There 

were many studies conducted to define the determinants of the use of ITN among general 

population. However, factors that determine the use of ITN among children under 5 years old 

were evaluated in some studies. ITN utilization among children under 5 years was associated with 

the age of the child (19–22), child’s sickness/ fever status in the last 2 weeks prior to the survey 

(21,23), number of household members (24–27), number of children under 5 years in the 

household (28), household wealth index, maternal age (23,24,26,29), mother marital’s status (28), 

education level of mother (24,29–31), knowledge of mother about malaria and place of residence 

(31). Determinants for ITN use among general population, beside the mentioned determinants for 

ITN use among children, included gender of household head (32,33), and maternal age (30).  

1.3 Malaria in Ghana 

Malaria is highly endemic in Ghana with transmission occurring throughout the year (34). The 

whole country was ranked as high transmission (>1 case per 1000 popolation) (35). The dominant 

species of malaria in Ghana is P.falciparum (35). An. gambiae, An. funestus, and An. arabiensis 

are the major mosquitos that transmit malaria parasite to human in this country (35). 

According to the World Malaria Report 2017, Ghana accounted for 7% incidence malaria cases in 

the world and 4% of global malaria death (4). There were 10.4 million malaria cases at Out 

Patient Department in 2016 representing 2.5% increase cases seen in 2015 (36). Malaria ranked 

number one in top ten causes of admission with 164,845 cases recorded (36). However, malaria 

was no longer in the top ten causes of mortality among admitted patients in Ghana in 2016, while 

its ranking in 2015 was number 4 (36). Malaria deaths decreased because there were more cases 
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admitted to the hospital, owning to free access to hospitalization through The National Health 

Insurance Scheme (36).  

Malaria prevalence among children aged 6-59 months confirmed by microscopy in the GMIS 

2016 was 21% (34), which was lower than that prevalence measured in Ghana Demographic and 

Health Survey in 2014 (26.7%) (37). The number of malaria deaths in children under 5 years old 

followed a declining trend, from 1,812 cases in 2010 to around 1,000 cases in the year 2014-

2015, and then dramatically reduced to 590 cases in 2016 (36). However, this number was still 

accounted for half of the in-patient malaria death cases in the country (36).  

Ghana is one of three countries participating in a pilot program of using malaria vaccine to 

decrease the risk of getting malaria and save lives in Africa (38). Previously, Ghana was a 

representative for malaria high transmission areas, became one of the 7 sub-Saharan African 

countries conducting a phase 3 malaria vaccine trial, recruiting 15,500 infants and young children 

over 5 years, to access the efficacy and safety of malaria vaccine (39).  

National Malaria Control Program  

The National Malaria Control Program goal is to reduce malaria mortality and morbidity by 75% 

(using data in the year 2012 as the baseline) by the year 2020 (40). One of the specific aims is to 

increase awareness and knowledge of the whole population on malaria prevention and control, in 

order to improve the uptake and correct use of all interventions by 2020 (40). The National 

Malaria Control Program have implemented activities to prevent malaria in the population such 

as mass distribution of ITNs, behaviour change communication to increase ITN uses and 

preventive treatments of malaria to pregnant women (40). Seasonal malaria chemoprevention, 

three-course oral administration of medicine Sulphadoxine Pyrimethamine and Amodiaquine 

over three days, was implemented for target children aged 3-59 months during rainy season in 

Upper East and Upper West regions of the country (40).  

The National Malaria Control Program has actively implemented initiatives to increase internal 

funding for malaria program because the country rely heavily on external funding (41). 

According to a study on malaria funding allocation during the period from 1997 to 2013, Ghana 

ranked in the top ten for receiving the most investment both for malaria control and malaria 

research (42). 

1.4 Insecticide-treated net utilization for malaria prevention in Ghana 

ITN was first distributed in Ghana in a large-scale community-randomised trial of treated bed 

nets in Upper East Region in June 1993 (43). A total of 21,500 ITNs were distributed, and the 

trial ended 2 years after. Despite the mortality was significantly reduced by 17% by using bed 

nets, ITN coverage was not extended across Ghana for a decade (43). 
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In 2000, 2004 and 2006, several free distribution campains were implemented in with the support 

from foreign doners. ITNs were delivered in a district or a region, which was a small scale (43). 

After that, the ITN distribution campain was expanded to the whole country with the goal of 

achiving universal coverage of ITN in all 10 regions (43). 

In 2012, a free distribution campain of ITN was implemented in all 10 regions of Ghana, and 

more than 12.4 million ITNs were delivered (34). Volunteers brought nets door-to-door and hung 

them immediately in the recievers’ houses (34). Follow up mass campains, and to ensure that 

universal coverage of ITN was achieved, in 2015 Ghana instituted the continuous distribution of 

bed nets in the whole country (40). ITNs were distributed through 3 channels: Antenatal clinic to 

pregnant women attending antenatal care for the first time, the Child Welfare Clinic to children 

age 18 to 36 months due to measles booster, and primary school for schooled children (40). 

Between 2014 and 2016, another mass distribution campaign of ITNs was implemented.  

Figure 1 below describe the trends in ITN use in children under 5 years old. The percentage of 

children who slept under an ITN the night before the survey increased dramatically, from 3.9% in 

2003 to 52% in 2016. However, this prevalence was still much lower than the target of universal 

coverage with ITN, which was defined as 100% access to, and use of ITNs by populations at risk 

of malaria (16). 

 

 

Figure 1: Trends in ITN use: Percentage of children under 5 years old slept under an ITN the 

night before the survey, results from Ghana DHS 2003, 2008, 2014 and GMIS 2016. (Source: 

https://www.statcompiler.com/en/) 
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1.5 Ghana Malaria Indicator Survey  

The GMIS 2016 was the first Malaria Indicator Survey conducted in Ghana. It was designed to 

collect population-based estimates of malaria indicators, and the results from this survey was used 

to support the decision of malaria prevention strategies and malaria-related program evaluation  

(34). Malaria indicators including malaria prevalence, prevention and treatment were provided 

through the survey. Information was collected including the ownershsip and use of ITNs, malaria 

prevention in pregnancy by intermittent preventive treatment of malaria in pregnancy, practices 

and medication for the treatment of malaria, malaria knowledge and access to communication 

messages, and the prevalence of malaria and anaemia in children age 6-59 months (34). 

The result from GMIS 2016 showed that the percentage of children age 6-59 who tested positive 

for malaria by microscopy in the whole country was 21% (34). The prevalences in each region 

varied from 5% in Greater Accra to 31% in Eastern region (Figure 2). Prevalence of malaria by 

background characteristics was analyzed in the GMIS 2016. Malaria prevalence was lowest 

(16%) in children 18-23 months, and was highest (25%) in the older children, from 48 to 59 

months (34). Malaria prevalence in rural area (28%) was 2.5 times higher than that of urban area 

(11%) (34). Regarding to mother’s education, malaria rate decreased when the level of education 

of mother increases, from 30% among children whose mothers had no education to 4.6% among 

those mothes had secondary or higher education (34). Malaria prevalence also decreased with the 

increase in wealth quintile, from 37% among children in the lowest wealth quintiles to 2% in 

those in the highest wealth quintile (34). 

Other key findings from GMIS 2016 included: 30% children under 5 years had fever at some 

point in the last 2 weeks before the survey; advice and treatment was sought for 72% children 

with the recent fever; 30% of children with a recent fever received a finger or heel prick for 

malaria testing; 7% of children aged 6-59 months were in severe anaemia status (hemoglobin 

level less than 8g/dl) (34). 

Although the ITN mass distribution campains in 2014-2016 reached 80% of the households in the 

Greater Accra and Western regions, and 95% of the household in other regions, the GMIS 2016 

showed that only 73% of households in Ghana owned at least 1 ITN, and 27% of the household 

did not have any ITN (34). Regarding indicators for  children’s ITN use, the percentage of 

children under 5 who slept under an ITN the night before the survey was 52% as the whole 

country (34). This percentage differed greatly for each region, ranging from 33% in Greater 

Accra to 76% in Upper East (Figure 3). 
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Figure 2: Malaria prevalence in children by region: Percentage of children age 6-59 who tested 

positive for malaria by microscopy. (Source: GMIS 2016 – Infographic) 

 

 

Figure 3: Children’s use of ITN by region: Percentage of children under 5 who slept under an 

ITN the night before the survey. (Source: GMIS I2016 – Infographics) 

 

1.6 Rationale of the study 

According to the annual report from Ghana National Malaria Control Programme in 2015, the 

country recorded about 10 million suspected malaria cases, which was more than two third of the 



UPPSALA UNIVERSITET Thesis Project - Lan Vu Thi  14 (48) 

   

 

 
 

country’s population (40). Of these suspected cases, 31% were children under 5 years old (40). The 

country actively deployed many programs to increase the use of ITNs to protect the population 

against malaria but the rate of ITN utilization in children under 5 years old was still much lower 

than the recommended target of 100% set by the World Health Organization (16). This thesis 

analysed data from GMIS 2016 to search for socio-demographic characteristics associated with 

ITN use in children younger than 5 years old. The results will be used to suggest appropriate 

recommendations to increase ITN use for children in Ghana, so that the prevalence of malaria may 

decrease.  

Research question 

What are the determinants of utilization of ITNs for malaria prevention among children under 5 

years in Ghana? 

Objectives 

The objective of this study was to identify the socio-demographic factors associated with ITNs 

utilization among children under 5 years in Ghana. 

 

1.7 Theoreotical framework 

This study used the Social-Ecological Model to identify factors which may determine ITN use for 

the prevention of malaria in children under five years in Ghana. The Social-Ecological Model is a 

theory-based framework for understanding the multiple levels of a social system and interactions 

between individuals and environment within the system that determine behaviours (44,45). Risk 

and protetive factors are organised into different tiers in the framework, which then suggest 

corresponding prevention strategies (45). The Social-Ecological Model has been applied to many 

health issuses and prevention programmes such as violence prevention (44,45), suicide 

prevention (46), healthy eating decisions (47), and risks assessment of HIV epidemics (48). 

There are four strata in the Social-Ecological Model, namely individual, relational or 

interpertional, community and societal levels (44,45) (Figure 4). Individual level is the first level 

and factors in this level pertain to personal characteristics such as sex, age and education. The 

second level, relationship, examines close relationsip that may determine the behaviours (45). In 

this thesis, relational level determinants are referred to “household” level determinants. The third 

level, community level, explores the settings of the community such as schools, workplace, and 

neighbourhoods, which potentially affect the research behaviour (44,45). The forth level, societal 

factors, are those in large scale issues, such as cultural norms and values, climates and policies 

that promote or prohibit the implementation of behaviours (44,45). In this thesis, the behaviour is 

to use INT for children under 5 years old and the decision to use ITN are made by adults. 
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Therefore, most potential determinants were classified into the household level factors. A list of 

variables categorised into four levels can be found in the Methods section. 

 

 

 

Figure 4: Social-Ecological Model. (Source: 

https://www.cdc.gov/violenceprevention/overview/social-ecologicalmodel.html) 

 

2. Methods 

2.1 Study design 

This study analysed quantitative data collected in the 2016 Ghana Malaria Indicator Survey, a 

nationally representative population-based cross-sectional survey collecting information on 

malaria prevalence, prevention and treatment in Ghana. 

2.2 Study setting 

The GMIS 2016 was conducted in Ghana, a country located in West Africa. Ghana has the areas 

of 238,538 km2 and lies between latitudes 40 and 120N and longitudes 40W and 20E (43). Ghana is 

bordered by the Ivory Coast in the west, Burkina Faso in the north, Togo in the east, the Gulf of 

Guinea and Atlantic Ocean in the south. 

The GMIS 2016 was conducted in all 10 administrative regions in Ghana (34). These regions are 

Western, Central, Greater Accra, Volta, Eastern, Ashanti, Brong Ahafo, Northern, Upper East, 

and Upper West (34). Ghana has a tropical climate (37). There are two rainy seasons in the 

middle and southern parts of Ghana, from April to July, and from September to November (37). 

The north has one rainy season, begins in May, peak in August and lasts to September (37). 

Malaria transmission occurs throughout the year but it is more prevalent during rainy seasons 

(37). 

Ghana is a middle income country (49). It had a population of about 29.6 million in 2018 (50). 

Ghana is a young population country, the number of people from 0 to 14 years old accounted for 
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38.8% total population (51). Life expectancy at birth for male and female were 61 and 64 

respectively (52). The country achieved a big progress in reducing infant and child mortality. 

Infant mortality rate decreased from 124 per 1,000 live births in 1960 to 41 per 1,000 live births 

in 2016 (53). Under 5 mortality rate decreased dramatically from 209 per 1,000 live births in 

1960 to 59 per 1,000 live births in 2016 (54).  

 

Figure 5: Map showing countries borders and 10 administrative regions of Ghana. (Source: 

GMIS 2016) 

2.3 Study population 

In the 2016 GMIS, the sample was designed to “provide estimates of key malaria indicators for 

the country as a whole, for urban and rural areas separately, and for each of the 10 administrative 

regions in Ghana” (34). The 2016 GMIS sampling frame was based on the frame of the 2010 

Population and Housing Census conducted in Ghana (34). The 2010 Population and Housing 

Census frame is being maintained by the Ghana Statistical Service and updated periodically when 

new information is received from different surveys (34). The frame contains a list of all census 

cluster enumeration areas created for Population and Housing Census. An enumeration areas is a 

geographic area that covers an average of 145 households (34). 
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The study population was selected using three-stage stratified sampling method. Stratification 

was done by separating each region into urban and rural areas; this yielded 20 sampling strata. In 

the second step, 200 enumeration areas (93 enumeration areas in urban areas and 107 

enumeration areas in rural areas) were selected “with probability proportional to the enumeration 

areas size and with independent selection in each sampling stratum” (34). In the third step, 30 

households were selected from each cluster. Therefore, the total sample size of the GMIS in 

theory was 6,000 households (34). 

Eligibility criteria and response rates in the survey 

All women age 15-49 from selected households were eligible to be interviewed. Children aged 6-

59 months with parent’s or guardian’s consent were included for anaemia and malaria testing 

(34). 

In the field, 6,003 households were selected for the survey, 5,929 among the households were 

occupied at the time of the fieldwork. The number of households were interviews successfully 

was 5,841, yielded a response rate at household level of 99%. In the interviewed households, 

5,186 women were identified as eligible for individual interview. With 5,150 women were 

successfully interviewed, the response rate for women was 99% (34). 

The number of children eligible for anaemia and malaria testing was 3,080, of whom 99% had 

anaemia and malaria tests done (34).  

Table 1: Results of the household and individual interview. (Source: GMIS 2016) 
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2.4 Sample size 

The sample in the 2016 GMIS was designed to represent the population of women from 15 to 49 

years at national and regional levels, for urban and rural areas (34). The sample size in each 

region was calculated to ensure that the number of interviews is sufficient to provide reliable 

results in each region and in the country as a whole (34). The number of women participated in 

the individual interview ranged from 437 in the Upper West to 591 in the Northern region (34). 

2.5 Data collection 

Before conducting the survey in the field, field staff attended training courses and went to field 

for three days to practice exercise (34).  

Data collection in the field was conducted in 6 weeks, from 3 October to 1 December 2016. There 

were 12 teams worked in the field, each team included a supervisor, 3 interviewers, a driver, and 

a health technician (34).  

Three questionnaire used for 2016 GMIS were:  

• The Household Questionnaire was used to collect information of each person listed in the 

household, on their age, sex, and relationship to the head of the household. Information on 

the charateristics of the household was also captured, including source of water, 

ownership of radio, television and various durable goods, and ownership and use of 

mosquito nets (34).  

The data on invidivial’s age and sex in the Household Questionnaire were used to identify 

women eligible for interview and children eligible for anaemia and malaria testing (34). 

• The Women’s Questionnaire was used to collect data from women aged 15-48 years on 

the topics: socio-demographic characteristics (age, residential history, education, literacy, 

religion, and ethnicity), reproductive history for the last 5 years, intermittent preventive 

treatment in pregnancy for the recent birth, healthcare seeking behaviours for children 

under 5 years who got fever, knowledge about malaria, exposure and source of media 

messages about malaria (34). 

• The Biomarker Questionnaire was used to collect the results of anaemia and malaria 

testing of children 6-59 months (34). 

The questionnaires were adapted to reflect Ghana’s local context. Questionnaires were in English 

and 3 local languages: Akan, Ewe and Ga. The Housedold and Women’s questionnaires were 

programmed on the computer-assisted personal interviewing application on tablet computers. 

Data from these two questionnaires were also collected into computer-assisted personal 
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interviewing application. Data on the Biomarker Questionnaire was collected on paper by health 

technicians (34).  

2.6 Variables 

 2.6.1 Outcome variables 

ITN utilization was the outcome variable in this thesis. ITN utilization was the sum of the two 

variables collected in the survey: “Type of mosquito bed nets child slept under last night” and 

“Children under five years slept under mosquito bed net”. The value of the first and second 

variables must be “only treated nets” and “all children” respectively, to satisfy the criteria of ITN 

use. The codes and recodes of outcome variables can be found in the Table 5 in the Annex. 

 2.6.2 Predictor variables 

For this study, analysis was done on 16 independent variables which potentially determine the use 

of ITN for children under five years old. These variables were chosen based on the review of 

literature and available data on the dataset.  

- Individual level factors 

Factors described child’s charateristics were considered as individual level factors. They 

included two variables as below: 

• Child’s sex: This variable was categorised as female and male. Female gender was used as 

the reference.  

• Child’s age in year: This variable was categorised as less than 4, 3, 2, 1 and <1. Group 4 

years old was used as the reference. 

• Child had fever in the last 2 weeks: This variable was categorised as No and Yes. Two 

children with the unkown status were included in the No category. Children did not have 

fever were used as the reference. 

- Household level factors 

Household’s characteristics: 

• Number of household members: The number of usual residents plus the number of visitors 

who slept in the house the previous night. This variable was categorised as >7, 5-7, and 1-

4 because the average number of people in a household in Ghana was 3.5 in 2014 (37). 

Families had more than 7 members were used as the reference. 

• Number of children ≤5 years old: Number of children resided in the household and 

≤5 years old. Visiting children were not included. This variable was categorised as one 

kid, two kids, and more than two kids. Families had more than two kids were used as the 

reference. 
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• Sex of household head: This variable was categorised as female and male. Households 

headed by females were used as the reference. 

• Age of household head: This variable was categorised as 16-34, 35-44, 45-54 and over 55. 

Household heads in the youngests group were used as the reference. 

• Household wealth index: This variable is a combined measure of a household's cumulative 

living standard. It was calculated based on the data on household's ownership of selected 

assets, such as televisions and bicycles; materials used for housing construction; and types 

of water access and sanitation facilities composite (55). Household wealth index is 

classified into 5 quintiles: richest, richer, middle, poorer and poorest. The richest category 

was used as the reference. 

Mother’s charateristics: 

• Maternal age: This variable was categorised into 3 groups: 15-24, 25-34, and 35-49. 

Women in the youngest age group were used as the reference. 

• Highest education level of mother: This variable was categorised as no education, 

primary, secondary, and higher education. No education was used as the reference. 

• Experienced an episode of malaria in the last 12 months: This variable was categorised as 

No and Yes. “No” category was used as the reference. 

• Seen or heard any messages about malaria in the past 6 months: The answer of 

interviewed mother was No or Yes. “No” category was used as the reference. 

• Know that sleep under a mosquito net can protect against malaria: The answer of 

interviewed mother was No or Yes. “No” category was used as the reference. 

• Know that mosquito bites cause malaria: The answer of interviewed mother was No or 

Yes. “No” category was used as the reference. 

- Community level factors 

• Type of place of residence: This variable was catergorised as rural or urban. Urban was 

used as the reference. 

- Societal level factors 

• Region: This is 10 administrative regions in Ghana. These regions are Greater Accra, 

Brong Ahafo, Central, Eastern, Ashanti, Northern, Upper East, Upper West, Volta, and 

Western. Greater Accra, the capital city region, was used as the reference.  
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2.7 Statistical analysis 

2.7.1 Data management 

After submitting registration for dataset access, the dataset was downloaded from the DHS 

website. There were 5 files of separate data in the downloaded package. They were data on 

Fieldworkers, Households, Women age 15 to 49 years old, Children, and Household members. 

The Children’s recode file was used for the aim of this thesis. In the Children’s recode file, the 

unit of analysis is children under age 5 who mothers were interviewed (56). The Children’s 

recode file contained information about the household, mother and children. Those information 

was collected from the three questionnaires using in the survey: the Household questionnaire, the 

Women’s Questionnaire and the Biomarker Questionnaire. The DHS VII Individual Recode Data 

File was used to undertand the meaning of each variable in the dataset. 

Data processing was done in the R statistical software version 3.4.4 with the R Commander 

packages version 2.4-3. The Children’s recode file was imported to R Commander. The 

dependent variable was ITN utilization, which was the sum of the two variables: “Type of 

mosquito bed nets child slept under last night” and “Children under five years slept under 

mosquito bed net”. Therefore, missing data in these two variables were removed. Relevant 

variables were recoded. Some numeric variables were converted to categorical variables for 

analysis. The variable description can be found in the Table 5 in the Annex. 

2.7.2 Statistical methods 

Data was analysed using the R statistical software version 3.4.4 with the R Commander packages 

version 2.4-3. 

After processing data, both outcome variable and predictor variables were categorical variables. 

Initially, descriptive statistics were presented in table with percentages and used to describe the 

frequency distribution of sociodemographic characteristcs of independent variables. A chi-square 

test was performed to estimate if differeces in proportions of ITN utilization were statistically 

significant between each value in each predictor variable.  

For inferential statistics, bivariate logistic regression analysis was used to investigate the 

association between ITN used and each indepenent variable. Variables that were statistically 

significant with p <0.05 in the bivariate analysis were included in the multivariate analysis. Crude 

Odds Ratios (COR) and Adjusted Odds Ratios (AOR) were obtained at 95% confidence interval. 

Results were presested in narations and tables. 
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2.8 Ethical consideration 

Approval for GMIS 2016 protocol was granted by the Ghana Health Service Ethical Committee 

and the ICF’s Institutional Review Board to conduct the survey (34). 

Respondents were explained about the risk and benefit of participation in the survey. Informed 

consent was obtained from all participants before conducting the interview. Children aged 6-59 

months were tested for anaemia and malaria infection only with the parent’s or guardian’s consent. 

Data collected from participants were kept confidential. Respondents’ name and identification 

numbers were removed from database during analysis. In order to protect the respondents’ identity, 

blood samples were stored with barcodes identifiers (34).   

Data was kept in coded files and can be shared to use for secondary analysis (57). Data using for 

this study was obtained after submitting a study proposal and the use of downloaded data has to be 

in line with the purposes stated in submitted proposal (53).  

3. Results 

3.1 Flow of participants 

The number of children included in the Children’s recode file was 3,235. Of these observations, 

201 children with missing values in the outcome variable “Type of mosquito bed nets child slept 

under” were excluded. There was 5 observations removed after that since the data in the outcome 

variable “Children under 5 slept under mosquito bed nets” was still missing. After removing 

observations due to missing data in these two outcome variables, there was no missing data in all 

the independent variables. A total of 3,029 children were thus included in the analysis. Figure 6 

below summarised the flow of participants in the study. 
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Figure 6: Flow chart showing flow of participants on the GMIS 2016 data 

 

3.2 Characteristics of the study popuation 

Background characteristics of children under 5 years old in Ghana with data available from GMIS 

2016 are presented in the Table 2 below. 

Individual factors 

The percentage of male and female children in this study were 51.2% and 48.8% respectively. 

The number of children in each age group was similar, ranging from 18.0% in the 4 years old 

group to 21.5% in the less than one year old group. 29% children had fever in the last 2 weeks. 

Household level factors 

Regarding household characteristics, family with the size of 4 people, 5-7 people and >7 people 

were 30.8%, 44.8% and 24.4% respectively. Most of the household (42.0%) had two kids. Most 

households (79.6%) were headed by a male. Most of household heads (34.1%) were in the age 

group 35-44 years. Most of the children (35.6%) lived in the poorest quintiles of wealth 

classification, and 12.7% lived in the richest category. 

Regarding mother’s characteristics, most of women (49.8%) were in the 25-34 years age group. 

Some 40.0% of women had attended secondary school and 34.5% had no education. About a 

third of mothers expericenced an episode of malaria in the last 12 months. The percentage of 
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mother who had not seen or heard any malaria messages during the last 6 months was 56.9%, 

while percentage of ones who did was 43.1%. Answers for the questions about malaria 

knowlegde, two thirds of mothers said they knew sleeping under a mosquito net can protect 

against malaria, and 85% knew that mosquito bites cause malaria 

Community factors 

61.9% children in this study resided in rural areas and 38.1% children lived in urban areas.  

Societal factors 

A total of 17.2% participants were from Northern region. The percentages of participants from 

Ashanti, Upper East and Volta regions were approximately 11% in each region. The remaining 6 

regions contributed about 8-9% each to the study population. 

 

Table 2: Background characteristics of children <5 years with GMIS 2016 data available  

 

Variable Total population 

N=3,029 

Percentage 

% 

Individual level factors 

Sex of child 

Female 

Male 

 

1,479 

1,550 

 

48.8 

51.2 

Child’s age in years 

4 

3  

2  

1  

<1  

 

547 

575 

616 

639 

652 

 

18.1 

19.0 

20.3 

21.1 

21.5 

Had fever in the last 2 weeks 

No 

Yes 

 

2,149 

880 

 

71.0 

29.0 

Household level factors: Household’s characteristics 

Number of household members 

>7 

5-7 

1-4 

 

740 

1,357 

932 

 

24.4 

44.8 

30.8 

Number of children ≤ 5 years 

>2 

2 

1 

 

680 

1,273 

1076 

 

22.5 

42.0 

35.5 

Sex of household head 

Female 

Male 

 

618 

2,411 

 

20.4 

79.6 
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Age of household head in years 

16-34 

35-44 

45-54 

>55 

 

977 

1,034 

523 

495 

 

32.3 

34.1 

17.3 

16.3 

Household wealth index 

Richest 

Richer 

Middle 

Poorer 

Poorest 

 

386 

486 

485 

593 

1,079 

 

12.7 

16.0 

16.0 

19.6 

35.6 

Household level factors: Mother’s characteristics 

Maternal age in years 

15-24 

25-34 

35-49 

 

666 

1,508 

855 

 

22.0 

49.8 

28.2 

Highest education level  

No education 

Primary 

Secondary 

Higher 

 

1,045 

607 

1,212 

165 

 

34.5 

20.0 

40.0 

5.5 

Experienced an episode of malaria in the 

last 12 months 

No 

Yes 

 

 

2,096 

933 

 

 

69.2 

30.8 

Seen/heard malaria message 

No 

Yes 

 

1,724 

1,305 

 

56.9 

43.1 

Know sleep under a mosquito net can 

protect against malaria 

No 

Yes 

 

 

1,024 

2,005 

 

 

33.8 

66.2 

Know mosquito bites cause malaria 

No 

Yes 

 

453 

2,576 

 

15.0 

85.0 

Community factors 

Place of residence 

Urban 

Rural 

 

1,154 

1,875 

 

38.1 

61.9 

Societal factors 

Region 

Greater Accra    

Brong Ahafo    

 

270 

281 

 

8.9 

9.3 



UPPSALA UNIVERSITET Thesis Project - Lan Vu Thi  26 (48) 

   

 

 
 

Central        

Eastern           

Ashanti          

Northern         

Upper East        

Upper West        

Volta  

Western           

241 

243 

331 

521 

321 

250 

335 

236 

8.0 

8.0 

10.9 

17.2 

10.6 

8.3 

11.1 

7.8 

  

3.3 ITN utilization 

Among the 3,029 children under 5 years included in this study, 1,590 (52%) slept under an ITN 

the night before the survey. Most of children who slept under an ITN the night before the survey 

lived in rural area (72.4%), and a half were from the poorest families (42.5%). Half of children 

slept under an ITN had mothers in the 25-34 year age group. Families with 5-7 residents and 

families had 2 kids were more likely to put their children sleep under an ITN. The differeces in 

proportions of ITN utilization between each categoy in each predictor variable from Chi-square 

test were presented in the Table 3 below. 

Table 3: Background characteristics of children under 5 years old and ITN utilization in Ghana 

with data available from GMIS 2016. Results were presented in absolute (n), relative frequencies 

(%) and p-value. Statistical significant was set at p<0.05 

Variable Use of ITN 

N=1,439 

 Use of ITN 

N=1,590 

Pearson's 

Chi-squared 

test 

 No  Yes  

 n  (%)  n  (%)  

Individual level factors     

Sex of child 

Female 

Male 

 

706  (49.1) 

733  (50.9) 

  

773  (48.6) 

817  (51.4) 

 

p=0.807 

 

Child’s age in years 

4  

3  

2  

1  

<1  

 

270  (18.8) 

279  (19.4) 

281  (19.5) 

309  (21.5) 

300  (20.8) 

  

277  (17.4) 

296  (18.6) 

335  (21.1) 

330  (20.8) 

352  (22.1) 

 

p=0.619 

Had fever in the last 2 weeks 

No 

Yes 

 

1036  (71.0) 

403  (28.0) 

  

1113  (70.)) 

477  (30.0) 

 

p=0.227 
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Household level factors: Household’s characteristics 

Number of household members 

>7 

5-7 

1-4 

 

415  (28.8) 

604  (42.0) 

420  (29.2) 

  

325  (20.4) 

753  (47.4) 

512  (32.2) 

 

p < 0.01 

Number of children aged ≤ 5 

years 

>2  

2  

1  

 

 

413  (28.7) 

555  (38.6) 

471  (32.7) 

  

 

267  (16.8) 

718  (45.2) 

605  (38.1) 

 

 

p < 0.01 

Sex of household head 

Female 

Male 

 

327  (22.7) 

1112  (77.3) 

  

291  (18.3) 

1299  (81.7) 

 

p < 0.01 

Age of household head 

16-34 

35-44 

45-54 

>55 

 

436  (30.3) 

475  (33.0) 

250  (17.4) 

278  (19.3) 

  

541  (34.0) 

559  (35.2) 

273  (17.2) 

217  (13.6) 

 

p < 0.01 

Household wealth index 

Richest 

Richer 

Middle 

Poorer 

Poorest 

 

249  (17.3) 

288  (20.0) 

263  (18.3) 

236  (16.4) 

403  (28.0) 

  

137  (8.6) 

198  (12.5) 

222  (14.0) 

357  (22.5) 

676  (42.5) 

 

p < 0.01 

Household level factors: Mother’s characteristics 

Maternal age 

15-24 

25-34 

35-49 

 

332  (23.1) 

701  (48.7) 

406  (28.2) 

  

334  (21.0) 

807  (50.8) 

449  (28.2) 

 

p=0.350 

 

Highest education level  

No education 

Primary 

Secondary 

Higher 

 

447  (31.1) 

285  (19.8) 

614  (42.7) 

93  (6.5) 

  

598  (37.6) 

322  (20.3) 

598  (37) 

72  (4.5) 

 

p < 0.01 

Experienced an episode of 

malaria in the last 12 months 

No 

Yes 

 

 

1008  (70.0) 

431  (30.0) 

  

 

1088  (68.4) 

502  (31.6) 

 

 

p=0.335 

Seen/heard malaria message 

No 

Yes 

 

822  (57.1) 

617  (42.9) 

  

902  (56.7) 

688  (43.3) 

 

p=0.827 

Know sleep under a mosquito net 

can protect against malaria 

 

 

  

 

 

 



UPPSALA UNIVERSITET Thesis Project - Lan Vu Thi  28 (48) 

   

 

 
 

No 

Yes 

587  (40.8) 

852  (59.2) 

437  (27.5) 

1153  (72.5) 

p < 0.01 

 

Know mosquito bites cause 

malaria 

No 

Yes 

 

 

234  (16.3) 

1205  (83.7) 

  

 

219  (13.8) 

1371  (86.2) 

 

 

p=0.06 

Community factor     

Place of residence 

Urban 

Rural 

 

715  (49.7) 

724  (50.3) 

  

439  (27.6) 

1151  (72.4) 

 

p < 0.01 

Societal factors     

Region 

Greater Accra    

Brong Ahafo    

Central        

Eastern           

Ashanti          

Northern         

Upper East        

Upper West        

Volta  

Western           

 

184  (12.8) 

129  (9.0) 

112  (7.8) 

128  (8.9) 

179  (12.4) 

208  (14.5) 

109  (7.6) 

89  (6.2) 

170  (11.8) 

131  (9.1) 

  

86  (5.4) 

152  (9.6) 

129  (8.1) 

115  (7.2) 

152  (9.6) 

313  (19.7) 

212  (13.3) 

161  (10.1) 

165  (10.4) 

105  (6.6) 

 

p < 0.01 

 

3.4 Factors associated with ITN utilization among children under 5 years old 

The results of logistic regression analysis, crude odds ratios obtained from bivariate analysis and 

adjusted odds ratios obtained from multivariate analysis, are presented in Table 4 below.  

3.4.1 Bivariate analysis 

In the bivariate analysis, ITN utilization was found to be significantly associated with the 

following variables: family’s size, number of children under 5 years in the household, sex of 

household head, age of household head, household wealth index, education level of mother, 

knowledge of mother that using bednet protects against malaria, place of residence, and region 

(Table 4).  

3.4.2 Multivariate analysis 

In the multivariate analysis model, controlling for all factors, only family’s size, number of 

children ≤5 years old in the household, household wealth index, education level of mother, 

knowledge of mother that using bednet protects against malaria, place of residence, and region 

remained significant for ITN use (Table 4). 
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Household’s size was significantly associated with ITN use. Compared to household with more 

than 7 residents, househould with 5-7 residents (AORs=1.746 (1.403-2.174)) and 1-4 residents 

(AOR=1.861 (1.411-2.459)) were more likely to put their children sleep under ITN. 

Number of children ≤5 years old in the family had a significant statistical difference in ITN 

use. Compared to families that had more than 2 children ≤5 years old, families that had 2 kids and 

1 kid were twice more likely to put their child sleep under ITN. The AORs for 2 kids and 1 kid 

categories were 2.144 (1.719-2.678) and 2.210 (1.732-2.826) respectively. 

Household wealth index was found to be a significant predictor of ITN use for children under 5 

years old. Compared to households in the richest category, households in the poorer and poorest 

categories were twice more likely to put their children sleep under the ITN, with the AORs were 

2.248 (1.779-3.212) and 2.160 (1.470-3.180) respectively. Household in the middle and richer 

categories, however, had no significant difference with the richest households, in using ITN for 

children under 5 years old. 

Martenal education was statistically associated with the use of ITN for children. In the bivariate 

analysis, mother’s level of education was negatively associated to the use of ITN among children 

under 5 years. Compared to mothers had no education, those who had secondary and higher 

education were less likely to put their child under an ITN (COR=0.728 (0.616-0.860) and 0.579 

(0.415-0.805) respectively). In the multivariate analysis, the level of education of mother was 

positively associated with the ITN use among children under 5 years. Compared to mothers who 

had no education, mothers who had higher education was almost twice more likely to use ITN 

while their children sleep (AOR=1.790 (1.172-2.738)). Mothers who had primary and secondary 

education showed no statistically differences to mothers with no education in using ITN for their 

children in the multivariate analysis. 

Compared to mother who did not know that sleeping under a mosquito net can protect against 

malaria, mothers who knew that knowledge were 1.6 times more likely to use ITN for their 

children to sleep (AOR=1.622 (1.373-1.917)). 

Place of residence was found to be a significant predictor of ITN use. Children resided in rural 

areas were almost twice more likely to sleep under an ITN compared to children who resided in 

urban areas (AOR=1.942 (1.583-2.384)). 

Regarding to region variable, compared to children who lived in Greater Accra region, children 

from Central and Ashanti regions were 1.4 times more likely to sleep under ITN. Children from 

Northern, Upper East and Upper West regions were twice more likely to sleep under ITN when 

compared to Greater Accra region (AORs = 2.049 (1.404-3.003), 2.180 (1.456-3.280), and 1.823 

(1.200-2.782) respectively). 
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3.4.3 Non significant predictor variables 

According to the results from bivariate analysis, sex of child, child’s age in years, fever status of 

child in the last 2 weeks, maternal age, mother’s experience of malaria episode, mother’s 

seen/hear malaria messages, and mother’s knowledge on mosquito bites on malaria were not 

statistically significant predictors of ITN use.  

Sex of household head and age of household head were not among the statistically significant 

predictors of ITN use in multivariate analysis. However, in the bivariate analysis model, both 

these variables were statistically associated to the use of ITN for childre. Households headed by 

male were 1.3 times more likely to use ITN for children when compared to household headed by 

female. Families with the head over 55 years were 37% less likely to use ITN for their children. 

Table 4: Individual, household, community and society level determinants of ITN utilization 

among children under 5 years from Ghana with data available from the GMIS 2016. (Texts 

written in bold indicate values that are statistically significant at p<0.05) 

Predictors Univariate analysis  Multivariate Analysis 

   COR  (95% CI)   AOR  (95% CI) 

Individual level factors   

Sex of child 

Female 

Male 

 

Reference 

1.018 (0.882-1.174) 

 

- 

Child’s age in years 

4  

3  

2 

1  

<1  

 

Reference 

1.034  (0.818-1.307) 

1.162  (0.922-1.464) 

1.040  (0.828-1.308) 

1.143  (0.911-1.213) 

 

- 

Had fever in the last 2 weeks 

No 

Yes 

 

Reference 

1.102  (0.941-1.290) 

 

 

- 

Household level factors: Household’s characteristics 

Number of household members 

>7 

5-7 

1-4 

 

Reference 

1.592  (1.330-1.907) 

1.557  (1.282-1.891) 

 

Reference 

1.746  (1.403-2.174) 

1.861  (1.411-2.459) 

Number of children ≤ 5 years 

>2  

2  

1  

 

Reference 

2.001  (1.656-2.421) 

1.987  (1.635-2.417) 

 

 

Reference 

2.144  (1.719-2.678) 

2.210  (1.732-2.826) 
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Sex of household head 

Female 

Male 

 

Reference 

1.313  (1.100-1.567) 

 

Reference 

1.175  (0.959-1.441) 

Age of household head in years 

16-34 

35-44 

45-54 

>55 

 

Reference 

0.948  (0.796-1.130) 

0.880  (0.711-1.089) 

0.629  (0.506-0.782) 

 

Reference 

1.036  (0.850-1.263) 

1.079  (0.843-1.382) 

0.803  (0.622-1.035) 

Household wealth index 

Richest 

Richer 

Middle 

Poorer 

Poorest 

 

Reference 

1.250  (0.949-1.648) 

1.534  (1.167-2.021) 

2.749  (2.111-3.51) 

3.049  (2.397-3.892) 

 

Reference 

1.331  (0.977-1.818) 

1.286  (0.922-1.801) 

2.248  (1.579-3.212) 

2.160  (1.470-3.180) 

Household level factors: Mother’s characteristics 

Maternal age in years 

15-24 

25-34 

35-49 

 

Reference 

1.144  (0.953-1.373) 

1.099  (0.898-1.346) 

 

- 

Highest education level  

No education 

Primary 

Secondary 

Higher 

 

Reference 

0.845  (0.691-1.033) 

0.728  (0.616-0.860) 

0.579  (0.415-0.805) 

 

Reference 

1.233  (0.974-1.563) 

1.237  (0.990-1.548) 

1.790  (1.172-2.738) 

Experienced an episode of 

malaria in the last 12 months 

No 

Yes 

 

 

Reference 

1.079  (0.925-1.260) 

 

 

 

- 

Seen/heard malaria message 

No 

Yes 

 

Reference 

1.016  (0.880-1.174) 

 

 

- 

Know sleep under a mosquito 

net can protect against malaria 

No 

Yes 

 

 

Reference 

1.818  (1.562-2.117) 

 

 

Reference 

1.622  (1.373-1.917) 

Know mosquito bites cause 

malaria 

No 

Yes 

 

 

Reference 

1.216  (0.996-1.485) 

 

 

- 

 

Community factors   

Place of residence 

Urban 

Rural 

 

Reference 

2.589  (2.228-3.012) 

 

Reference 

1.942  (1.583-2.384) 



UPPSALA UNIVERSITET Thesis Project - Lan Vu Thi  32 (48) 

   

 

 
 

Societal factors   

Region 

Greater Accra    

Brong Ahafo    

Central        

Eastern           

Ashanti          

Northern         

Upper East        

Upper West        

Volta  

Western         

 

Reference 

2.521  (1.785-3.578) 

2.464  (1.722-3.542) 

1.922  (1.344-2.758) 

1.817  (1.301-2.546) 

3.220  (2.367-4.405) 

4.161  (2.957-5.897) 

3.870  (2.698-5.592) 

2.077  (1.194-2.907) 

1.715  (1.194-2.468) 

 

Reference 

1.442  (0.984-2.119) 

1.492  (1.002-2.228) 

0.991  (0.669-1.471) 

1.426  (1.002-2.034) 

2.049  (1.404-3.003) 

2.180  (1.456-3.280) 

1.823  (1.200-2.782) 

1.370  (0.945-1.991) 

0.980  (0.659-1.458) 

 

4. Discussion 

ITN utilization is one of the most cost-effective interventions of malaria beside indoor residuall 

spraying and case management (15). Ghana National Malaria Control Program set the ITN mass 

distribution campaigns as one of key strategies to reduce malaria mortality and morbility for 

people in the country (40). The mass distribution campains conducted in 2014-2016 reached to 

80%-95% of the population but the use of ITN among children under 5 years was only 52% (34). 

The objective of this thesis was to identify determinants of ITN utilization for malaria prevention 

among children under 5 years in Ghana using GMIS 2016 data, which was a nationally 

representative population-based cross-sectional survey. Predictor variables of interest were 

divided into 4 catogories according to Social-Ecological Model, including individual level 

factors, household level factors, community factor and societal factor. 

4.1 Summary of the main findings 

The results showed that 52% of children aged less than 5 years slept under an ITN the nigh before 

the survey. This prevalence was low compared to the target of universal coverage with ITNs. 

ITN utilization was found to be significant associated with number of members in the household, 

number of children ≤5 years old in the household, household wealth index, education of mother, 

knowledge of mother that bednet use can protect against malaria, place of residence, and region.  

There were no statistically significant differences in the association of ITN use with child’s sex, 

child’s age, fever status of the child in the last 2 weeks, sex of household head, age of household 

head, maternal age, mother’s experience of malaria episode, mother’s seen/hear malaria 

messages, and mother’s knowledge on mosquito bites on malaria. 
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4.2 Individual level factors 

Child’s sex, child’s age and child’s fever status in the last 2 weeks were predictor variables of 

interest in the individual level factors in this study. 

There was no statistically significant association between the gender of the child and ITN 

utilization. It is good that both female and male children in Ghana were equally likely to be 

protected against malaria by ITNs. This agrees with the findings from a study conducted in 

Nigeria to assess the progress of the use of ITN among children under 5 years (23). The 

association between gender of children and ITN non-use was also studied. In a study conducted in 

Ethiopia, Ghana, Mali, Nigeria, Senegal, and Zambia, gender differences on ITN non-use was not 

statistically significant (19). Similarly, a study in Rwanda did not find any association between 

the ITN non-use and gender of the child (24).  

Child’s age was not a significant predictor of ITN use among children younger than 5 years in 

this study. It represents that all children under 5 years in Ghana were equally protected under 

ITN. The finding of this study conflicts with findings from other previous studies, that the ITN 

use was associated with the age of the child. The findings showed that the younger the child, the 

more likely the child to sleep under ITN (19–22), and it was explained that in children under 5 

years, younger ones were more vulnerable to malaria than the older ones (19).  

Fever status of the child in the last 2 weeks was chosen as one of the predictor variable of 

interest with the hypothesis that the child’s sickness may increase the awareness of mother and 

family members about malaria prevention by sleeping under ITN. However, there was no 

significant association between child’s fever status in the last 2 weeks and ITN use found in this 

stuty. This contrasts to the finding from a study in Bioko Island in Guinea, which found that if the 

child was sick in the last 2 weeks before the survey, they were more likely to sleep under ITN 

(21). A study in Nigeria also found that if a child had fever in the last 2 weeks, they were 1.3 

times more likely to sleep under an ITN the night prior to the survey (23). 

4.3 Household level factors 

Applied the Social-Ecological Model into this study, the second level examines characteristics of 

close relationship to the child, in the household, that may contribute to the child’s experience of 

sleeping under an ITN. Intervention strategies at this level may include behaviour change 

communication and social change communication programs, with the communication channel, 

messages and target subjects defined from the results of this study presented below. 
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4.3.1 Significant predictor variables 

Household’s size 

This study found a significant association between household’s size and ITN use. Children living 

in family with smaller size were more likely to sleep under an ITN. Similar results were found in 

previous studies. A study conducted in Rwanda found that children living in a family with five 

members or fewer were more likely to use ITN than their counterparts who live in family with 5 

or more members (24). Similarly, studies in Ethiopia and Kenya showed that households with 

more than 4 or 5 members were the less likely to utilize ITN for their children under 5 years than 

those with less than 5 members (25–27). This could be explained by the availability of ITNs in 

the household: households with few members could be easier to share ITNs than households with 

more members (58).  

Number of children ≤5 years old in the household 

Number of children in the household was a significantly influenced the utilization of ITN among 

children under 5 years old. Households with more than 2 children ≤5 years old had lower rate of 

ITN use comparing to households with 1 or 2 children. This finding was similar to the finding 

from a study in Lagos in Nigeria (28).  

Household wealth index 

The rate of ITN use among children under 5 years in the poorer and poorest wealth index 

households were significantly higher compared to those who in the richest category. This finding, 

however, disagrees with the findings from other studies. In a study in Nigeria, children who fell 

in the 2 richest quintiles were more likely to be put under an ITN compared to those who fell in 

the poorest households (23). ITN use rate was also found to be higher in middle and higher 

wealth index communities in Rwanda and rural Kenya (24,29).  

ITN use was higher among children in poorer wealth index in Ghana can be possibly explained 

that the risk of malaria in poor household were higher than the risk of malaria in richer 

households. In the GMIS 2016, the prevalence of malaria in children 6-59 months decreased 

when the wealth of the household increases: The prevalence of malaria among children 6-59 

months in lowest, second, middle, fouth and highest wealth quintile were 37%, 29%, 17%, 13% 

and 2% respectively (34). 

Maternal education 

Level of education of mother was significantly associated with ITN use among children under 5 

years. In the bivariate analysis, mother’s education was neagatively associated with the use of 

ITN among children under 5 years old. Compare to mothers who had no formal education, those 

who had secondary and higher education were less likely to put their child under an ITN. 
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However, in the multivariate analysis, this relationship was shifted in the opposite direction, to 

the positive associated one. Mothers with higher education level were more likely to put their 

child under an ITN compare to those who had no education. Higher education was usually 

associated with higher wealth quintile and living in urban area. According to Ghana Demographic 

and Health Survey 2014, women in urban areas were much more likely to achieve higher levels 

of education than women who lived in rural areas (37). Therefore, it is difficult to give 

explaination for why ITN use among children under 5 years old was higher in rural areas and 

poorer households, but lower in those who had mothers with lower education, because mother 

with lower education was associated with living in rural areas and came from poorer background. 

The result of the multivariate analysis in this study was similar to the results of studies in Rwanda 

(24), Kenya (29), and Nigeria (30). A study analysed Ghana Demographic and Health Survey 

in 2008 data to determine predictors of mosquito net use showed that mother/guardian who had at 

least 10 years of education were 2.3 times more likely to use bed net compared to those who had 

no education (31).  

Mother’s knowledge on malaria prevention by using insecticide-treated nets 

Mother’s knowledge on malaria prevention by utilizing ITN was a significant predictor of ITN 

use. Mothers who knew that sleeping under a mosquit net can protect against malaria were more 

likely to put their children under an ITN compared to those who did not know that knowledge.  

4.3.2 Non significant predictor variables 

In this study, male headed 80% of the househlds. However, sex of household head was not 

predictive of ITN use among children under 5 years. Similar result as found in the study in rura 

Kenya, that the gender of household head was not associated with bed net use (29).  

Age of household head was not significantly associated with the use of ITN among children 

under 5 years old. However, in the bivariate analysis, household headed by those who were older 

than 55 were less likely to have their child sleep under an ITN. This may suggest that those who 

were older than 55 years should be targeted in the behaviour change commuication to promote 

the use of ITN.  

Maternal age was also not a significant predictor for ITN use among children younger than 5 

years. This result, however, contrasts to the finding from a study in Nigeria, that cargivers’ age 

was positively associated with ITN utilization: those who were in 25-29 year age group were 

more likely to use the net compared to those who were older than 29 years old (30).  

“Mother experienced an episode of malaria in the last 12 months” was chosen as one of 

predictor of interest for analysis with the hypothesis that if a mother had one episode of malaria, 

she may be more likely to use ITN for her and her child. However, the result showed no 
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significant association between mother’s experience of an episode of malaria and ITN utilization 

among children under 5 years old.  

“Mother saw/heard malaria messages in the last 6 months” was not a significant predictor for 

ITN use among childen under 5 years. Ghana National Malaria Strategic Plan implemented 

behaviour change communication activities focus on the correct use of ITNs, treatment and 

seeking behaviour for malaria, engaging community participation in indoor residual spraying, and 

the promote intermittent preventive treatment of malaria in pregnancy (59). Communication 

messages were delivered through different channels such as television, radio, through health 

personnel in health facility (34,36,59). However, 43% of interviewed individuals in GMIS 2016 

reported that they saw or heard a malaria message in the last 6 months. More studies should be 

conducted to understand targeted population so that future communication programs can reach to 

them. 

Mother’s knowledge that mosquito bite cause malaria was also not associated with the ITN 

use among children under 5 years old. Similar result was found in a study in Nigeria (28). 

However, a study analysed Ghana Demographic and Health Survey in 2008 data showed that 

there was a significant association between knowledge on malaria and bed net use the prior night 

(31). Those who knew that mosquitos transmit malaria and malaria was caused by night-biting 

mosquitos were more likely to use ITN (31).  

4.4 Community level factor 

In this study, place of residence was a significant predictor for ITN utilization among children 

younger than 5 years. Children lived in rural areas were more likely to sleep under an ITN the 

night before the survey than children who lived in urban areas. Similar result was found in a study 

analysed data from Ghana Demographic and Health Survey in 2008 to determine predictors of 

ITN use (31). This result, however, disagrees with the finding from a previous study in Guinea, 

that rural households were less likely to put their child under an ITN even though ITN ownership 

were similar in rural and urban areas (21). In Nigeria, there was no significant different between 

ITN use among rural children and urban children (23). The differences between the utilization 

between urban and rural areas in different countries could be explained that each country had 

their own strategies to distribute and promote the different target groups in their country. Also, 

ITN use among children in Ghana was higher in rural areas may be explained by that the risk of 

malaria in rural areas was higher in rural areas. In the Ghana Demographic and Health Survey 

2014, the prevalence of malaria among children 59 months in rural areas (38%) was higher than 

the prevalence in the urban areas (14%) (37). Similar trend was found in the GMIS 2016: malaria 

prevalence was 2.5 as high in rural areas (28%) as in urban areas (11%) (34).  
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4.5 Societal factors 

Region of residence was found to be a significant predictor for ITN utilization among children 

under 5 years. Children lived in regions in the north such as Upper West, Upper East and 

Northern were 2 times more likely to sleep under an ITN compared to those who lived in Greater 

Accra region. Greater Accra region has the smallest area of the 10 administrative regions but is 

the second most populated region in the country (60). Even children in Greater Accra region were 

less likely to sleep under an ITN the night prior to the survey, the prevalence of malaria in 

children under 5 years confirmed by micoscopy in this region was the lowest, just 5% compared 

to average prevalence of 21% in the whole country (34). In the past, urbanization was proved to 

reduce the risk of malaria because there were fewer vector-breeding sites (61). However, a study 

about vecter-born diseases showed that rapid urbanization posed a lot of challeges to vector 

control due to the rising number of slum areas and lack of surface-water drainage systems (62). 

Currently 51.9% of Ghana’s population lives in urban area, and it is estimated to reach to 72.3% 

in 2050 (63). More studies should be done to understand the malaria in urban context of Greater 

Accra region, so that other regions can learn from this region to better manage and control 

malaria when the urbanization occurs.     

4.6 Recommendations 

Applying the results of this study into the Social-Ecological Model, several suggestions can be 

proposed. Firstly, communication strategies to promote ITN use for children less 5 years should 

focus more on households with more than 7 members, and households had more than 2 children 

≤5 years old. Secondly, intervention related to family planning methods are needed to widen birth 

spacing and reduce family size. Thirdly, educational attainment is a protective effect for ITN use, 

therefore, interventions to promote girls’ education in order to achieve optimal rate of ITN use are 

needed. Finally, there should have social change communication to promote the use of ITN 

among children under 5 years in urban communities. These recommendations are based on a 

small number of variables chosen to analyze in this study. More qualitative studies are needed to 

look in-depth at the determinants of the use of ITN to design effective communication campaigns 

to promote the use of ITN for children under 5 years old.    

4.7 Strengths and limitations of the study 

4.7.1 Strengths 

GMIS 2016 was the first Malaria Indicator Survey conducted in Ghana, provided information on 

prevalence, prevention and treatment of malaria in women 15-49 years and children under 5 

years. The sample of the survey was regionally and nationally representative. The response rate 

was very high for both household (99%) and individual interviews (99%). The study was 



UPPSALA UNIVERSITET Thesis Project - Lan Vu Thi  38 (48) 

   

 

 
 

conducted by Ghana Statistical Service, in cooperation with the Demographic and Health Surveys 

Program, both organizations had experience in conducting similar surveys before in Ghana. 

Another sthength is that the dataset was easy to use with detailed instructions from the 

Demographic and Health Surveys Program.  

4.7.2 Limitations 

Firstly, GMIS 2016 was a cross-sectional study. Therefore, it can identify association but no 

causality assumptions can be drawn. Secondly, there is possibility of recall bias because data was 

collected retrospectively data. Thirdly, the self-reported responses from individuals were pron to 

social desirability bias. The next limitation was that the study mesured the ITN use the night 

before the survey, which tends to vary in rainy and dry season. The GMIS 2016 was conducted in 

October and November, which was the rainy season in the south of Ghana and malaria 

transmission was high. Therefore, the ITN use among children under 5 years may be higher in the 

time of survey than other time of the year.  

4.8 Internal validity 

Data collected in this study was realiable because the teams of field staff were trained carefully 

and practiced in the the field before the real survey was conducted, and data collection process 

was monitored (34). Data sent to Ghana Statistical Service Head Office was checked for 

inconsistencies, and the Head Office communicated to solve with the field teams if there were 

data discrepancies (34).  

4.9 External validity/Generalizability 

The result from this study can be generalized over the whole country because GMIS 2016 data was 

nationally representative. However, there were some country specific aspects of this study, such 

as geographical location and epidemiology of malaria in Ghana, time of the survey, middle 

income status of the country, mechanism of distribution of ITN, and healthcare management 

related to malaria programs. Therefore, it is possible to generalize the result of this study to 

countries which have the similar situation and condition with Ghana.  

4.10 Public health interest 

Half of the world’s population is at risk of malaria and ITNs was proven to be one of the most 

effective prevention measures for people at risk of malaria. However, similar to Ghana, the rate of 

ITN use among children under 5 years was low in some high-prevalent malaria countries in Sub 

Saharan Africa. For example, the prevalence of ITNs use among children under 5 years in  Cote 

d’voire, Nigeria, Togo, Liberia, and Sierra Leone were 37%, 44%, 43%, 44%, and 44% 

respectively (64–68). These countries locate near Ghana so they may share some determinants of 

the use of ITNs. Increased knowledge on determinants of ITNs in Ghana and these countries may 
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help to have appropriate approaches to increase the ITN use among children, thus reduce the 

incidence of malaria in children under 5 years. 

4.11 Conclusion 

The prevalence of ITN use for children under 5 years in Ghana was far lower than the universal 

coverage target. The results showed that children younger than 5 were equally protected by ITN 

regardless of gender and age group. The determinants of ITN utilization among children under 5 

years in Ghana were size of the household, number of children ≤5 years old in the household, 

household wealth index, education level of mother, knowledge of mother on the protection of 

mosquito nets, place of residence, and region of residence. Households with more than 7 

members and more than 2 children should be more prioritized in behaviour change 

communication campaigns about ITN use in the future. Promoting girl’s education is aslo a 

strategy to increase the use of ITN in children, thus reduce malaria morbidity and mortality in 

Ghana.  
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Annex 

Table 5: Recoded study variables  

Variable Numerical/categorical  Code 

Outcome variables 

Type of mosquito bed net(s) child slept 

under 

1=Only treated nets 

0=Else 

Numerical 

(originally numerical) 

ML0 

Children under 5 slept under mosquito bed 

net 

1=All children 

0=Else 

Numerical 

(originally numerical) 

V460 

ITN utilization is the sum of the two 

variables above (=ML0+V460) 

2=Yes 

Else=No 

Categorical - 

Predictor variables 

Individual level factors 

Sex of child 

Female 

Male 

Categorical B4 

Child’s age 

4 years  

3 years 

2 years 

1 year 

<1 year 

Categorical 

(originally numerical) 

B8 

Had fever in the last 2 weeks 

No 

Yes 

Categorical H22 

Household level factors: Household’s characteristics 

Number of household members 

1-4 

5-7 

>7 

Categorical 

(originally numerical) 

V136 

Number of children ≤ 5 years 

>2 

2 

1 

Categorical 

(originally numerical) 

V137 

 

Sex of household head 

Female 

Male 

Categorical V151 

Age of household head in years Categorical V152 
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16-34 

35-44 

45-54 

>55 

(originally numerical) 

Household wealth index 

Richest 

Richer 

Middle 

Poorer 

Poorest 

Categorical V190 

Household level factors: Mother’s characteristics 

Maternal age in years 

15-24 

25-34 

35-49 

Categorical V013 

Highest education level of mother 

No education 

Primary 

Secondary 

Higher 

Categorical V106 

Experienced an episode of malaria in the 

last 12 months 

No 

Yes 

Categorical S120 

Seen/heard malaria message 

No 

Yes 

Categorical S111 

Know sleep under a mosquito net can 

protect against malaria 

No 

Yes 

Categorical S110CA 

Know mosquito bites cause malaria 

No 

Yes 

Categorical S110AD 

Community factors 

Place of residence 

Urban 

Rural 

Categorical V025 

Societal factors 

Region 

Greater Accra    

Brong Ahafo    

Central        

Categorical V024 
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Eastern           

Ashanti          

Northern         

Upper East        

Upper West        

Volta  

Western    

 


