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Abstract 

Background: Insecticide-treated bed nets (ITNs) are the main component in combating malaria in 

Tanzania, yet even though women report having access to a ITN, many do not utilize them. This 

study tries to measure known predictors of utilization and evaluate their impact on utilization 

among women who have access to an ITN.  

 

Methods: All women aged 14-49 who had access to ITNs the night before the Tanzania DHS-MIS 

2015-2016 were included. Socio-demographic predictors, exposure to media messages against 

malaria, knowledge and attitude towards using ITNs was tested against self-reported utilization in a 

logistic regression analysis.  

 

Results: Utilization of ITNs was 76.6% and 91.3% of participants knew that ITNs protect against 

malaria. The richest participants were the most likely to utilize their ITNs compared to the poorest 

(AOR1 2.46, 95% CI 2.04-2.96). Utilization increased with knowing ITNs protect against malaria 

(AOR1 1.33, 95% CI 1.11-1.58), being exposed to the ongoing behaviour communication change 

campaign (BCC) (AOR1 1.26, 95% CI 1.09-1.47), and living in one of the zones that recently had 

ITNs distributed. Risk factors were being among the youngest or the oldest adults, thinking that it is 

not important to sleep under ITNs and living in a zone that has not had a recent ITN distribution 

campaign.  

 

Conclusion: Utilizing ITNs increases with knowledge and exposure to the BCC campaign. The 

poorest are the least likely to utilize their ITNs. More studies are needed as to why ITNs are not 

used even though women know the benefits of their use.  

 

 

 

 

 

 

 

 

 

 



2 

 

Table of Contents  
 

List of tables and figures....................................................................................................................3 

Acronyms...........................................................................................................................................4 

1. Background....................................................................................................................................5 

 1.1 Malaria in Sub-Saharan Africa.........................................................................................5 

 1.2 Insecticide-treated bed nets distribution and utilization in Tanzania...............................6 

 1.3 Behaviour change communication campaign in Tanzania...............................................8 

1.4 Factors affecting utilization of insecticide-treated bed nets.............................................8 

 1.5 Rational............................................................................................................................9 

 1.6 Aim..................................................................................................................................10 

 1.7 Research question and framework..................................................................................10 

2. Method..........................................................................................................................................11 

 2.1 Study design....................................................................................................................11 

 2.2 Study setting...................................................................................................................12 

 2.3 Sample size and study population...................................................................................13 

 2.4 Data collection.................................................................................................................14 

 2.5 Method and variables.......................................................................................................15  

 2.5.1 Dependent variable.......................................................................................................15 

 2.5.2 Independent variables...................................................................................................15 

 2.6 Statistical analyses...........................................................................................................17 

3. Ethical consideration.....................................................................................................................18 

4. Results...........................................................................................................................................19 

 4.1 Baseline Characteristics...................................................................................................19 

 4.2 Descriptive analysis of insecticide-treated bed nets utilization.......................................24 

 4.3 Predictors for ITN utilization...........................................................................................27 

5. Discussion......................................................................................................................................38 

5.1 Key findings................................................................................................................................38 

5.2 Strengths and limitations.............................................................................................................38 

5.3 Predictors for ITN utilization......................................................................................................39 

5.4 Public Health Relevance.............................................................................................................44 

6. Conclusion.....................................................................................................................................45 

References.........................................................................................................................................46 

Annex................................................................................................................................................50 

 



3 

 

Tables 

 

Table 1. Baseline characteristics of participants included in the secondary analysis, Tanzania, DHS-

MIS 2015-2016...................................................................................................................................22 

 

Table 2. Pearson's Chi-square test of insecticide-treated bed net utilization among females with 

access to an insecticide-treated bed net in Tanzania, DHS-MIS 2015-2016......................................24 

 

Table 3. Bivariate and multiple logistic regression of insecticide-treated bed net utilization among 

females with access to an insecticide-treated bed net in Tanzania, DHS-MIS 2015-2016................28 

 

 

Figures 

Figure 1. Map of Tanzania by zones and regions...............................................................................7 

Figure 2. Adaptation of Theory of planned behaviour......................................................................11 

Figure 3. Flowchart of participants...................................................................................................19 

Figure 4. Diagram showing comparison of participants educational level between all women 

interviewed and the study sample, by educational category, Tanzania DHS-MIS 2015-2016..........20 

Figure 5. Diagram showing distribution of wealth among participants included in the analysis in 

percentages by wealth category, Tanzania DHS-MIS 2015-2016.....................................................21 

Figure 6. Diagram showing percentages of participants not utilizing an ITN the night before the 

survey, by wealth category, Tanzania DHS-MIS 2015-2016............................................................27 

Figure 7. Diagram showing percentages of participants that know ITNs protect against malaria, by 

wealth category, Tanzania DHS-MIS 2015-2016.............................................................................31 

Figure 8. Diagram showing participants who know that ITNs protect against malaria in percent, by 

age category, Tanzania DHS-MIS 2015-2016...................................................................................32 

Figure 9. Diagram showing comparison of over and underrepresentation of participants belonging 

to the richer and richest quintiles, in percentage of the whole population in each zone, compared to 

original sample, by zone, Tanzania DHS-MIS 2015-2016................................................................34 

Figure 10. Diagram showing comparison of proportion of participants utilizing available ITNs the 

night before the survey, by zone, Tanzania DHS-MIS 2015-2016....................................................34 

Figure 11. (Annex) Map of Tanzania displaying in percent the number of households who had one 

ITN per two people the night before the survey Tanzania, DHS-MIS 2015-2016............................50 

Figure 12. Diagram showing percentages of participants that were exposed to the ongoing BCC 

campaign, in percent, by wealth quintile, Tanzania DHS-MIS 2015-2016.......................................36 

Figure 13. Diagram showing percentages of participants that strongly agree to the statement that it 

is "important to sleep under a net every single night" in percent, by wealth quintile, Tanzania DHS-

MIS 2015-2016...................................................................................................................................37 

 



4 

 

Acronyms 

 

AOR: Adjusted Odds Ratio 

BCC: Behaviour Change Communication 

CI: Confidence Interval 

COR: Crude Odds Ratio 

DHS: Demographic and Health Survey 

DHS-MIS: Demographic and Health Survey and Malaria Indicator Survey 

IRS: Indoor Residual Spraying 

ITN: Insecticide-Treated Bed Nets 

SSA: Sub-Saharan Africa 

WHO: World Health Organization 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5 

 

1. Background 

1.1 Malaria in Sub-Saharan Africa 

Even though the Millennium Development Goal 6C set by the United Nations, which aimed to by 

2015 reverse the incidence of malaria (1), have been achieved (2) it is estimated that approximately 

3.2 billion people risk being infected by malaria globally (3) and it remains the tenth most common 

cause of disability-adjusted life years globally (4). The World Health Organization (WHO) 

estimated that 212 million cases of malaria occurred in 2015 globally, of which the WHO African 

region reported 90% of these cases along with 92% of malaria deaths (5).  

 

Insecticide-treated bed nets (ITNs) are recommended by WHO (5) and widely used in the effort to 

prevent malaria transmission and are effective in reducing morbidity and mortality from malaria, 

especially among risk groups such as young children and pregnant women (6–10). An INT is 

defined within this study as ―a factory-treated net that does not require any further treatment‖, also 

known as an long-lasting insecticide-treated bed net, or ―a net that has been soaked with insecticide 

within the past 12 months‖  (11).  

 

The prevention efforts against malaria have been focused on Sub-Saharan Africa (SSA) where great 

strides have been taken to reduce the impact of the disease. Through the use of ITNs between 2001 

and 2015 approximately 457.5 million cases of malaria in SSA was avoided, accounting for 69% of 

all prevented malaria cases in this region. This was done through global efforts to distribute ITNs 

and the proportion of people having access to an ITN in their household rose to 67% in 2015 and it 

is estimated that about 82% of people who have access to an ITN use them appropriately in SSA 

(2).  

 

However many barriers exist that decrease the utilization of ITNs among owners. These are 

ranging from difficulties in using them at home, improper use such as scarfs or clothing to low 

awareness of malaria or existing preventive measures (12–17). Issues with utilization of ITNs, one 

of the main preventive components in combating malaria, remain a problem in some settings. These 

are owing to previously mentioned reasons connected to educational, financial and cultural reasons 

but also seasonal variety in transmission. Utilization varies and among some risk groups is as low as 

60% (12,18). Far below the universal coverage and utilization aim of Roll Back Malaria (19). 
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1.2 Insecticide-treated bed nets distribution and utilization in Tanzania 

The main strategy to prevent malaria infections in Tanzania since 2004 has been using ITNs. Other 

vector control such as indoor residual spraying (IRS) has been a part of the Tanzania's strategy to 

reduce the malaria burden but the main focus has been on ITNs (20). Only 6% of households had 

been sprayed 12 months prior to the Tanzania Demographic and Health Survey - Malaria Indicators 

Survey (DHS-MIS) of 2015-2016. The average amount of households who had been sprayed in the 

past 12 months prior to the Tanzania DHS-MIS 2015-2016 on mainland Tanzania was 5% whilst 

35% of households in Zanzibar had been sprayed (11). 

 

In 2004, and continued until mid-2014, the National Voucher Scheme supplied ITNs to infants and 

pregnant women (11). Alongside the National Voucher Scheme two mass-distribution campaigns 

were done between 2009 and 2011, with the first one targeting under-five years old children and the 

second one targeting universal coverage (20).  

 

In addition a pilot program started in 2013 within three regions - Ruvuma, Mtwara and Lindi (see 

figure 1) - distributing ITNs to children at school in order to achieve the same levels of coverage as 

achieved with the universal coverage campaign within these regions. In Zanzibar, a region 

consisting of two islands separate from mainland Tanzania (see figure 1), three mass ITN 

distribution campaigns have been implemented.  

 

One in 2005 targeting pregnant women and children under-five years old. Two campaigns, one in 

2008 and one in 2012, aiming to supply two ITNs per household. The latest national mass-

distribution campaign was ongoing during data collection for the Tanzania DHS-MIS 2015-2016 

and aimed to supply one ITN per two people but only seven regions had been covered at the time of 

data collection (Simiyu, Katavi, Kagera, Mara, Mwanza, Tabora and Kigoma, see figure 1).  

 

The three regions which received ITNs through the pilot program distributing ITNs via school 

children were excluded from the ongoing national ITN mass-distribution campaign of 2015-2016 

(11).  
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Figure 1. Map of Tanzania by zones and regions (11) 

 

Comparing the Tanzania DHS-MIS from 2011-12 to the DHS-MIS of 2015-2016 the portion of the 

household population with access to one ITN per two people declined from 75% in 2011-12 to 56% 

in 2015-2016 whilst the portion of the household population who slept under an ITN during the 

same time period decreased from 68% to 49%. Among households that have at least one ITN the 

percentage of the household population that slept under an ITN decreased from 73% in 2011-12 to 

70% in 2015-2016. Utilization of existing ITNs was at 69% the night before the survey in 2015-

2016 (11), a decrease of utilization by 21.7% from 2011-12 when 90.7% of ITNs was utilized (20). 

The two main reasons reported for not using available mosquito nets, including untreated nets, 

where ―Saving the net for later use‖ and ―There are no mosquitoes‖ made up 50% and 28% of 

underutilization, respectively (11).  
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1.3 Behaviour change communication campaign in Tanzania 

Accompanying the ITN mass-distribution campaigns in Tanzania is an ongoing behaviour change 

communication (BCC) campaign in place to educate and motivate the population to use ITNs and 

other malaria related precautions and treatments. It is being conducted by the The National Malaria 

Control Programme, Zanzibar Malaria Elimination Programme and its partners through media 

channels such as radio, television, posters and billboards, leaflets and t-shirts but also through 

health care workers, schools and private sector employers promoting health to its workers (11,21).  

  

On the Tanzanian mainland the slogan that ends all communication messages is Malaria Haikubaliki 

(―Malaria is not acceptable‖), where messages focusing on ITNs is to empower and educate on ITN 

utilization. The messages also include information on repairs of nets, pregnancy risks, risks for 

infants and children under-five as well as education on the topic of how malaria spreads and steps 

that can be taken to minimize risks of contracting malaria (21). In Zanzibar the slogan is Maliza 

Malaria ("Eliminate Malaria") where the focus is on maintaining ITN utilization after the reduction 

in prevalence of malaria. The impact and the spread of the ongoing BCC campaign were measured 

with questions regarding attitudes and norms as well as recalling the slogans for the BCC 

campaigns in the DHS-MIS 2015-2016. The main source of receiving the malaria messages 

reported by participants was radio (85% of women, 91% of men) followed by television (30% of 

women, 37% of men) (11).  

 

1.4 Factors affecting utilization of insecticide-treated bed nets 

Wealth is closely connected both to ownership and utilization of ITN's in Tanzania. Among the 

poorest households 57% owned an ITN compared to 68% in the richest quintile. Among households 

in the poorest quintile, 85% of ITNs are obtained from mass-distribution campaigns. Among 

households in the richest quintile 28% of ITNs are obtained from mass-distribution. Still, the 

evidence suggests that distributing free ITNs is more likely to increase ownership than subsidies for 

ITNs or ITNs at full price (22). Utilization of existing ITNs increases with wealth, the poorest 

wealth quintile utilizing 65.6% of available ITNs compared to 76.4% among the richest wealth 

quintile (11). Wealth as a factor influencing utilization among owners of ITNs has been observed in 

another study in Tanzania among pregnant women whom received ITNs from the voucher scheme. 

The richest quintile was found to be 6.9 times more likely to utilize the free ITNs compared to the 

poorest (23). Wealth has also been identified as a factor for utilization in a review of 23 studies, 

examining utilization among pregnant women in sub-Saharan Africa (12). However, in Nigeria, 
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wealth has been identified as risk factors, which was explained as due to cultural factors of 

perceived vulnerability among the poorest (24). 

 

Education has been identified as a factor for increased utilization in several countries in sub-

Saharan African (12,25,26) as has residing in an urban setting (12). Similarly to wealth, education 

has also been identified in two studies as a risk factor (24,27).   

 

Possessing knowledge that ITNs protect against malaria is one of the fundamentals of increasing 

ITN utilization (5) and has been found to increase utilization of ITNs in several sub-Saharan 

African countries (28–30). Education on the protective function of ITNs has also been found to 

increase utilization in a Cochrane review among pregnant women and children (22). Related to ITN 

knowledge are BCC campaigns, which accommodate most mass-distribution campaigns of ITNs. 

BCC campaigns are critical in the malaria prevention efforts (31). Failure to accommodate mass-

distribution campaigns of ITNs can have adverse effects on the utilization of the distributed ITNs. 

Following a mass-distribution campaign in Zambia that lacked a BCC campaign only saw 

utilization rates of 50% (32). The effect of different forms of BCC campaigns has been observed to 

increase utilization in several countries in sub-Saharan Africa (33–36). The impact of BCC 

campaigns has been found to be influenced by the number of doses delivered, where being exposed 

once had no impact but repeated exposure increased utilization (36). One study has observed that 

duration of time passed since last exposure to a BCC campaign message affects utilization, with the 

lesser amount of time passed since exposure the higher the impact on utilization (33). In addition, 

being included in a mass-distribution campaign of ITNs in itself can affect ITN utilization up to a 

year without further interventions (37). 

 

Age, especially younger women, has been identified as underutilizing ITNs (35,38), which is highly 

relevant as the median age of first birth in Tanzania is 19.8 years (11). One study found significantly 

higher ITN utilization among full-time employed women compared to unemployed women (39). 

 

1.5 Rationale 

Tanzania was chosen for this study because SSA as a region is affected the most due to malaria (5), 

and Tanzania having newly released data on its progress combating malaria which gives a good 

opportunity to try and examine predictors for utilization of ITNs. Whilst Tanzania has had extensive 

campaigns against malaria, it continues to be one of the major causes of mortality among pregnant 

women in Tanzania (40,41). Although the overwhelming majority of women know that sleeping 
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under a mosquito net prevents malaria, there are still discrepancies among utilization among owners 

of ITNs with the wealthiest quintile being the most likely to use available ITNs (11). The impact of 

ITN utilization, especially among pregnant women, has been proven beneficial in reducing loss of 

pregnancy, neonatal mortality and low birth weight (12,42). It is therefore important to try and 

identify risk groups among women that underutilize ITNs to be able to target them and minimize 

impact of malaria during pregnancy.  

 

By only choosing women with access to ITNs the night before the survey the author intends to use 

the theory of planned behaviour, but modifying it with the assumption that women with access to 

ITNs have behavioral control over ITN usage. The theory of planned behaviour tries to explain how 

human behaviour is shaped by societal and individual norms and attitudes which leads to executing 

the behaviour (43).  

 

However, as previously mentioned, socio-demographic characteristics, such as wealth, still appears 

to play a large part and therefore the author wishes to analyze ITN utilization data and predictors for 

utilization of available ITNs among women in Tanzania by socio-demographic characteristics in 

addition to attitudes and norms.  

 

This will be done through comparing and analyzing DHS-MIS 2015-2016 data on socio-

demographic characteristics, malaria knowledge, malaria message exposure and ITN utilization 

among women who had access to an ITN in the Tanzania DHS-MIS 2015-2016.  

 

1.6 Aim 

The aim of this study is to explore how socio-demographic characteristics, knowledge of  ITN 

utilization and attitude towards ITN utilization as well as how exposure to behaviour change 

communication campaigns are associated with self reported ITN utilization, among female ITN 

owners through secondary analysis of data from the 2015-2016 Demographic and Health Survey 

and Malaria Indicator Survey in Tanzania.  

 

1.7 Research Question and Framework 

 What are the predictors for female owners of ITNs to self report ITN utilization the night 

before the survey in terms of socio-demographic characteristics, ITN malaria knowledge, 

attitude towards ITN utilization and exposure to malaria prevention messages? 
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 Figure 2. Adaptation of Theory of planned behaviour (43) 

 

2. Methods 

2.1 Study design 

This study is a secondary analysis of cross-sectional data from the Demographic and Health Survey 

and Malaria Indicator Survey from Tanzania 2015-2016. The Tanzania DHS-MIS 2015-2016 is the 

ninth country wide survey conducted in Tanzania since 1991-92, collecting data on demographic 

and health indicators. It is the second survey containing the Malaria Indicator Survey with the first 

one conducted in 2007-2008.  

 

The DHS-MIS 2015-2016 used four questionnaires, the Household Questionnaire, the Man's 

Questionnaire, the Woman's Questionnaire, the Biomarker Questionnaire. All questionnaires were 

adapted according to input from stakeholders from the government, non-governmental 

organizations and development organizations to reflect the needs of Tanzania (11).  

For the purpose of this study only data from the Women's Questionnaire was used. 
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2.2 Study setting 

Tanzania's official name is The United Republic of Tanzania and is located on the East African 

coast, south of the equator. Spanning an area of 954,000 square kilometers with boarders to eight 

countries. Kenya and Uganda on the northern border, the Democratic Republic of Congo as well as 

Zambia and Burundi on the western border. To the south Tanzania border Malawi and Mozambique 

(44). 

 

Tanzania has 900 square kilometers of coastal area but inland almost no point is below 200 meters 

above sea level and much of it is above 1,000 meters. The highest peak is Mount Kilimanjaro to the 

north reaching 5,895 meters. The climate is tropical and the dry season runs from May to October 

for the majority of the country, excluding the western part and around Lake Victoria. For the coast 

and around Mount Kilimanjaro the rainy season runs between November and May with the heaviest 

rainfall during March to May. For the western part of the country and the Lake Victoria region the 

rainfall is spread out through the year but heavier rain falls between March and May (11). 

Transmission of malaria occurs in the majority of the country, with more than 93% of the 

population being at risk of contracting malaria in 2013 (45). The 2012 census estimated the 

population of Tanzania to be 44 900,000 and was estimated to be 49 243,000 in 2015 (11,46). In 

2015 it was estimated that 49% of the population was male and 70.4% resided in the rural areas of 

the country (46). 

 

Tanzania remains one of the least developed countries in the world, raking 152 out of 187 countries 

in the human development index, but has a strong economy with an average annual gross domestic 

product growth rate of 7% over the past 5 years. Approximately 33.6% within the rural setting live 

below the poverty line, in the urban setting 21.7% of dwellers live below the poverty line, except 

Dar es Salaam on the east coast where only 4.2% of inhabitants live below the poverty line. With 

the recent discovery of gas deposits and currently strong economic growth, Tanzania has high 

chance of becoming a middle income country. On top of great financial reforms, structural reforms 

have aided in maintaining this growth and the poverty rate has decline, but the absolute numbers of 

people living in poverty has not declined due to the fast population growth (approx. 3% per year) 

(47). Additionally the government struggles raising revenue as only 20% of economic transactions 

are formal, which results in inadequacy spending on health services (44). 

 

The burden of disease that Tanzania faces resembles what similar developing countries in South 

Saharan Africa faces. Communicable diseases along with maternal, childhood and newborn 
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illnesses are the largest contributors to morbidity and mortality in the country. Life expectancy at 

birth is 61 years. The mortality rate for children under-five is 52 per 1,000 live births and 36 per 

1,000 live births for infants.  

 

Malaria still remains a massive challenge for Tanzania, however, the burden of malaria has been 

greatly reduced, due to previously mentioned campaigns targeting malaria. Seroprevalence of 

malaria declined from 18.1% in 2008 to 9.5% in 2015. Incident rates on the mainland reduced from 

295 per 1,000 population in 2008 to 164 per 1,000 population in 2015. Zanzibar which has had 

greater progress with reducing malaria has maintained a prevalence below 0.3% since 2010 and 

incident rates reduced from 8 per 1,000 population in 2005 to 2 per 1,000 in 2015 (46). 

 

2.3 Sample size and study population 

The DHS-MIS 2015-2016 for Tanzania used a two stage stratified sample design to provide a 

representative sample for estimates of key indicators for the country as a whole, the nine 

geographical zones, the 30 regions, mainland Tanzania and Zanzibar separately as well as urban and 

rural. In the first stage 59 sampling strata were created within each region by separating urban and 

rural areas. A total of 608 clusters were selected within these strata. Clusters were based on the 

clusters used in the previous Tanzania Population and Housing Census from 2012. In the second 

stage 22 households were systematically selected from each cluster based on a  list containing all 

households in the selected clusters. In total 13,360 households were selected for the sample. To 

achieve representativeness of regions oversampling among the low population regions was 

necessary and therefore weighting for all analysis on national, zone, regional as well as urban and 

rural level is needed.  

 

All women between the age of 15-49 that were usual residents or visitors to the household the night 

before the survey were eligible for inclusion in the Tanzania DHS-MIS 2015-2016. All women that 

were interviewed were also tested for anemia. In a sub sample that included a third of all 

households, all men between the age of 15-49 that were usual residents or visitors to the household 

the night before the survey were also eligible for the Tanzania DHS-MIS. All children between the 

age 6-59 months in the included households, with consent from guardians, were tested for malaria 

and anemia. In the sub sample of households where men were included, all women were asked to 

leave a urine sample and a household salt sample was taken to test for the presence of iodine.  

 

Of the 13,360 households that were selected for the survey 12,767 were occupied. Among the 



14 

occupied households 12,563 were successfully interviewed, resulting in a response rate of 98%. 

Among the households surveyed 13,634 women were eligible for interview and 13,266 interviews 

were completed resulting in a response rate of 97%. A total of 3,822 eligible men for survey were 

identified in the sub sample of households, of these 3,514 completed the interview resulting in a 

response rate of 92%. 

 

As previously mentioned, to achieve representativeness of regions oversampling among the low 

population regions was necessary and therefore weighting for all analysis on national, zone, 

regional as well as urban and rural level is needed. The weights used in this study are normalized 

weights which makes the data valid for calculating means, ratios and proportions but not population 

totals (11).  

 

For this study a sample of all women aged 15-49 who had access to an ITN the night before the 

survey were selected for analysis. A flowchart of participants is presented in figure 3.  

 

2.4 Data collection 

The collection of data for the Tanzania Demographic and Health Survey and Malaria Indicator 

Survey was conducted between August 2015 and March 2016. During the first half of the data 

collection period the general elections of Tanzania was ongoing, which meant that each survey team 

had to spend time convincing the general public that the survey was not related to the general 

election.  

 

A total of 16 survey teams collected all data, three in Zanzibar and 13 in mainland Tanzania. Each 

team was provided with a four-wheel vehicle and a tablet for data input and had a driver, a 

supervisor and a field editor. The supervisor and the field editor  where in charge of data input on 

the tablet during data collection but checked for that each questionnaires were fully filled out, 

consistent and met the quality standards of DHS data collection. Five interviewers, four female and 

one male, were part of each survey team to match for genders during interviews in participant's 

homes. A total of four questionnaires were used, the Household Questionnaire, the Man's 

Questionnaire, the Woman's Questionnaire, the Biomarker Questionnaire.  

 

After interviews data was rigorously checked by field editors and supervisors during collection of 

data for completeness, consistency and quality before final input into a tablet during field work.   
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Every two weeks all questionnaires, blood samples, table salt samples and urine samples were sent 

to the National Bureau of Statistics head office for quality control and testing. The National Bureau 

of Statistics also supervised and coordinated the field work. Technical assistance from ICF 

International was provided during the data collection period that spanned between August 2015 - 

February 2016. To maintain the highest of standards for data quality and minimize entry errors all 

data was entered twice (11).  

 

2.5 Method and variables 

2.5.1 Dependent variable 

 

Utilizing available ITN 

Individuals were classified as utilizing an available net if they reported sleeping under a insecticide-

treated bed net the night before the survey.   

 

An INT is defined as ―a factory-treated net that does not require any further treatment‖ or ―a net 

that has been soaked with insecticide within the past 12 months‖. 

 

2.5.2 Independent variable 

The following socio-demographic characteristics were identified as relevant to ITN utilization. 

 

Socio-demographic characteristics:  

Age: Seven age categories where used in line with the DHS-MIS 2015-2016 sampling:  

15-19, 20-24, 25-29, 30-34, 35-39, 40-44, 45-49 years of age. 

 

Educational level: Four levels were created to rank educational level: No Education, Primary 

education, Secondary education, Higher education.  

 

Residence: "Urban" or "Rural". 

 

Occupation: Answering "Yes" or "No" to the question "Are you currently working?".  

Missing values were recoded to "No" for the analysis.  

 

Wealth index: Five quintiles based on consumer goods, housing standards etc., given a weight 
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through principal component analysis and then distributed based on possession of said asset. 

Ranking and division to create five quintiles followed. The quintiles were named "Poorest", 

"Poorer", "Middle", "Richer" and "Richest". 

 

Knowledge that ITN utilization protects against malaria: 

Answering ―Sleep under mosquito net‖ to the question ―What are the ways to avoid getting 

malaria?‖ was considered to being knowledgeable about ITN utilization to protect against malaria. 

  

Participants answering ―Don’t know‖ were recoded to "No" for the analysis.   

 

Recalling exposure to any malaria prevention message: 

Answering yes or no to the question ―In the past year, have you seen or heard any messages about 

malaria prevention?‖ 

 

Recalling hearing about either ongoing BCC campaign against malaria: 

Answering yes or no to the question ―In the past year, have you ever heard or seen the phrase 

―Malaria Haikubaliki?‖ or ―In the past year, have you ever heard or seen the phrase Maliza 

Malaria?‖. These two variables were merged to create the "Exposure to ongoing BCC campaign 

against malaria". 

 

Malaria Haikubaliki is the ongoing BCC campaign against malaria exclusive to mainland Tanzania. 

 

Maliza Malaria is the ongoing BCC campaign against malaria exclusive to Zanzibar.  

 

Important to sleep under a net every single night 

Subjective norm towards the statement "It is important to sleep under a net every single night?" 

were: 

1) Strongly agree 

2) Somewhat agree 

3) Somewhat disagree 

4) Strongly disagree 

 

Pregnant women are at a higher risk of getting malaria 

Subjective norm towards the statement "Pregnant women are at high risk of getting malaria" were:  
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1) Strongly agree 

2) Somewhat agree 

3) Somewhat disagree 

4) Strongly disagree 

 

Zone 

Coded according to where the respondent lived among 9 possible Zones within Tanzania: Zanzibar, 

Western, Northern, Central, Southern Highlands, Southern, South West Highlands, Lake, Eastern. 

See figure 1 for a map of Tanzania and respective zone.  

 

2.6 Statistical analyses 

After adjusting the data with the included normalized weights for the women's questionnaire, 

simple frequency distributions for descriptive purposes was done and is presented with absolute 

numbers and percentages in table 1. Following the frequency distributions a descriptive analysis 

with Pearson´s chi-square test was done with each independent variable against the dependent 

variable, setting significant association levels of p = <0.05 for inclusion in the further analysis, see 

table 2.  

 

After the descriptive analysis a bivariate logistic regression against the dependent variable with 

each separate independent variable was done to present an unadjusted analysis. Finally two models 

were created. One contained all significant variables in the bivariate logistic regression. The second 

model contained all variables significant in the chi-square test, see table 3.   

 

Cramér's V was used to test all independent variables for multicollinearity, a cut-off point of ≥0.30 

was used to signify too high association (48). Residence (urban/rural) was found to have a high 

association with both Wealth (Cramér's V: 0,701) and Zone (Cramér's V: 0,423) and was therefore 

removed from the model in the multiple logistic regression. All other independent variables had a 

Cramér's V <0.30 and was included in the multiple logistic regression (data not shown).  

  

IBM SPSS Statistics version 24 was used for all analysis in this study (49).  
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3. Ethical consideration 

Rigorous training of all involved participants in the DHS data collection and data management 

process was conducted before data collection (11). The DHS program trained all field staff who 

conducted interviews to obtain the interviewees informed consent before initiating an interview 

(50), in addition, consent was sought from all participants before taking blood samples to test for 

anaemia or malaria. Consent was sought from all children's parents or guardians before collecting 

metric data on weight, height or before taking blood samples to test for anaemia or malaria. 

Children, women and pregnant women that tested positive for anaemia were instructed/guardian 

instructed to visit the closest health facility for further care. Children who were tested positive for 

malaria was, depending on the severity of the malaria, either treated at home according to Tanzania 

national malaria treatment guidelines or referred to the nearest health facility immediately.   

 

The DHS program maintained anonymity through only using case IDs to identify participants in 

data files, excluding all names and addresses. Gender was matched for interviews so male 

interviewers interviewed males and female interviewers interviewed females. Additionally, privacy 

was sought for all interviews, especially the domestic violence module. If privacy could not be 

obtained this module was not administered. Only 2% of women, among eligible women, did not 

partake in this module.   

 

The Tanzania DHS-MIS 2015-2016 was assessed to comply with all the requirements of 45 CFR 

46, "Protection of Human Subjects".  

 

Ethical clearance was sought and received from The Institutional Review Board of ICF in the 

United States of America for the Tanzania DHS-MIS 2015-2016: ICF Project Number: 

132989.0.000. TZ. DHS. 01.  

 

Ethical clearance was also sought and received from Ministry of Health and Social Welfare in 

Tanzania and The National Institute of Medical Research in Tanzania for the Tanzania DHS-MIS 

2015-2016. 
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4.  Results 

 Figure 3. Flowchart of participants 

 

4.1 Baseline Characteristics 

Among the 13,634 women eligible for interview among the 12,563 households interviewed a total 

of 13,266 agreed to be interviewed giving a response rate of 97.3%. Out of these 13,266 women 

2,968 women were excluded due to not having access to a net the night before the survey, out of 

these 10,298 women additionally 1,232 women were excluded due to only owning an untreated net. 

This left the sample at 9,066 women that were included for analysis. An illustration of the flow of 
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participants can be seen in figure 3. 

 

Table 1 displays the baseline characteristics of the participants, the number of participants with 

column percentages presented, the included variables and missing data per variable. Table 1 

includes all variables included in the framework, see figure 2. such as if the participant slept under 

their ITN, highest level of education, age, residence, wealth and  and knowledge of ITN utilization. 

As displayed in table 1. among the participants the largest age group was made up of 15-19 years 

old (22.8%) with each age group older than 15-19 years old decreased in numbers, the age group of 

40-44 years old made up 9.8% of the participants. The majority of participants had primary 

education (62.6%) or secondary education (22.3%). Only 1.0% had higher education whilst 14.1% 

had no education.  

 

When comparing all women interviewed from the Tanzanian DHS-MIS 2015-2016 there is slight 

overrepresentation of women with primary and secondary education and slight overrepresentation 

of women with no education and higher education, see figure 4.  

 

Figure 4. Diagram showing comparison of participants educational level between all women 

interviewed and the study sample, by educational category, Tanzania DHS-MIS 2015-2016 

 

 

Most participants lived in a rural setting (64.7%) and was currently working (73.5%). Additionally 

the majority of participants had been exposed to some sort of malaria prevention message in the 

past 12 months (60%). A total of 86.6% of participants recalled hearing the slogan of the ongoing 
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BCC campaign in Tanzania. 

 

The table 1 also shows that almost all participants strongly agreed that it is important to sleep under 

a net every single night (95.2%) and that pregnant participants are at a higher risk of getting malaria 

(91.8%). The vast majority of participants had knowledge that ITNs protect against malaria if used 

(91.3%) and 76.6% of all participants with ITNs, included in the DHS-MIS 2015-2016, utilized 

their ITNs whilst 23.4% of participants having access to an ITN did not utilize it.  

 

The richest participants were the largest group within the wealth quintiles who had access to an ITN 

the night before the survey (25.9%) and the poorest was the smallest group among the included 

participants (16.2%), see figure 5.  

 

Figure 5. Diagram showing distribution of wealth among participants included in the analysis in 

percentages by wealth category, Tanzania DHS-MIS 2015-2016 

 

More than half of the participants came from the Lake zone (33.9%) and the Eastern zone (17.1%). 

 

There was missing data on the "Currently working" variable, where 7 participants had no 

information regarding their working status. All other variables had complete data.  
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Table 1. Baseline characteristics of female participants included in the secondary analysis, 

Tanzania, DHS-MIS 2015-2016 

  Participantsᵃ Missing  

 N = 9,066 % n (%) 

Slept under available ITN   0 

No 2,124 23.4  

Yes 6,941 76.6  

Age by 5 year groups   0 

15-19 2,071 22.8  

20-24 1,680 18.5  

25-29 1,457 16.1  

30-34 1,172 12.9  

35-39 1,140 12.6  

40-44 891 9.8  

45-49 655 7.2  

Educational level   0 

No education 1,282 14.1  

Primary 5,676 62.6  

Secondary 2,019 22.3  

Higher 88 1.0  

Residence    

Urban 3,200 35.3 0 

Rural 5,866 64.7  

Currently Working   7 (0.1) 

No 2,392 26.4  

Yes 6,667 73.5  

Wealth quintile   0 

Poorest 1,467 16.2  

Poorer 1,570 17.3  

Middle 1,655 18.3  

Richer 2,022 22.3  

Richest 2,351 25.9  

Knowledge of ITN 

utilization to protect against 

malaria 

  0 

No 745 8.2  
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Yes 8,277 91.3  

Don't know 44 .5  

Recalling exposure to any 

malaria prevention message 

  0 

No 3,629 40.0  

Yes 5,437 60.0  

Recalling hearing about 

either ongoing BCC 

campaign against malaria 

  0 

No 1,212 13.4  

Yes 7,855 86.6  

Important to sleep under a 

net every single night 

  0 

Strongly agree 8,628 95.2  

Somewhat agree 327 3.6  

Somewhat  disagree 43 .5  

Strongly disagree 68 .8  

Pregnant women are at a 

higher risk of getting 

malaria 

  0 

Strongly agree 8,325 91.8  

Somewhat agree 450 5.0  

Somewhat  disagree 78 .9  

Strongly disagree 213 2.4  

Zone   0 

Zanzibar 286 3.2  

Western 1,159 12.8  

Northern 856 9.4  

Central 544 6.0  

Southern Highlands 480 5.3  

Southern 471 5.2  

South West Highlands 650 7.2  

Lake 3,072 33.9  

Eastern 1,548 17.1  

ᵃParticipants for each variable may not add up to 9,066 due to rounding after weighting 

 

 

 



24 

4.2  Descriptive analysis of insecticide-treated bed nets utilization 

Each independent variable was tested against the outcome variable "Sleeping under available ITN" 

with Pearson's Chi-square test and is presented in table 2. The table displays frequencies and row 

percentages for every category within each variable along with p-value for each variable. All socio-

demographic variables except "Educational level" was found significant, see table 2. All variables 

that measured ITN malaria knowledge, attitude towards ITN utilization and exposure to malaria 

prevention messages were significant, see table 2.  

 

Table 2. Pearson's Chi-square test of insecticide-treated bed net utilization among females with 

access to an insecticide-treated bed net in Tanzania, DHS-MIS 2015-2016 

Characteristics of participants 

Sleeping under available ITNᵃ 

p-valueᵇ No Yes   

n/N (%) n/N (%) 

Age by 5 year groups   <0.001 

15-19 575/2070 (27.8%) 1495/2070 (72.2%)  

20-24 395/1680 (23.5%) 1285/1680 (76.5%)  

25-29 256/1457 (17.6%) 1201/1457 (82.4%)  

30-34 263/1173 (22.4%) 910/1173 (77.6%)  

35-39 263/1140 (23.1%) 877/1140 (76.9%)  

40-44 191/891 (21.4%) 700/891 (78.6%)  

45-49 182/655 (27.8%) 473/655 (72.2%)  

Educational level   0.917 

No education 309/1283 (24.1%) 974/1283 (75.9%)  

Primary 1321/5677 (23.3%) 4356/5677 (76.7%)  

Secondary 474/2020 (23.5%) 1546/2020 (76.5%)  

Higher 22/88 (25.0%) 66/88 (75.0%)  

Residence   <0.001 

Urban 534/3200 (16.7%) 2666/3200 (83.3%)  
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Rural 1591/5867 (27.1%) 4276/5867 (72.9%)  

Currently Working   0.002 

No 617/2392 (25.8%) 1775/2392 (74.2%)  

Yes 1507/6668 (22.6%) 5161/6668 (77.4%)  

Wealth quintile   <0.001 

Poorest 426/1467 (29.0%) 1041/1467 (71.0%)  

Poorer 390/1570 (24.8%) 1180/1570 (75.2%)  

Middle 454/1655 (27.4%) 1201/1655 (72.6%)  

Richer 469/2022 (23.2%) 1553/2022 (76.8%)  

Richest 386/2352 (16.4%) 1966/2352 (83.6%)  

Knowledge of ITN utilization 

to protect against malaria 

  <0.001 

No 258/789 (32.7%) 531/789 (67.3%)  

Yes 1867/8277 (22.6%) 6410/8277 (77.4%)  

Recalling exposure to any 

malaria prevention message 

  0.041 

 891/3629 (24.6%) 2738/3629 (75.4%)  

 1234/5438 (22.7%) 4204/5438 (77.3%)  

Recalling hearing about either 

ongoing BCC campaign 

against malaria 

  <0.001 

No 377/1212 (31.1%) 835/1212 (68.9%)  

Yes 1748/7855 (22.3%) 6107/7855 (77.7%)  

Important to sleep under a net 

every single night 

  <0.001 

Strongly agree 1976/8628 (22.9%) 6652/8628 (77.1%)  

Somewhat agree 93/327 (28.4%) 234/327 (71.6%)  
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Somewhat  disagree 24/42 (57.1%) 18/42 (42.9%)  

Strongly disagree 31/68 (45.6%) 37/68 (54.4%)  

Pregnant women are at a 

higher risk of getting malaria 

  0.008 

Strongly agree 1913/8325 (23.0%) 6412/8325 (77.0%)  

Somewhat agree 128/450 (28.4%) 322/450 (71.6%)  

Somewhat  disagree 23/77 (29.9%) 54/77 (70.1%)  

Strongly disagree 60/213 (28.2%) 153/213 (71.8%)  

Zone   <0.001 

Western 249/1159 (21.5%) 910/1159 (78.5%)  

Northern 251/856 (29.3%) 605/856 (70.7%)  

Central 220/544 (40.4%) 324/544 (59.6%)  

Southern Highlands 157/480 (32.7%) 323/480 (67.3%)  

Southern 127/471 (27.0%) 344/471 (73.0%)  

South West Highlands 226/650 (34.8%) 424/650 (65.2%)  

Lake 580/3072 (18.9%) 2492/3072 (81.1%)  

Eastern 217/1549 (14.0%) 1332/1549 (86.0%)  

Zanzibar 99/287 (34.5%) 188/287 (65.5%)  

ᵃParticipants for each variable may not add up to 9,066 due to rounding after weighting 

ᵇp-value significance set at <0.05 

 

As shown in the table, age was significantly associated with ITN utilization, where the youngest age 

group 15-19 was the most likely to underutilize their ITNs (27.8%) together with the oldest age 

group 45-49 who also had 27.8% underutilization of their ITNs. Not being knowledgeable about 

ITNs' protective effect against malaria was also significant for underutilization, were those that did 

not know about ITNs protective function against malaria had 32.7% underutilization of ITNs 

compared to 22.6% among those that knew that ITNs protects against malaria (p=<0.001).  

 

Residence (urban/rural) was significantly associated with ITN utilization (p=<0.001), where rural 
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participants were more likely to not use their ITNs (27.1%) compared to urban participants (16.7%).  

Not working participants had a significantly higher proportion of not utilizing their ITNs (25.8%) 

than working participants (22.6%, p=0.002). Wealth showed a negative trend between poverty and 

underutilization where the poorest had 29.0% underutilization of ITNs compared to 16.4% among 

the richest, also statistically significant, this is displayed in figure 6.  

 

Figure 6. Diagram showing percentages of participants not utilizing an ITN the night before the 

survey, by wealth category, Tanzania DHS-MIS 2015-2016 

 

Recalling being exposed to any type of malaria prevention message significantly decreased 

underutilization of ITNs compared to those who had not been exposed to any messages (24.6% vs 

22.7%, p=0.041).  

 

Participants recalling the slogan for the ongoing BCC campaign significantly reduced 

underutilization compared to not recalling the slogan (31.1% vs 22.3%, p=<0.001) as did strongly 

agreeing with the importance of sleeping under a net every single night compared to strongly 

disagreeing (22.9% vs. 45.6%). Strongly agreeing with the statement that pregnant women are at a 

higher risk of getting malaria significantly reduced underutilization compared to strongly 

disagreeing (23.0% vs. 28.2%). Zone was significantly associated with utilization where The Lake 

and Eastern zones had less than 20% underutilization whilst the Central, Southern Highlands, South 

West Highlands and Zanzibar had more than 30% underutilization, see table 2.  

 

Education was not statistically significant for ITN utilization when comparing any educational 
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level. Participants with no education were slightly more likely to not utilize their ITNs (24.1%) than 

those with primary education (23.3%), secondary education (23.5%) but not higher education who 

had the highest underutilization (25.0%).  

 

4.3  Predictors for ITN utilization 

Following the descriptive analysis of the independent variables, bivariate logistic regression 

analysis was conducted on all the independent variables against the dependent variable to get 

unadjusted crude odds ratios (COR) of the proposed predictors included in the framework. 

Following the bivariate logistic regression two multiple logistic regression models were conducted. 

The bivariate and the two models can be seen in table 2 in the annex. The table displays COR for 

the bivariate analysis with confidence intervals of 95% (CI 95%) and adjusted odds ratios (AOR) 

with CI 95% for the two models. Model 1 named, AOR1 in the table, includes all variables 

significant in the bivariate logistic regression but excludes the "Residence" variable following 

analysis of multicollinearity, as mentioned previously in the Statistical Analysis subheading.  

Similarly model 2, named AOR2, includes all variables significant in the Pearson's chi-square test 

but excludes "Residence" for the same reasons as in model 1.  

 

Table 3. Bivariate and multiple logistic regression of insecticide-treated bed net utilization among 

females with access to an insecticide-treated bed net in Tanzania, DHS-MIS 2015-2016 

 Crude OR (CI 95%) AOR1ᵅ (CI 95%) AOR2ᵇ (CI 95%) 

Age by 5 year groups    

15-19 Reference Reference Reference 

20-24 1.25 

(1.08-1.45) 

1.26 

(1.08-1.47) 

1.26 

(1.08-1.48) 

25-29 1.80 

(1.53-2.13) 

1.88 

(1.57-2.24) 

1.88 

(1.58-2.25) 

30-34 1.33 

(1.13-1.58) 

1.40 

(1.17-1.68) 

1.40 

(1.17-1.68) 

35-39 1.28 

(1.08-1.52) 

1.31 

(1.09-1.57) 

1.31 

(1.09-1.58) 

40-44 1.41 

(1.17-1.70) 

1.47 

(1.20-1.79) 

1.48 

(1.21-1.80) 

45-49 1.00 

(0.82-1.22) 

1.17 

(0.95-1.44) 

1.17 

(0.95-1.45) 

Educational level    

Higher Reference --- --- 
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Secondary 1.09 

(0.66-1.78) 

--- --- 

Primary 1.10 

(0.68-1.79) 

--- --- 

No education 1.05 

(0.64-1.73) 

--- --- 

Residenceᶜ    

Rural Reference --- --- 

Urban 1.86 

(1.66-2.07) 

--- --- 

Currently Working    

No Reference Reference Reference 

Yes 1.19 

(1.07-1.33) 

1.12 

(0.99-1.27) 

1.13 

(0.99-1.28) 

Wealth quintile    

Poorest Reference Reference Reference 

Poorer 1.24 

(1.05-1.45) 

1.27 

(1.08-1.51) 

1.28 

(1.08-1.51) 

Middle 1.08 

(0.93-1.26) 
1.21 

(1.02-1.42) 

1.21 

(1.03-1.43) 

Richer 1.35 

(1.16-1.58) 

1.70 

(1.44-2.02) 

1.70 

(1.44-2.02) 

Richest 2.08 

(1.78-2.44) 

2.46 

(2.04-2.96) 

2.46 

(2.04-2.96) 

Knowledge of ITN 

utilization to protect 

against malaria 

   

No Reference Reference Reference 

Yes 1.67 

(1.43-1.95) 

1.33 

(1.11-1.58) 

1.33 

(1.11-1.59) 

Recalling exposure to any 

malaria prevention 

message 

   

No Reference Reference Reference 

Yes 1.11 

(1.01-1.22) 

0.83 

(0.75-0.93) 

0.83 

(0.75-0.93) 

Recalling hearing about 

either ongoing BCC 

campaign against malaria 

   

No Reference Reference Reference 
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Yes 1.58 

(1.38-1.80) 

1.26 

(1.09-1.47) 

1.27 

(1.09-1.47) 

Important to sleep under a 

net every single night 

   

Strongly disagree Reference Reference Reference 

Somewhat disagree 0.640 

(0.30-1.38) 

0.66 

(0.30-1.46) 

0.71 

(0.31-1.59) 

Somewhat agree 2.10 

(1.23-3.59) 

2.27 

(1.31-3.95) 

2.52 

(1.41-4.50) 

Strongly agree 2.82 

(1.75-4.56) 

2.42 

(1.47-3.99) 

2.64 

(1.56-4.48) 

Pregnant women are at a 

higher risk of getting 

malaria 

   

Strongly disagree Reference --- Reference 

Somewhat disagree 0.93 

(0.52-1.64) 

--- 0.90 

(0.49-1.68) 

Somewhat agree 1.00 

(0.69-1.43) 

--- 0.80 

(0.53-1.19) 

Strongly agree 1.33 

(0.98-1.79) 

--- 0.85 

(0.60-1.20) 

Zone    

Zanzibar Reference Reference Reference 

Western 1.92 

(1.45-2.54) 

2.70 

(2.00-3.65) 

2.69 

(1.99-3.64) 

Northern 1.27 

(0.95-1.68) 

1.25 

(0.93-1.68) 

1.25 

(0.93-1.68) 

Central 0.77 

(0.57-1.04) 

0.93 

(0.68-1.28) 

0.93 

(0.68-1.27) 

Southern Highlands 1.08 

(0.80-1.48) 

1.18 

(0.85-1.62) 

1.18 

(0.85-1.62) 

Southern 1.42 

(1.03-1.95) 

1.69 

(1.21-2.35) 

1.68 

(1.20-2.34) 

South West Highlands 0.98 

(0.73-1.32) 

1.18 

(0.87-1.60) 

1.18 

(0.87-1.60) 

Lake 2.25 

(1.74-2.92) 

3.01 

(2.28-3.97) 

3.01 

(2.28-3.97) 

Eastern 3.23 

(2.43-4.28) 

2.87 

(2.15-3.85) 

2.87 

(2.14-3.84) 

ᵅIncluding all variables significant in bivariate analysis. 

ᵇIncluding all variables significant from chi-square test. 

ᶜResidence was excluded due to multicollinearity with Wealth and Zone. 
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Age and ITN knowledge 
As table 3 shows, age groups between 20-44 years of age, when compared to the youngest age 

group 15-19 years old, had higher odds of ITN utilization. However the oldest age group 45-49, was 

not more likely to utilize ITNs in the unadjusted analysis (COR 1.0, 95% CI 0.82-1.22) and after 

adjusting for other predictors in both models (AOR1 1.17, 95% CI 0.95-1.44 and AOR2 1.17, 95% 

CI 0.95-1.45) this effect remained. The age group 25-29 years of age was the most likely to utilize 

ITNs, they were 1.88 times more likely to utilize their ITNs compared to the youngest age group 

(AOR1 1.88, 95% CI 1.57-2.24).  

 

Having knowledge about ITN utilization protecting against malaria was found to increase the odds 

of utilizing ITNs in both the unadjusted and adjusted models, but the odds decreased after adjusting 

for other predictors in both models (COR 1.67, 95% CI 1.43-1.95 compared to AOR1 1.33 95% CI 

1.11-1.58). Still 67.3% of those that did not know that ITNs protect against malaria reported that 

they utilized their ITNs the night before the survey, see table 2. The richest wealth quintile had the 

highest proportion of participants that knew that ITNs protect against malaria, see figure 7.  

 

Figure 7. Diagram showing percentages of participants that know ITNs protect against malaria, by 

wealth category, Tanzania DHS-MIS 2015-2016 

 

When women were grouped by age and examine knowledge of ITNs protective function against 

malaria the youngest 15-19 and the oldest age groups 45-49 was the two age groups with the least 

amount of knowledge regarding ITNs' protective function against malaria, see figure 8. 
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Figure 8. Diagram showing participants who know that ITNs protect against malaria in percent, by 

age category, Tanzania DHS-MIS 2015-2016 

 

Educational level 

Educational level was found to not be significant and was therefore excluded from model 1 and 2, 

see table 3. 

 

Occupation  

Currently working participants were found to have increased odds of ITN utilization in the 

unadjusted analysis (COR 1.86, 95% CI 1.66-2.07) but after adjusting for all other variables in both 

models it became insignificant with a small margin (AOR1 1.12, 95% CI 0.99-1.27 and AOR2 1.13, 

95% CI 0.99-1.28).  

 

Wealth  

Wealth increased the odds for ITN utilization compared to the poorest quintile for poorer (COR 

1.24, 95% CI 1.05-1.45), richer (COR  1.35, 95% CI 1.16-1.58) and the richest (COR  2.08, 95% CI 

1.78-2.44) quintiles in the unadjusted analysis but not the middle quintile (COR  1.08, 95% CI 0.93-

1.26).  After adjusting for other predictors the significance increased for all wealth quintiles above 

the poorest wealth quintile, including the middle quintile that was not statistically significant in the 

bivariate analysis. In model 1 the poorest are now 1.27 times more likely to utilize their ITNs 

(AOR1 1.27, 95% CI 1.08-1.51) and similar odds were found in model 2. The middle wealth 
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quintile was slightly less likely to utilize their ITNs in model 1 than the poorer but still 1.21 times 

more likely to utilize their ITNs than the poorest (AOR1 1.21, 95% CI 1.02-1.42) and the richest 

had the highest odds of ITN utilization with the same AOR in both model 1 and model 2 (Both 

AOR1 and AOR2: 2.46, CI 95% 2.04-2.96).  

 

Wealth quintile was significant in the descriptive analysis, see table 2, and the bivariate analysis for 

all but one wealth quintile above the poorest, see table 3. The odds for any wealth group above the 

poorest utilizing ITNs increased after adjusting for the other predictors in both models, see table 3. 

The richer and the richest were substantially more likely to utilize their ITNs than any other wealth 

group, see figure 5.  

 

Zone 

Living in four of the 9 zones was, compared to Zanzibar, associated with odds of ITN utilization: 

Western (COR 1.92, 95% CI 1.45-2.54), Southern (COR 1.42, 95% CI 1.03-1.95), Lake (COR 2.25, 

95% CI 1.74-2.92) and Eastern (COR 3.23, 95% CI 2.43-4.28) zones in the unadjusted analysis. 

After adjusting for all other predictors the odds were increased in the Western (AOR1 2.70, 95% CI 

2.00-3.65 and AOR2 2.69, 95% CI 1.99-3.64), Southern (AOR1 1.69, 95% CI 1.21-2.35 and  AOR2 

1.68, 95% CI 1.20-2.34) and Lake (Both AOR1 and AOR2: 3.01, 95% CI 2.28-3.97) zone but 

reduced odds of ITN utilization in the Eastern zone (Both AOR1 and AOR2: 2.87, 95% CI 2.15-

3.85), see table 3 for detailed description of all zones.    

 

Geographical location was the strongest predictor for ITN utilization. Zone was significant in both 

the descriptive and the bivariate analysis. After adjusting for all predictors this effect became even 

stronger in the three out of the four zones found significant in the bivariate analysis: Western, 

Southern and Lake, see table 3. The Eastern zone became a weaker predictor after adjusting but still 

remained very strong. A common trend of overrepresentation, in regard to wealth can be seen in 

almost all zones, see figure 9. The only zone that have an under representation of the richest wealth 

quintile is the Zanzibar zone. Under representation can also be seen among the richer wealth 

quintile in Zanzibar and the Eastern zone.   
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Figure 9. Diagram showing comparison of over and underrepresentation of participants belonging 

to the richer and richest quintiles, in percentage of the whole population in each zone, compared to 

original sample, by zone, Tanzania DHS-MIS 2015-2016 

 

Figure 10. Diagram showing comparison of proportion of participants utilizing available ITNs the 

night before the survey, by zone, Tanzania DHS-MIS 2015-2016 
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Among the participants from the Eastern zone 84.1% of participants either belonged to the richer or 

the richest wealth quintile. Only 14% of participants in the Eastern zone reported not utilizing their 

ITNs the night before the survey, see figure 10. In contrast the Western zone is the poorest zone in 

Tanzania, where utilization was 78.5%. The Western zone has been covered by the ITN mass-

distribution campaign of 2015-2016. Similarly the Lake zone has had four out of six districts 

covered by the ITN mass-distribution campaign of 2015-2016. The effect of the ITN mass-

distribution campaign on these districts can be seen in figure 11 in the annex, which shows the 

percentage of households in each district that has at least one ITN per two people who slept in the 

household the night before the survey. The Southern zone is also among the poorest zones in 

Tanzania, where 73% of ITNs was utilized, see figure 11 in the annex. The Southern zone is made 

up out of two of the three regions that receive ITNs through the pilot program distributing ITNs via 

school children, as previously mentioned, which means that the Southern zone will not receive any 

ITNs from the ongoing mass-distribution campaign of 2015-2016. Zanzibar is the second richest 

zone in Tanzania and has the second lowest utilization rate. Other than the zones mentioned, the 

amount of distributed ITNs from the mass-distribution campaign of 2015-2016 to other zones is 

unclear and not specified in the Tanzania DHS-MIS 2015-2016. 

 

Exposure to any malaria prevention message 

Recalling exposure to any malaria prevention message was found to increase the odds of utilizing 

ITNs in the unadjusted analysis (COR 1.11, 95% CI 1.01-1.22) but reduced the odds of ITN 

utilization in both adjusted models (AOR1-AOR2 0.83, 95% CI 0.75-0.93). 

 

Being exposed to any malaria prevention message was identified as a risk factors, decreasing the 

odds for ITN utilization after adjusting for predictors, see table 3. The bivariate analysis showed a 

positive association, although very close to not being significant, but after adjusting, in both 

models, it became a risk factor with a negative association with ITN utilization. Only 60% of 

participants reported being exposed to this type of message, see table 1.  

 

Exposure to the ongoing behaviour communication change campaign 

Recalling hearing about either ongoing BCC campaign against malaria increased the odds of ITN 

utilization in the unadjusted analysis (COR 1.58, 95% CI 1.38-1.80) and this persisted in both 

models but with reduced OR (AOR1 1.26, 95% CI 1.09-1.47 and AOR2 1.27, 95% CI 1.09-1.47). 

Exposure to the ongoing BCC campaign increases with wealth, see figure 12.  
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Figure 12. Diagram showing percentages of participants that were exposed to the ongoing BCC 

campaign, in percent, by wealth quintile, Tanzania DHS-MIS 2015-2016 
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Figure 13. Diagram showing percentages of participants that strongly agree to the statement that it 

is "important to sleep under a net every single night" in percent, by wealth quintile, Tanzania DHS-

MIS 2015-2016 

 

Strongly agreeing or somewhat agreeing to the statement that it is "important to sleep under a net 

every single night" was associated with an large increased chance of utilizing ITNs both in the 

unadjusted model and both adjusted models compared to strongly disagreeing, see table 3. 

However, it should be noted that 95.2% strongly agreed with this statement and 3.6% somewhat 

agreed, see table 2. A total of 111 participants somewhat disagreed or strongly disagreed with the 

statement, see table 1. Among these, 55 individuals did not utilize their ITNs, see table 2. Therefore 

subjective norm predicts 55 out of 2,124 non-utilizers of ITNs, or 2.58% of underutilization.  

 

Strongly agreeing with the statement that "Pregnant women are at a higher risk of getting malaria" 

was found to indicate some association with ITN utilization in the bivariate analysis (COR 1.33, 

95% CI 0.98-1.79), after adjusting for other predictors however this effect was greatly reduced 

(AOR2 0.85, 95% CI 0.60-1.20) and no longer associated with increased odds for ITN utilization.  
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5 Discussion 

5.1  Key Findings 

This study found that 76.6 % of participants reported that they utilized their available ITNs the 

night before the survey and 91.3% of participants know that ITNs protect against malaria. Similarly 

95.2% of participants strongly agreed that it is important to sleep under an ITN every single night, 

only 0.8% strongly disagreed to this statement. The odds of utilizing ITNs rose with each wealth 

quintile with the richest being the most likely to utilize their ITNs. The study sample that was 

created from the Tanzania DHS-MIS 2015-2016 was based on women who had access to an ITN 

the night before the survey. This sample underrepresented the poorest participants, where the richest 

quintile made up 25.9% of the study sample analysed and the poorest quintile made up 16.2% of the 

study sample. The strongest predictor for utilization was geographical residence by zone. Residence 

living in the Western, Southern, Lake and Eastern zone was the most likely to utilize their ITNs.   

 

Risk factors for not utilizing ITNs were not knowing that ITNs protect against malaria, being 

among the youngest or the oldest adults, having a negative attitude towards the importance of ITN 

utilization on a daily basis. Being exposed to the ongoing BCC campaign was found to increase the 

odds of utilizing ITNs.  

 

5.2  Strengths and limitations 

A strength of this study is that it is a secondary analysis of data from the Tanzania Demographic and 

Health Survey and Malaria Indicator Survey of 2015-2016. The DHS data is considered high 

quality data providing strong internal validity with minimal amount of bias.  

 

Another strength of this study is that only women with ITNs have been selected for analysis and is 

to the authors knowledge the only study which solely sampled in this manner. Other studies have 

examined predictors for ITN utilization among pregnant women, but no study was found by the 

author that only included women with access to an ITN. Although pregnant women are, together 

with young children, the most vulnerable risk group it is essential to preemptively identify women's 

risk factors to underutilization before pregnancy to be able to combat this issue as well.  

  

One major limitation to this study is that during the data collection for the Tanzania DHS-MIS 

2015-2016 there was an ongoing mass-distribution campaign aimed to supply one ITN per two 

people for all habitants of Tanzania. As noted in the introduction only seven districts had been 
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covered at time of data collection, however this could possibly have a large impact on the results, 

especially when considering the impact of Zone. Both districts in the Western zone (Kigoma and 

Tabora) and four districts out of six in the Lake zone (Kagera, Mara, Shinyanga and Mwanza) were 

covered by this campaign. One district (Katavi) out of three where covered in the South West 

Highlands zone. In addition, three districts were excluded from this mass-distribution campaign of 

ITNs due to being part of a pilot project of supplying ITNs to school children, aiming to achieve the 

same level of ITN ownership as the mass-distribution campaign. This includes one out of three 

districts in the Southern Highlands zone (Ruvuma) and both districts (Lindi and Mtwara) in the 

Southern zone. Exposure to these two interventions could possible skew the impact of the variables 

included in this study and present a false impact within these Zones.  

 

Another limitation is that this study used self-reported ITN utilization data from the Tanzania DHS-

MIS 2015-2016 and depending on the setting and factors such as norms and stigma on the issue 

could mean that the reported utilization does not correspond with the actual utilization of ITNs.  

 

Lastly, seasonality has not been taken into consideration or examined, which could impact 

utilization due to the presence or lack of mosquitoes as well as affect utilization based on other 

incorrect beliefs of malaria contraction pathways.  

 

5.3  Predictors for ITN utilization 

Variables removed due to multicollinearity 

Being exposed to any malaria prevention message, which was intended to separate the official BCC 

campaign messages from other messages, was found to be a risk factors, decreasing the odds for 

ITN utilization after adjusting for predictors, see table 3. Although the reasons for this effect are not 

clear, adjustment for wealth may be considered to be a contributor. The behaviour of this variable 

appears most likely to be induced by multicollinearity even though this was not discovered in the 

analysis when checking for multicollinearity. The pattern of exposure to any malaria prevention 

message follows the same pattern as being exposed to the ongoing BCC campaign, which is that the 

richest are the likeliest to being exposed and that with each wealth quintile below the richest the 

exposure is reduced.  

 

Residence (urban/rural) was also removed due to multicollinearity. Residence (urban/rural) was 

significant in the descriptive and bivariate analysis but after checking for multicollinearity the 

variable was removed. This was due to very high collinearity with wealth and high collinearity with 
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zone. This is not a surprising finding however, as it is well known that the urban population is in 

large much wealthier than the rural population in Tanzania and that certain zones contains the 

majority of the urban population (11). The variable was however excluded due to the very high 

collinearity with wealth quintile and zone. 

 

The predictive effect of knowing ITNs protect against malaria  

This study found that 91.3% of the selected population knew that ITNs protected against malaria. 

Having knowledge that ITNs protect against malaria was associated with increased odds of utilizing 

ITNs but the effect was slightly reduced after adjusting for other predictors, see table 3. This is in 

line with other research (22,28–30). The predictive effect of ITN knowledge is lesser than found in 

another similar study done by Ankomah et al. in Nigeria. They found that pregnant women who 

have knowledge that ITNs protect against malaria were 2.93 times more likely to utilize available 

ITNs. However, Ankomah et al. adjusted for not having any misconception about prevention of 

malaria, e.g. not thinking exposure to sunlight gives malaria (28). This aspect of malaria knowledge 

was not included in this study due to lack of data, and could be an explanation to as why having 

knowledge of ITNs' protective function against malaria was so weak in comparison. Additionally, 

Ankomah et al. found that knowing that pregnant women were at greater risk of malaria increased 

utilization, unlike in this study, which again could be explained by adjusting for having no 

misconceptions about how malaria transmits.  

 

The youngest and the oldest age groups (15-19 and 45-49) had the fewest participants with 

knowledge regarding the protective function of ITNs, see figure 8. The youngest age group also had 

the lowest utilization rate of available ITNs together with the oldest age group (72.2% utilization). 

This is worrying as the median age of giving birth for the first time is 19.8 years in Tanzania (11). 

Low utilization among adolescents have been noted in Kenya (38), as well as among young 

pregnant women in Sierra Leone (35).  

 

However, other than Ankomah et al., few other quantitative studies have focused on the effect of 

knowing ITNs protect against malaria when only including individuals with access to an ITN.  

 

The predictive effect of being exposed to the ongoing BCC campaign or any malaria message 

Being exposed to the ongoing BCC campaign in Tanzania was associated with increased odds for 

ITN utilization compared to not being exposed, this effect was slightly reduced after adjusting for 

the other predictors in both models, see table 3. Studies determining the effects of mass-media BCC 
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campaigns on utilization among owners are not plentiful. The lack of a BCC campaign in 

connection with a universal coverage mass-distribution of ITNs in a district in Zambia, as 

previously mentioned, found that only 50% of the nets were being utilized (32), which provides 

some additional legitimacy to the findings in this analysis.  

 

A trial study done by Desrochers et al. in Togo does exist (33), but provide little comparison when it 

comes to the type of BCC campaign in Tanzania. Initially they found little difference in ITN 

utilization due to implementing a in person BCC campaign to owners of ITNs compared to no BCC, 

but a positive correlation between the lesser amount of time that had passed since exposure to the 

key messages and ITN utilization was found. This mode of delivering BCC is very different to the 

media campaign done in Tanzania which is primarily delivered through radio and TV. It does 

however suggest that personal visits may not be preferable to cheaper forms of BCC campaign if 

the main factor influencing utilization is duration since last exposure. 

 

Other studies has found positive correlation between BCC campaign exposure and ITN utilization 

to a varying degree, but these studies sampled households and included participants that did not 

own ITNs, which made it difficult to separate the effect of the BCC campaign exposure on 

ownership and the effect on utilization (34,35).   

 

An important aspect that could not be explored in this study, due to lack of data, was the impact of 

dose. A study done in Nigeria analysed data from ten different surveys after a BCC campaign on the 

effect it had on utilization of ITNs. They found that receiving several doses of the BCC campaign 

message increased utilization of ITNs but not if only one dose was received, among pregnant 

women (36).  

 

In regards to the ongoing BCC campaign in Tanzania there is a high coverage of exposure to the 

BCC campaign within the population analysed. Only 13.4% reported not hearing the slogan in the 

past 12 months, see table 1. This was slightly lower than the national average of 16% in Tanzania 

(11). No studies could be found that examined the effects of ITN utilization among only women, or 

individuals, with access to an ITN so if the suggested effect on ITN utilization due the ongoing 

BCC in Tanzania is comparable to other BCC is unclear, as well as external validity.  

 

The predictive effect of educational level 

Surprisingly, educational level was not significant in the descriptive analysis nor the crude bivariate 
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logistic regression and was therefore excluded. This is similar to Ankomah et al. who analysed 

utilization among a sub-group of pregnant women who own an ITN. They found however that 

knowing ITNs protect against malaria was significantly more likely to own an ITN (28). Knowing 

that ITNs protect against malaria and attitude towards net use were in turn found to be related to 

exposure to the ongoing BCC in Nigeria in another study (36). This could indicate that it is due to 

the ongoing BCC campaign that education is not found to be a relevant factor for ITN utilization in 

Tanzania. This thesis can however not be supported in this study and is a mere speculation. 

 

Other studies have found educational level to increase utilization but within those studies 

knowledge that ITNs protect against malaria has been lower or not measured at all (25,26). In 

addition they have also included women without ITNs. Other studies have found that educational 

level impacts retention of ITNs (51). This does not appear to be the case for the sample used in this 

study. The sample selected for this study greatly resembles all included women in the Tanzania 

DHS-MIS 2015-2016 educationally, see figure 4.  

 

In stark contrast there are studies that indicate that a higher level of education is a risk factor for 

both owning and utilizing ITNs (24,27). This was theorised as being due to perceived increased risk 

among those with lower socio-economic status and target interventions.  

 

Lastly, being exposed to an ongoing mass-distribution campaign of ITNs was found to increase 

ownership and utilization, regardless of socio-economic status, in Kenya (37). Larson et al. found 

however that available nets within each household and sleeping arrangements did still affect 

utilization. The effect of the ongoing ITN mass-distribution campaign during the collection of data 

for the Tanzania DHS-MIS 2015-2016 could have greatly affected all included variables in this 

study, and could explain the lack of impact of educational level. The total number of available nets 

within each household was not explored in this study.  

 

It should be noted that the last mass-distribution campaign done on mainland Tanzania was in 2011 

and in Zanzibar in 2012. Therefore it could be speculated that the sample created for this study is 

highly motivated to utilize ITNs, which could explain the lack of impact of education on utilization 

rates or that the sample has a strong ITN utilization culture. ITN utilization rate within the sample in 

this study was higher (76.6%) than the national average which includes men as well (69%) (11). 

Women are more likely to utilize ITNs than men in other similar settings (37,52), which could 

explain some of the difference.  
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The predictive effect of subjective norm 

The finding that neither of the two subjective norm predictors could in a meaningful way predict 

underutilization of ITNs is surprising. However, the subjective norm, as described in the modified 

framework of "Theory of planned behaviour" (43), see figure 2, suggests a stronger relation 

between subjective norm and utilization than shown in the data within this study. It could be 

suggested that the framework assumption, that having access to an ITN within the Tanzanian 

setting, removes the need to measure perceived behavioural control is wrong, especially since the 

last mass-distribution campaign was in 2011 for the Tanzanian mainland and 2012 for Zanzibar. The 

findings from the analysis do not support the hypothesized framework.  

 

Geographical zone as a predictor for ITN utilization 

Geographical zone was the strongest predictor for ITN utilization, with the Eastern zone having the 

highest rate of utilization of existing ITNs (86%). However, the highest adjusted odds ratio for zone 

was found in the Lake zone (AOR1 3.01, 95% CI 2.28-3.97) with a utilization rate of 81.1%. This is 

likely in large due to the ongoing mass-distribution campaign of ITNs. It has been noted by Larson 

et al. that the effect of an ongoing mass-distribution campaign of ITNs increase utilization among 

all social classes for at least a year (37).  

 

The finding that the Zanzibar zone is greatly underutilizing ITNs is surprising (34.5% 

underutilization). Zanzibar is quite unique, being the second richest zone in Tanzania and, as 

previously mentioned, have made enormous strides combating malaria, now focusing on 

maintaining the low prevalence and preventing a resurgence of malaria. It is unclear if this 

underutilization tendency could be explained by IRS being much more common in Zanzibar 

households (35%) than the rest of Tanzania (5%) (11).   

 

The predictive effect of wealth 

Similar to other studies, wealth quintile was found to be a very strong predictor for ITN utilization. 

Marchant et al. observed overrepresentation in ITN utilization in Tanzania in 2010 (23), and 

identified in a review on ITN utilization among SSA countries (12).   

 

Another aspect of wealth is the source of ITNs and the likeliness to own an ITN. Among households 

in the poorest quintile, 85% of ITNs are obtained from mass-distribution campaigns. Among 

households in the richest quintile, 28% of ITNs are obtained from mass-distribution. Additionally, 

the likeliness of owning an ITN is also affected by wealth. Among the poorest households 57% 
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owned an ITN compared to 68% in the richest quintile (11). Within the sample used for this study as 

mentioned previously, the wealthiest quintile was overrepresented and the poorest quintile 

underrepresented, see figure 5. The wealthier the quintile the less likely it is that the ITN they own 

was free and the poorer the quintile the less likely it is that they will buy an ITN (11).  

 

5.4 Public Health Relevance 

In this study that examined the relationship between attitudes and knowledge regarding ITN 

utilization among women with access to ITNs, in Tanzania, there was a positive relationship 

between having knowledge about ITNs' protective function against malaria and utilization. There 

was also a positive relationship between exposure to the ongoing behaviour change communication 

campaign and utilization. Both these two predictors are associated with wealth and the poorest are 

the least likely to have knowledge about how ITNs protect against malaria as well as being exposed 

to the ongoing BCC campaign. Wealth was in itself a strong predictor for utilization which suggests 

that the current form of distribution of ITNs is lacking, and equity is far from achieved in regards to 

ITNs against malaria in Tanzania, disproportionally disfavouring the poorest. However, even the 

richest are far from meeting the goal of universal coverage and universal utilization (19). The 

strongest predictor was geographical location, where the ongoing ITN mass-distribution campaign 

had finished. Although this was very recent in relation to the data collection for the Tanzania DHS-

MIS 2015-2016 universal coverage had not been reached in these 7 zones, as seen in figure 11 in 

the annex.  

 

There is a need to revise the current strategy with a focus on the poorest that appear to possess the 

least amount of knowledge regarding the effect of utilizing ITNs on preventing malaria. This also 

appears to hold true to being exposed to the ongoing BCC campaign. This has been identified in a 

review of studies in SSA among pregnant women as both a predictor for ownership of ITNs and a 

predictor for utilization (12). This study supports that finding. If knowledge regarding the function 

of ITNs increased this could possibly result in better coverage of ITNs and utilization following 

ITN mass-distribution campaigns. Within the Tanzanian setting this appears to hold true for being 

exposed to the ongoing BCC campaign as well. Furthermore, it is worrying seeing how low 

ownership and utilization is in Zanzibar after the massive reductions in malaria burden achieved 

there, this poses a great risk of malaria resurging, even when considering greater use of IRS than 

mainland Tanzania.  
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6.  Conclusion 

This study found knowledge regarding ITNs protective function against malaria, exposure to the 

ongoing BCC campaign against malaria, wealth and possibly being subjected to the mass-

distribution campaign to be strong predictors of utilization. Among owners of ITNs there was 

consensus in the opinion that it is important to utilize ITNs every night. These findings should be 

interpreted with the ongoing mass-distribution of ITNs in mind which will affect these predictors. It 

is unclear why almost all women found it important to sleep under a bed net every night yet did not 

do so when an ITN was at their disposal. Within the Tanzanian setting further studies are needed, 

with partial focus on the poorest in Tanzania, to be able to identify and remedy the reasons for 

underutilization of ITNs. 
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Annex 

Figure 11. Map of Tanzania displaying in percent the number of households who had one ITN per 

two people the night before the survey Tanzania, DHS-MIS 2015-2016 (11)  


