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COGNITIONS AND BELIEFS INFLUENCING THE USE OF 
BED NETS FOR MALARIA PREVENTION IN ZANZIBAR* 

 
Helena Eskilsson & Andreas Jansson 

 
 

Malaria is a major public health problem in sub-Saharan Africa, 
affecting young children more than any other group. Insecticide treated 
bed nets provide efficient protection against malaria if used correctly 
and consistently. The Health Belief Model proposes that preventive 
health behaviour is influenced by individuals’ cognitions and beliefs. 
Qualitative interviews were conducted with parents (N=20) in Zanzibar 
to explore the cognitions influencing their use of bed nets for children 
under five. Malaria was perceived as severe and common for young 
children. Bed nets were considered efficient in preventing malaria. 
Reasons for not using were beliefs about low risk of infection due to 
low mosquito density in the hot seasons, and perceptions of bed nets 
causing heat. Mixed messages from different malaria prevention 
measures may have undesirable effects. These findings could be used to 
optimize the design of malaria prevention strategies. 

 
 
This study was part of an ongoing malaria research project carried out by Karolinska 
Institutet (KI) and Zanzibar Malaria Research Unit Karolinska Institutet (ZAMRUKI), in 
collaboration with the Zanzibar Malaria Control Programme (ZMCP). The study was 
supervised by Björn Edlund (Psychology department, Stockholm University) and Dr 
Karin Källander (Div International Health, KI). Collaborators in Zanzibar have been 
Ph.D. student Netta Beer (Div International Health/Div Infectious Diseases, KI), M.D. 
Guida Rotllant (Director, ZAMRUKI), Abdullah S. Ali (Director, ZMCP) and Ali 
Khamis Abbass (ZMCP). Financial support was provided by Styrelsen för Internationellt 
Utvecklingssamarbete (SIDA) in the form of a Minor Field Study (MFS) grant, 
distributed through KI. The study was presented as a masters’ thesis within the 
professional psychology programme at Stockholm University.  

Malaria 
Malaria is an infectious febrile disease, common in tropical areas in Asia, Central and 
South America and Africa (World Health Organisation, 2005). In Africa, malaria kills 
one million people each year and causes up to 500 million clinical episodes (WHO, 
2003). About 90% of the malaria related deaths occur in Africa south of the Sahara. Most 
of these deaths are children under five years of age. In Africa, at least 20% of the deaths 
in children under the age of five are caused by malaria (WHO, 2003). This makes malaria 
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the most common infectious disease to cause death in young children in Africa (WHO, 
2003). 
 
Malaria is caused by parasites of the Plasmodium family. The name malaria is derived 
from the Italian mal(a) aria, bad air, since it was formerly believed that the disease was 
caused by the air in swamps. The malaria causing parasites are transmitted between 
humans by bites from female mosquitoes of the Anopheles family. There is no direct 
transmission between humans. The parasites are injected with the mosquito’s saliva 
before it starts sucking blood from humans (Lankinen, Bergström, Mäkelä & Peltomaa, 
1994). There are four different malaria causing parasites which attack humans: 
Plasmodium falciparum, P. malariae, P. ovale och P. vivax. Of these, Plasmodium 
falciparum is the most serious and the only parasite to cause deadly infections.  
 
The time from a parasite-transferring mosquito sting to the first symptoms is commonly 
10-15 days, but can be as long as 30 days (Lankinen et al., 1994). The most common 
symptoms of the disease are fever, head ache, muscle ache, vomiting and other flu-like 
symptoms. If the infection remains untreated destruction of red blood cells and clogging 
of capillaries may lead to severe anemia and death. (Lankinen et al., 1994). In young 
children malaria infection causes death in several ways. First, a severe infection, which 
often presents as seizures or coma (cerebral malaria), may kill a child directly and 
quickly. Second, repeated malaria infections can lead to the development of severe 
anemia, which increases the risk of death substantially (WHO, 2003). Third, low birth 
weight, which often is a consequence of malaria infection in pregnant women, is a major 
risk factor for death in the first month of a child’s life (Steketee, Nahlen, Parise, & 
Menendez, 2001). In addition, repeated childhood episodes of malaria infection may 
impede normal development in children due to absence from school and play (WHO, 
2003). Thus, malaria may have long term consequences even for survivors. 

The malaria situation in Africa. 
In many countries in sub-Saharan Africa malaria is endemic, which means that the 
parasites are widely distributed in the human population and that the disease spreads 
rapidly and easily in all seasons of the year. In endemic countries adults tend to develop 
partial immunity to malaria due to the high frequency of infection (Zanzibar Malaria 
Control Programme, 2005). In pregnant women and children under five this natural 
immunity is undeveloped or weakened. These groups therefore run the highest risk of 
being infected with malaria and are also the most vulnerable to malaria’s consequences 
(WHO, 2003). 
 
The magnitude of the African malaria problem causes effects on the African societies on 
whole. The health systems of many African countries are severely burdened by malaria 
with between 20% and 50% of all hospital admissions being a consequence of malaria 
infection (WHO, 2003). Malaria has been estimated to cost Africa more than US$ 12 
billion every year in lost GDP, even though it could be controlled for a fraction of that 
sum. In countries where the prevalence of malaria is high the economic growth is reduced 
by at least one percent (Sachs, 2001). Thus the current malaria situation has tremendous 
costs, both economically and in human suffering.  
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Treatment and prevention. 
Despite being a widely spread disease that has claimed many victims, malaria is curable. 
Chloroquine has been the treatment of choice for uncomplicated malaria cases since it 
was first synthesized in 1934. Recently, drug resistance has reduced its usefulness 
dramatically. In their most recent anti malaria policy, WHO recommends instead the use 
of artemisinin combination therapy (ACT), which has been proven more efficient and 
with only limited resistance being reported to date (Bloland, 2001). These drugs in 
combination with other synthetic drugs can produce high cure rates in only three days 
(WHO, 2006a). 
 
However, malaria is despite its severity in fact also preventable. Prevention has shown to 
be the most cost efficient way of reducing the malaria burden in Africa. For the 
individual, the strategy of prevention is also preferable, since it reduces suffering and 
risks of serious consequences. Thus, it is always considered better to prevent than to cure. 
Preventive measures are mainly focused on the use of different kinds of bed nets and 
Indoor Residual Spraying (IRS). IRS is a widely used preventive measure, aiming at 
vector control (WHO, 2006b). The measure consists of applying insecticide to walls and 
ceilings of houses to reduce the number of mosquitoes inside community homes. IRS, if 
applied consistently, reduces the mosquito density and is thereby interrupting malaria 
transmission. (Zanzibar Ministry of Health and Social Welfare, 2006). The measure has 
been shown to have a reliable and consistent efficacy in many settings with differing 
levels of endemicity (WHO, 2006b). To be effective it requires a high coverage in both 
space and time though, and the spraying needs to be renewed every six months to keep 
the efficacy of the insecticide (WHO, 2006c).  
 
The use of different forms of bed nets is the most widely spread preventive strategy. Bed 
nets are tent-like sheets of mesh which are often hung over a bed to provide a physical 
barrier against mosquitoes. Some bed nets are Insecticide Treated Nets (ITNs), and thus 
more efficient in repelling mosquitoes. In a large review of the research on the efficacy of 
ITNs in malaria prevention, Lengeler concludes that ITNs can reduce deaths in children 
by one fifth and episodes of malaria by half (Lengeler, 2007). One of the drawbacks of 
ITNs is the need to retreat them every six months for them to keep their mosquito 
repelling quality, which has proven to be a barrier to correct and efficient use of ITNs 
(Lengeler, 2007). As a response to this dilemma, Long Lasting Insecticide Treated Nets 
(LLITNs) have been developed. These nets have the same malaria preventive efficacy as 
ITNs, but do not have to be retreated for five years.  
 
In developing countries, the importance of people’s own actions has grown as medicine 
has advanced. Diseases that were once incurable or fatal can now to a greater extent be 
successfully treated or prevented. Both treating and preventing malaria puts great 
demands on the individual. In the early stages of malaria, the symptoms are 
uncharacteristic and similar to many other diseases, putting a lot of responsibility upon 
individuals to recognize the signs of malaria and seek medical care (Lankinen et al., 
1994). In the field of prevention, the spraying procedure of IRS must have a high 
acceptance in the community (WHO, 2006c). Bed nets are very effective in preventing 
malaria, but only when they are used and used properly. Korenromp et al. (2003) has 
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showed that possession of ITNs does not necessarily mean that they are used. This is 
unfortunate, since a high level of correct bed net use among the population is essential to 
exert a significant impact on malaria (Winch et al, 1994). There is no simple answer to 
the question of why some people choose to care for their health, while others do not. 
Understanding human behaviours, such as the behaviour of using a bed net, is essential 
for preventive means to have their desired effect (Mwenesi, 2005). Health behaviour will 
therefore be the focus of the next section. 

Health behaviour 
In the fields of health promotion and health education, the concept of health behaviour is 
of central concern. Health behaviour can be understood as any activity that people 
perform to maintain or enhance their health (Kasl & Cobb, 1966a, 1966b, cited in Glanz, 
Lewis & Rimer, 1997). In the broadest sense, health behaviour does not only refer to 
actions taken by the individual, but also to the actions taken by groups and organizations. 
Also the reasons for taking action and the consequences of those actions are part of the 
health behaviour domain. (Glanz, Lewis & Rimer, 1997). For the individual, Gochman 
(1982, cited in Glanz, Lewis & Rimer, 1997) defined health behaviour as “those personal 
attributes such as beliefs, expectations, motives, values, perceptions, and other cognitive 
elements; personality characteristics, including affective and emotional states and traits; 
and overt behaviour patterns, actions, and habits that relate to health maintenance, to 
health restoration and to health improvement”. This means that not only overt actions, but 
also mental events and feelings, are to be considered as health behaviour.  
 
Generally, the type of health behaviour that people perform and their motivation to do it 
can be defined by their current health status. People will perform different health 
behaviours if they are well, experience symptoms or are clearly sick (Sarafino, 2002). 
Consistent with Gochman’s definition of health behaviour, Kasl and Kobb (1966a, 
1966b, cited in Glanz, Lewis & Rimer, 1997) have classified three categories of health 
behaviour based on the individual’s health status:  
 

• Preventive health behaviour is seen as any activity that people, who have the 
perception that they are in current good health, undertake for the sake of 
maintaining or improving their health status. This self-protective behaviour can be 
activities including exercise and following recommended guidelines for 
vaccination, with the overall intention to confer protection from potential harm. 
Preventive health behaviour can refer to either changing health impairing habits 
(e.g. smoking or eating a diet high in fat) to avoid health risks, or to initiate or 
improve health protective behaviours (e.g. attending a screening examination or a 
health check) to prevent diseases.  

 
• Illness behaviour refers to any activity that people, who have the perception that 

they are ill, undertake to determine the problem, define their health status and find 
remedy. This symptom-based behaviour includes complaining about symptoms 
and seeking advice from family, friends and medical staff (Kasl & Cobb, 1966a, 
cited in Glanz, Lewis & Rimer, 1997).  
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• Sick-role behaviour is any activity that people, who have decided that they are ill 
and know what the illness is, undertake for getting well. This kind of behaviour 
includes receiving treatment and generally makes people exempt from normal 
obligations (Kasl & Cobb, 1966b, cited in Glanz, Lewis & Rimer, 1997) 

 
The aim of behavioural intervention strategies, such as public health information 
campaigns, is often to improve people’s preventive health behaviour, since the health 
status subsequently is bound to improve (Radley, 1994). Many important routine health 
behaviours are in the form of prevention rather than responsive actions. Prevention of 
disease is important for large groups of people, i.e. all healthy individuals, in contrast to 
illness behaviour which is only of importance to individuals with a certain health 
problem. Successful modifications of preventive health behaviours may have beneficial 
effects in several different ways. Since improved preventive health behaviour amounts to 
a healthier life it may reduce lifestyle related deaths in specific illnesses and generally 
prolong the life expectancy of the population. For the individual, preventive health 
behaviour can delay time of death and increase longevity, as well as enhance quality of 
life by delaying the onset of different chronic diseases (Taylor, 1995). People’s usual 
preventive health behaviours, their health habits, are often firmly established and 
performed automatically though, making the goals of health promotion practices a 
challenge to accomplish (Sarafino, 2002). Improving preventive health behaviour poses 
special difficulties, but can also have large gains if performed successfully (Taylor, 
1995). To achieve positive changes in preventive health behaviour it is important to have 
an understanding of why people behave as they do and what might motivate them to 
change (Mwenesi, 2005). 
 
There are many factors which affect people’s preventive health behaviours and therefore 
can be of interest in designing and evaluating health behaviour interventions. The inter-
factor relations are often complex. An individual’s preventive health behaviours can be 
affected by factors both within the individual (such as thoughts and feelings), factors in 
groups and relationships, and factors that exist in organizations, communities and 
governments (such as structures, policies and laws). Cummings, Becker and Maile (1980) 
derived a set of categories that they suggested affect individual’s tendency to perform 
preventive health behaviours, including: (1) accessibility to health services, such as 
awareness and availability of medical care; (2) attitudes toward health care, such as 
beliefs on the benefit of treatment and quality of medical care; (3) perceived threat of 
illness, such as perceptions about symptoms, susceptibility and consequences; (4) 
knowledge about disease, (5) social interactions, social norms and social structure, and 
(6) demographic characteristics (social status, income and education).  
 
When recommended preventive health behaviours are rejected, a common explanation to 
this is people’s lack of education (Sarafino, 2002). Higher levels of education have for 
example been associated with improved knowledge and practice about the appropriate 
strategies for prevention and treatment of malaria (Dike et al., 2006). However, despite 
efforts to improve design, presentation and distribution of health education messages to 
share knowledge effectively with the public, there are many cases where knowledge does 
not result in the adoption of healthful behaviours (Sarafino, 2002). Demographic 
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variables, such as socioeconomic status, gender, ethnicity and age, are associated with 
preventive behaviour, but these antecedents can not be modified by health education and 
increased knowledge. In order to enhance the effectiveness of health education 
programmes, researchers have to target modifiable individual characteristics that predict 
behaviour (Abraham & Sheeran, 2005).  
 
Of the above presented factors by Cummings et al, 2 to 5 are social cognitive factors 
consisting of beliefs, attitudes and knowledge, all factors that can be altered. Cognitive 
factors can be seen as “enduring individual characteristics which shape behaviour and can 
be acquired through primary socialization” (Abraham & Sheeran, 2005:28). They also 
differentiate between individuals that have the same background and since they are 
subject to change, they represent one way of affecting health behaviours. Social cognition 
is concerned with the influence of different cognitive variables and has served as basis for 
different models of health behaviour. Social cognition deals with how individuals 
interpret social situations, and mental processes such as reasoning, thinking and expecting 
are all significant components (Conner & Norman, 2005). There are different definitions 
of what social cognition is, but Rutter and Quine mean that central is that “people’s social 
behaviour is best understood by examining their beliefs about their behaviour in a social 
context, and their social perceptions and representations” (2002: 1).  
 
The study of cognitions, perceptions and beliefs has been applied to a wide range of 
health behaviours. McAuley (1992) found that cognitions about self-efficacy were 
predictors of adoption of exercise behaviour. In a recent study of influenza vaccination, 
Weinstein et al. (2007) concluded that perceptions and feelings of being at risk predicted 
vaccination behaviour. Johnston, Johnston, Pollard, Kinmonth and Mant (2004) based a 
study of risk behaviour in heart patients on cognitive constructs, and showed that the 
belief of being able to make positive changes was a predictor of actual change in life 
style. The importance of including cognitive factors in designing and evaluating 
preventive measures has also been demonstrated in malaria research. The cognitive 
factors include local perceptions and attitudes towards health care in general and malaria 
prevention in particular, the risk perception of malaria and knowledge and ideas about 
disease prevention and curability (Happiness et al., 2001). Winch et al. (1994) showed 
that behaviours related to diagnosis and treatment of malaria depended on local 
perceptions of mosquito abundance and malaria threat in different seasons. Treatment 
seeking behaviour for malaria is also dependent on how febrile disease states are 
understood by parents (Nsungwa-Sabiiti et al., 2004). Adongo, Kirkwood and Kendall 
(2005) investigated how local community knowledge about malaria effects ITN use in 
rural settings in Ghana, and concluded that limited knowledge about malaria and bed nets 
can act as a barrier to bed net use. In a survey study by Macintyre et al. (2006) the 
conclusion was drawn that perception of risks connected with malaria was one of the 
determining factors of ITN ownership and use. These concepts are all based on shared 
cultural ideas and knowledge within a particular society, indicating that exploring 
cognitions has strong relevance for the study and change of health behaviours. By 
performing health education campaigns targeted to alter these factors, behaviour change 
may come as a consequence. 
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Models that view cognitive factors as influencing health behaviour are mainly based in 
the field of social-cognition. The Health Belief Model (HBM) is one of them. The HBM 
is one of the most widely used models for explaining and predicting health behaviour 
(Conner & Norman, 2005), and in an extensive meta-study of health behaviour articles, 
the HBM was found to be the most frequently used theory, accounting for about one fifth 
of all articles including a theory (Glanz & Maddock, 2000). The next section will 
concentrate on the HBM. 

The Health Belief Model 
The HBM proposes that beliefs about disease and what can be done to prevent diseases 
affect individuals’ tendency to perform health behaviours. The model can be described as 
a value expectancy model meaning that events are perceived as more or less likely to 
happen and are evaluated by the individual as positive or negative, forming a basis for 
which behaviours will be performed (Abraham & Sheeran, 2005). The HBM was derived 
by a group of social psychologists in the U.S. Public Health Service in the 1950s, aiming 
at explaining why people did or did not take advantage of preventive services such as 
disease screening and immunizations. The model attempted to explain and predict health 
behaviours from certain patterns of beliefs about the recommended health behaviour and 
the health problem that the behaviour was intended to prevent or control (Rosenstock & 
Strecher, 1997). In the beginning of its career, the HBM was focused on predicting health 
preventive behaviours, but the model has been developed and later on also used in 
examining illness behaviours and sick-role behaviours. The HBM has since its origin 
been used to predict a variety of preventive health behaviours, and it has been applied to 
activities such as mammography and cervical screening, breast self-examination, 
adherence to medication, exercise behaviour, safe-sex behaviours and attendance at 
health checks (Rutter & Quine, 2002). 

Main components. 
According to the HBM, simply having knowledge and awareness about a health condition 
will not necessarily turn into a preventive health behaviour. The likelihood that a person 
will perform health behaviours is instead determined by two assessments that people 
make. One assessment concerns the perceived threat that a person feels regarding a 
certain health problem. Perceived threat is seen as a combined function of the two 
components perceived susceptibility and perceived severity. The other assessment weighs 
the sum of pros and cons, the perceived benefits and the perceived barriers, of performing 
a health behaviour which could counteract the health problem. The model postulates that 
these components are cognitive factors which can be used for explaining and predicting 
health behaviours. The factors will be further specified: 
 
Perceived susceptibility measures the individual’s subjective beliefs of the risk for him or 
her to contract an illness (e.g. “the probability of me getting malaria is high”). The more 
vulnerable people perceive themselves to be, the more likely they are to engage in health 
behaviours. 
 
Perceived severity concerns the subjective understanding of the seriousness of getting a 
condition, or the extent of harm a health hazard would cause (e.g. “malaria is a serious 
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condition”). It includes both medical consequences such as pain, discomfort, disability 
and death and the social effects that the illness would have on family life, work and other 
social relations. The more serious the effects are perceived to be, the more likely people 
are to take preventive action.  
 
Perceived benefits address the personal opinions of an individual on the advantages of 
performing a specific preventive health action (e.g. “using a bed net will protect me from 
malaria”). Given that the individual recognizes the vulnerability to and the severity of a 
health threat, he or she will probably not take the particular action if it is not perceived as 
effective in reducing the health threat. An action can also be beneficial for reasons that 
are not directly related to health (e.g. “using bed nets will please my husband/wife”), thus 
including emotional, physical and social benefits that influence the preventive behaviour. 
The stronger the perceived benefits are, the more likely the individual is to perform a 
health behaviour. 
 
Perceived barriers are the beliefs about potentially negative aspects of a health behaviour 
(e.g. “using a bed net will be make me feel trapped”). Perceptions that the action will be 
expensive, dangerous, unpleasant, inconvenient or time consuming make people less 
likely to perform health behaviours. The more people perceive that the benefits outweigh 
the barriers, the more likely they are to engage in the preventive behaviour. It is worth 
noting that in the HBM, the benefits and barriers are perceived or anticipated factors, and 
these sets of beliefs are not equivalent to the actual rewards and actual barriers. The 
model is concerned with what individuals believe is true, not the actual reality. 
(Rosenstock & Strecher, 1997) 
 
Based on this model, perceived susceptibility, perceived severity and perceived benefits 
are likely to be positively related to preventive behaviour, while perceived barriers to take 
action are likely to be negatively related to it. In summary, if individuals perceive 
themselves as susceptible to a specific illness, if they believe that the illness will be 
serious in terms of its consequences, that a course of action will be beneficial in terms of 
reducing either their perceived susceptibility or the severity of the illness and that the 
anticipated barriers of taking the action are overshadowed by the benefits, then they are 
likely to take a preventive health action.  

 Added components. 
However, even if the factors predict that a health behaviour is likely to be performed, this 
does not always translate into a health behaviour. The HBM has proposed that the 
cognitive readiness to take action needs to be instigated by a cue, defining cues to action 
as a triggering component (e.g. information campaigns about the importance of bed net 
use, learning that others have been affected by a health problem or the bodily event of 
getting bitten by a mosquito). Thus, if people receive a cue that stimulates overt 
behaviour and makes them feel the need to take action, the likelihood that they will do so 
increases. The cue can be seen as something that helps the individual to remember to 
perform the preventive action. If a person can not remember to perform an action, or not 
even remember the action itself, then the person’s beliefs about whether the action works 
does not matter. (Rosenstock & Strecher, 1997). 
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Undertaking health behaviours often requires a sense of personal control, and in its 
current form, the HBM consists of an additional component. In 1977, Bandura introduced 
the concept of self- efficacy, which later also has been added to the HBM. Lack of 
perceived self-efficacy, as conceptualized in the HBM, is seen as a barrier when it comes 
to taking preventive action (Rosenstock & Strecher, 1997). The concept refers to the 
confidence a person feels about performing an activity and about his or her ability to 
overcome the barriers associated with that behaviour (Baranowski, Perry, & Parcel, 
1997). Self-efficacy can be defined as “the conviction that one can successfully execute 
the behaviour required to produce the outcomes” (Bandura 1977:193). Thus, if 
individuals have serious doubts about whether they can perform an activity and do not 
feel competent to overcome the perceived barriers, their beliefs about the beneficial 
outcomes produced by that action, will not influence their behaviour. In its original form, 
self efficacy was not incorporated into the HBM. The early focus was usually on simple 
actions, such as getting vaccinated, that did not require any skills in particular. When the 
study of health behaviours started to embrace more complex behaviours, the importance 
of confidence in that one can actually alter one’s behaviour became prominent. The 
construct of self-efficacy is of special interest when it comes to predicting long-term 
adherence behaviours and when life long changes in behaviour is required. If the 
performance of a behaviour relies less on the individual’s competence, self-efficacy will 
be a less predictive factor. (Rosenstock & Strecher, 1997)). Thus, to make behaviour 
change sustainable, one needs to add the concept of feeling competent to overcome the 
perceived barriers, to the original constructs of the HBM.  

Validity. 
In a review of published HBM investigations, perceived barriers proved to be the overall 
most powerful construct. Both perceived susceptibility and perceived benefits were also 
powerful predictors, but perceived susceptibility was a stronger contributor to 
understanding preventive health behaviour, while perceived benefits to a greater extent 
added to the understanding of sick-role behaviour. Perceived severity was weakly 
associated with preventive health behaviour, but showed a stronger relationship to sick-
role behaviour. Summary results from reviews of the HBM have also provided empirical 
support for the model. (Janz & Becker, 1984).  
 
The HBM should not be seen as a collection of equally weighted variables that operates 
simultaneously. The model is a combination of constructs that interact and need to be 
considered together. Hence, one should not draw conclusions from only looking at the 
constructs separately. It has been proposed that a heightened perception of severity is 
required in order to make perceived susceptibility a strong predictor, and that the 
perceived benefits and barriers will be stronger predictors when the perceived threat is 
high. If the perceived threat is low, the benefits and barriers of the health preventive 
action will not have great influence, if a specific benefit is not perceived as extra 
favourable. It has also been proposed that cues to action will serve as a greater 
influencing factor when the perceived threat is high. Cues to action is the construct that 
has been least studied empirically, so little is known about which cues to action that exist 
and their relative impact (Rosenstock & Strecher, 1997).  
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Since the HBM is a psychosocial model, it accounts for only the variance in health 
behaviours that can be explained by attitudes and beliefs that are consciously evaluated 
by individuals (Janz & Becker, 1984). Other factors related to the individual that may 
have an influence on health behaviour, such as demographic variables, personality factors 
and social support, are not an explicit part of this model, although they are thought to 
influence the individual’s beliefs. Nor are public policies and social structures that may 
affect access to health care included. (Rosenstock & Strecher, 1997). 

Zanzibar 
Zanzibar is situated 37 kilometers off the coast of Tanzania in south-eastern Africa. It is 
composed of the two main islands Unguja and Pemba and several smaller islands 
totalling an area of about 2600 square kilometers. The main town is Zanzibar town on 
Unguja island. Zanzibar is divided into ten districts, which are subdivided into several 
Shehias, led by the government official, Sheha. (Country profile, n.d.) 
 
Zanzibar became independent from the British in 1963. In 1964 a revolution established 
the present government, the Revolutionary Government of Zanzibar, and later that year 
Zanzibar joined with Tanganyika to form Tanzania (Maliyamkono, 2000). Zanzibar now 
has a semi-independent governmental relation to Tanzania (Country profile, n.d.). 
 
The population of Zanzibar was estimated in the 2002 census to 981,754 inhabitants 
(Ministry of Finance and Economic Affairs, 2002). A little less than two thirds of the 
population is situated in the larger Unguja island. In total, 60.4% of the population lives 
in urban settings and 39.6 in rural settings. 20% of the population is comprised of 
children under five (MFEA, 2002). In contrast to the rest of the christian Tanzania, the 
main religion in Zanzibar is Islam. More than 99% of the population is Muslim and the 
ethnic groups are a mix between Arabic and African. The main spoken language is 
Swahili. (CIA, 2007).  
 
51% of the population in Zanzibar is considered to live below the poverty threshold. The 
estimated GDP per capita of 2005 was US$ 327 (ZMCP, 2006), estimated by the CIA 
factbook to be among the ten lowest in the world. The life expectancy in the 2002 
population census was 57 years for Zanzibar. Infant mortality rate was 89 of 1000 
newborns (ZMCP, 2006). 

The malaria situation in Zanzibar. 
The climate on Zanzibar is tropical and humid, with two rainy and cold seasons and two 
hot and dry seasons. The “long rains”, Masika, occur between March and June followed 
by drier weather in June to August. The “short rains” fall between October and December 
(Country Profile, n.d.). The hottest season is between December and March with an 
average maximum temperature of about 30° Celsius. Malaria is endemic on both Pemba 
and Unguja, meaning that the whole population of Zanzibar is at risk of infection. 
Mosquitoes infected with malaria parasites are present all year round, and thus the risk of 
infection is present during all seasons but may be elevated in the rainy seasons due to 
increased mosquito breeding (WHO, 2003). 2-4 weeks after the peak of mosquito 
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population, the number of reported malaria cases peak (Schwartz, Pener, Issa, & 
Golenser, 1997). Malaria is a major public health problem in Zanzibar, accounting for the 
greatest burden on health services of all diseases (ZMCP, 2005a). 62% of all deaths in 
admitted children age 1-4 years were attributed to malaria during 2003. In the same year 
3.2% of all reported cases of malaria in children age 1-4 years led to death. Except for the 
massive suffering caused by the disease it also results in high economical costs for health 
services and a massive negative impact on the socio-economic development of Zanzibar 
(Magesa et al., 2005). This impact strikes even on household economics level due to high 
expenses of treatment (Situation 1, n.d.). 

Fighting malaria in Zanzibar. 
Many attempts have been made to relieve Zanzibar from its heavy malaria burden. In the 
last years of the 1960’s the WHO succeeded in dramatically reducing the prevalence of 
malaria by using toxins aimed at mosquitoes and its larvae. With this success malaria was 
not considered a problem anymore, the program was discontinued and the prevalence 
quickly jumped back to previous levels. In 1984 the Zanzibar malaria control program 
(ZMCP) was formed and carried out a DDT spraying program. This program was not 
successful in significantly reducing the malaria problem due to administrative problems 
and to antimalarial drug and DDT resistance. (Schwartz et al., 1997)  
 
In order to provide a coordinated global approach to fighting malaria, The Roll Back 
Malaria Partnership was launched in 1998 by the World Health Organization (WHO), the 
United Nations Children’s Fund (UNICEF), the United Nations Development Programme 
(UNDP) and the World Bank. In 2000 the African Summit on Roll Back Malaria was 
held in Abuja, Nigeria, with representatives from 44 of the 50 malaria affected countries 
in Africa. This resulted in all attending countries signing a declaration where they 
committed themselves to making an intensive effort to halve the malaria mortality for 
Africa’s people by 2010, through implementing strategies and actions for malaria 
reduction. The leaders of the countries also agreed to initiate appropriate and sustainable 
action to strengthen the health systems. One of the goals set at Abuja was to ensure that 
by the year 2005 at least 60% of those at risk of malaria, particularly children under five 
years of age and pregnant women, would be protected by ITNs or other intervention 
measures, in order to prevent infection. (WHO, 2003) 
 
To meet the goals stated in the Abuja target, a large scale project built on the policies of 
the Roll Back Malaria movement has been launched in Zanzibar and is currently in 
progress. The project is a joint venture between USAID, President’s Malaria Initiative 
(PMI), the Global Fund and several other donors and is carried out by the ZMCP. The 
project includes several components, where one of the main preventive strategies was 
spraying of indoor walls with insecticide (IRS). The first round of IRS spraying was 
carried out between July and September 2006 and covered approximately 96% of all 
households in Zanzibar. (ZMHSW, 2006). The second round of spraying was carried out 
in January to March 2007.  
 
The other main preventive strategy includes free mass distribution of LLITNs to children 
under five and pregnant women. The Zanzibari population has had a tradition of using 
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bed nets even before the programmes mentioned above were launched. 35% of all 
households in Zanzibar owned at least one untreated net in 2002. The figure for ITNs was 
much lower, only 3% of households owned at least one. During the same year 26.9% of 
under-fives slept under untreated bed nets, but only an alarming 0.3% of under-fives were 
protected by treated nets. Concerning use of the bed nets, ZMCP noted that people 
owning bed nets did not use them correctly and regularly. Due to the cost of ITNs, many 
low income households were unable to afford one. The strategy between 2002 and 2005 
was to increase the use and regular retreatment of ITNs and promote correct usage. At 
this time, LLITNs were not available, but the strategy was for them to replace ITNs as 
soon as possible.(Principal Strategy 1, n.d.) 
 
In 2005, an evaluation of the Zanzibari malaria project was carried out by Roll Back 
Malaria (ZMCP, 2005b). 74% of households visited owned at least one bed net, treated or 
untreated. The evaluation also showed that in the period between 2002 and 2005 the ITN 
coverage of children under five had increased from 0.3 to 37%. Even though this is a 
significant increase, the Abuja target of 60% coverage had not been achieved at the time 
of this evaluation. (ZMCP, 2005a; ZMCP, 2005b) To increase the chances of reaching 
the Abuja goals, during December 2005 – January 2006 a massive free distribution of 
LLITNs was accordingly carried out in Zanzibar. The aim was to cover all children under 
five and all pregnant women with LLITNs. 300,000 LLITNs financed by the Global Fund 
and President’s Malaria Initiative were distributed in all parts of Zanzibar (United States 
Agency for International Development, 2006). 
 
A survey with the objective of estimating the effectiveness of the distribution in terms of 
coverage and use of LLITNs and other bed nets was carried out after the distribution was 
completed (Beer et al., 2006). The survey was carried out in two different districts in 
Zanzibar, North A and Micheweni, and a total of 878 households were visited. The 
survey indicated that 82% of all under fives had received bed nets. After the distribution 
process, 83% of households owned at least one bed net of any type, which means that 
about 17% of all the interviewed households in both districts had no bed net at all. 74% 
of households owned at least one insecticide treated net, either ordinary ITN or LLITN. 
In total, 91 % of the children under five included in the study slept under a bed net. These 
higher figures reflect the aim of the distribution campaign of covering children under 
five. In the North A district, 82% of households owning at least one bed net of any type 
reported that they always use bed nets, whereas 18% reported use only in certain seasons. 
The results from the survey indicated that the distribution process had significantly 
improved the ownership and use of bed nets in Zanzibar. The distributed LLITNs made 
up almost half of the total number of used nets. For children under five the Abuja target 
of 60% coverage with treated nets had been achieved (Beer et al., 2006). However, with 
limited use in certain seasons, the use of the distributed bed nets was not perfect. Bed nets 
are only effective when they are used, and even though the coverage and use was 
reported as relatively high in Zanzibar, the use was seasonally uneven and could be even 
higher. 
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Objective 
The recent distribution campaign for free LLITNs served as a unique opportunity to study 
the cognitive factors that affect preventive health behaviour in a situation where financial 
and geographic access was less of an issue. For a large-scale distribution such as the one 
in Zanzibar to reach its maximum impact it is important to ensure not only that bed nets 
are available to the community, but also that they are used properly and consistently 
(ZMCP, 2005a). Each bed net that is distributed but remains unused is a waste of 
precious resources and may have severe consequences on the household level. Children 
under five are in an exposed position for malaria, and parents preventive health 
behaviours, aiming at protecting the children from future illness episodes, are of greatest 
importance. It is likely that the efficacy of the interventions may not translate into 
effectiveness unless the effects of cognitions affecting health behaviours are addressed.  
 
The general objective of the study was: 
 
To explore mothers’ and fathers’ cognitive beliefs which influence their perceived value 
and use of bed nets for children under five in the North A district in Zanzibar. 
 
The aim was further specified as: 
 

• To explore risk perception on malaria. 
• To explore attitudes, values and beliefs regarding the utilization of impregnated 

bed nets. 
 

Method 
The purpose of this study was to further explore which cognitions affect the use of bed 
nets. The study was done as a follow-up to the survey study that was carried out between 
May and June 2006 (Beer et al., 2006), to deepen the understanding of local perceptions 
and attitudes toward bed nets and malaria. To reach the goals set, a qualitative approach 
was chosen. The qualitative approach may not give a representative account of how 
widespread a certain belief is, but it gives a possibility of better understanding of how 
specific beliefs can contribute to promoting health behaviours. 

Interview guide 
Semi-structured interviews conducted by using interpreters were chosen for the data 
collection. The interview guide was designed to partly cover the factors implied by the 
HBM, partly additional themes, including bed net use, personal and family background, 
intra household relations and general opinions on health issues. The guide was reviewed 
together with the interpreters to let them familiarize themselves with the material. The 
interpreters then translated one half of the question guide each from English to Swahili. 
The translations were then switched between the two interpreters and translated back to 
Swahili. The results of the back translation procedure indicated that the translations were 
sufficiently correct to satisfy the requirements of the study. During the first part of the 
study the interview guide was updated regularly to reflect the gained experience in what 
type of questions gave the most relevant information. Before the interviews included in 
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the result of this study took place a pretest interview was carried out by each researcher-
interpreter team. This gave an opportunity to try out the interview guide and to let 
researchers and interpreters familiarize themselves with the interview situation. Minor 
changes were made to the interview guide to reflect the gained experience and the 
cooperation in the researcher-interpreter teams was analyzed and discussed. 

Interpreters 
One male and one female interpreter were recruited on site in Zanzibar. Several potential 
interpreters were interviewed before the choice was made based on English fluency, 
experience in translation and experience in health issues. The female interpreter was 
recruited through the health promotion unit at the Ministry of Health and Social Welfare 
of Zanzibar. She was 39 years old and worked as a community health officer. She had 11 
years of basic education and had attended nursing college for four years studying nursing 
and community health. Her English education included compulsory classes during basic 
education and one year during college education. She had worked with data collection in 
the survey study referred to above, but had no previous experience in translating. The 
male interpreter was recruited through the Institute of Kiswahili and Foreign Languages, 
a Zanzibari university. He was 46 years old and worked as a teacher in French, translator 
and tourist guide. He had 13 years of basic education and 5 years of university studies in 
economy. English had been the primary course language during most of his education. He 
had worked with interpreting interviews in French in one project before, but had no 
previous experience of working with health issues.  

Informants 
Ethical approval for the study was sought and obtained from the ZMCP ethical 
committee. In addition a meeting was held before the start of the study where the Shehas 
for each involved Shehia were informed about the purpose of the study. The study 
included 20 informants (N=20): 9 mothers, 1 grandmother and 10 fathers of children 
under five. The basic criteria for participation in the interview study was that the potential 
informant (1) was a resident of the North A district; (2) had children under five at the 
time of the distribution; and (3) had received at least one free LLITN in the distribution. 
The informants were residents of 10 different villages in the North A district in Zanzibar. 
In each of these villages one mother and one father from different households were 
interviewed. Their ages varied between 18 and 55 years, except for the grandmother who 
was 70 years old. The average informant was 40 years old. The average number of 
children in the households was 5, of which the average number of children under the age 
of 5 was 2.  
 
The selection of informants was done by using data from the previous survey about bed 
net use in the district of North A (Beer et al., 2006). An attempt was made to choose both 
informants with high use of bed nets and informants with low use of bed nets to ensure 
maximum disparity between informants. It became clear during the interviews that many 
of the households that had been reported as low-using in the survey were actually using 
all their bed nets. This might be due to changes in use from the time of the survey to the 
present study. This meant that the individuals who were identified as low users in the 
survey actually showed similar patterns of use to the individuals identified as high users. 
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Respondents who had given extensive answers in the survey were prioritized over 
respondents who gave short answers. The reason for this was the possibility that people 
who gave longer answers might be more open and talkative and give more useful 
information in the interviews. In a small number of cases the requested informant was not 
available for interviewing and a different informant who met the inclusion criteria was 
interviewed instead. Since the study is qualitative this should not have affected the results 
significantly. The selection of informants was to some extent balanced so that young as 
well as old informants were chosen. Men were usually farmers and fishermen. Farming 
was common among the women as well, although their main responsibilities were taking 
care of children and household activities. The economical status varied between 
households. Some of the informants lived in houses built from mud and wood, whereas 
some of them had houses made of concrete with sheet metal roofing. 

Field work 
The interviews were carried out in February and March 2007. First contact with the 
chosen informants was handled through the Shehas, who were given the names of one 
prospective male informant and one prospective female informant a few days before the 
interview. The Sheha located the prospective informants, asked for their consent and set 
up meetings with them. On the day of the interview the Sheha showed the way to the 
informants’ houses. The interviews lasted between 45 and 60 minutes and were 
conducted in or just outside the informant’s house. No compensation was given for 
participation. To avoid effects due to gender differences between the interviewer and the 
informants, the mothers were interviewed by the female researcher with the female 
interpreter and the fathers by the male researcher with the male interpreter. The questions 
were asked by the researcher in English and translated to Swahili by the interpreter. The 
informant answered in Swahili which was translated by the interpreter to English for the 
researcher to understand and be able to formulate follow up questions. The interviews 
roughly followed the outline of the interview guide but also allowed for the researcher to 
follow up interesting subjects with questions not listed in the interview guide. The 
relative emphasis on different subjects varied between interviews but the main subjects in 
the interview guide were covered in all interviews. 

Data processing 
The interview audio was recorded using digital voice recorders. The Swahili part of the 
recorded material was transcribed by the interpreters. The female interpreter worked with 
interviews of mothers and vice-versa. After transcription of all the spoken Swahili it was 
translated to English. By translating the spoken Swahili to English after the interviews 
instead of relying on the English interpretations done in the interview situation the result 
came closer to what the informants had actually said. The instruction to the translators for 
transcription was to type down everything that was said in Swahili, leaving nothing out. 
The instruction for translation was to stay as close to the original wording as possible 
without losing the meaning of the Swahili. The transcribed and translated material was 
sample checked by a researcher knowledgeable in both Swahili and English to ensure 
precise transcriptions and translations. Problems in the translated text were discussed 
with the two interpreters respectively and misunderstandings were sorted out at an early 
stage in the process.  
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Analysis 
All analysis was done on the English translations produced by the interpreters. Each 
interview was worked through to find relevant themes. The HBM was kept in mind 
during this work and inspired some selections of themes, but the themes picked out did 
not necessarily correspond to a factor of that model. Each statement which was 
considered to fit into a theme was sorted according to the content of the answer. Next, 
each theme was summarized in bullet style. This gave a clear picture of the thoughts of 
each informant in the different themes. From this summarized view the interviews were 
compared for similarities and differences and conclusions were drawn. In the inductive 
part of the analysis the interviews were scanned for additional themes that were not 
covered by the HBM. The themes were identified and discussed to reach a definition of 
each theme. The interview material was then analyzed with respect to the new themes and 
conclusions were drawn. 
 

Results and discussion 
The findings from the interviews will be presented under headings below representing the 
main themes found. To facilitate understanding, the focus will first be on the informants’ 
reported bed net use for themselves and for their children. After that, themes concerning 
beliefs about different aspects of malaria and bed net use will be presented. 

Bed net use 
Even though a household possesses an ITN, there is still a question of whether it is used 
or not. It has been shown that rates of use may be considerably lower than rates of 
possession (Korenromp et al., 2003). However, the bed net use in the interviewed 
families was generally reported to be high. This is in line with the results of the latest bed 
net survey in Zanzibar (Beer et al., 2006). In most of the families, the informants stated 
that their children were sleeping under bed nets every night independent of season. In 
most, but not all, of these families, the parents slept under bed nets every night in all 
seasons as well. There were also some families where parents did not use bed nets at all 
and other families where parents only used them in the cold and rainy seasons. That some 
parents refrained from using bed nets did not necessarily reflect the use for their children. 
Parents were more anxious about children’s well being and use than their own, and if 
there were not enough bed nets for everyone in the family, the children were prioritized. 
In a few families, informants said that neither parents nor children use bed nets in the hot 
seasons. The age of the children was influencing this choice as parents were stricter about 
the youngest children’s use. The young children’s use was prioritized before older 
children’s, and it was mainly older children that, together with adults, did not sleep under 
bed nets in the hot seasons. Nearly all of the small children were always sleeping under 
bed nets independent of season, and it was only on rare occasions that a few of them did 
not. That children were prioritized in bed net use goes well in line with the policy of the 
distribution campaign. 

Perceived causes of malaria 
Believing that malaria is caused by mosquitoes is an important base determinant of bed 
net use (Adongo et al., 2005; Macintyre et al., 2006). The knowledge that people have 
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about malaria has been shown to have influence on their behaviours with regard to 
treatment and prevention of the disease (Dike et al., 2006). All informants recognized that 
mosquitoes cause malaria. Furthermore, the informants had a relatively high 
understanding of mosquitoes as the vector in malaria transmission. Nearly all of the 
fathers and several mothers correctly stressed that mosquitoes were the only cause of 
malaria infection, mentioning no other ways of being infected. Most informants could tell 
that it is when the mosquito bites that the transmission of infection occurs. The exact way 
of how this happens was not obvious to the informants, even though some could explain 
that when mosquitoes were feeding they introduce “malaria organisms” into the blood 
system. One father suggested that “…in case someone is stung by a mosquito, then he can 
get malaria due to its certain fluid which it puts in you”. An idea presented by one of the 
informants was that mosquitoes and dirt could combine to cause malaria because 
mosquitoes that had been flying to dirty places introduced the “dirt organisms” into the 
body when biting. No matter what was believed to be the actual course of events, it was 
emphasized that mosquitoes were the causal agents of malaria.  
 
It thus seems as if the base criterion of knowledge about mosquitoes as malaria 
transmitters is well fulfilled. Even though the exact mechanism of transmission was 
unclear to most parents, this may not be an acute problem. Identification of mosquitoes as 
a cause of malaria has been statistically significantly related to purchase of untreated nets 
(Dike et al., 2006) and a determinant of ITN use and possession (Macintyre et al., 2006). 
If the informants would not have the perception of mosquitoes as bad for their health, 
their willingness to use bed nets would probably be affected. Increasing the knowledge 
about malaria is always beneficial, but this level of understanding is probably enough to 
enable a high use of bed nets. People with increased formal education have been shown 
to be more likely to identify mosquitoes as a cause of malaria. The education does not 
necessarily need to be very advanced to provide a better knowledge about malaria, but 
putting resources on education may reduce health promoting costs since it can contribute 
to correctly identifying, treating and preventing malaria (Dike et al., 2006). 
 
Some of the informants, mainly mothers, believed that there were also other ways of 
contracting malaria except from mosquitoes. A theme presented by some of them was 
that dirt in all forms (dirty surroundings, playing with dirty water, eating dirt) could cause 
malaria. Leaving your children uncared for and not looking after them was thereby also 
mentioned as causing malaria, as the children then would be exposed to dirt and would 
not be washed properly: “…you will wash him and wash him again, you will find him so 
dirty, you will wash him, but if the malaria organisms have attacked, washing him will be 
useless”. Other explanations included hunger and not having anything in the stomach, as 
well as carelessly eating or even touching expired food. Yet, what the informants 
generally concluded was that malaria mainly is transmitted by mosquitoes, although some 
parents provided supplementary explanations about the causes. 
 
That more mothers than fathers came up with multiple perceived causes may reflect a 
lower education level of women. It can also be a consequence of how mothers, being the 
main caregivers for children and thus see how the children’s health status change due to a 
variety of factors, make their own connections between causes such as such as dirt and 
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effects such as a general poor state of health. Since multiple threats can be perceived as 
more efficient than a single threat, interpreted in the light of the HBM, these additional 
explanations may heighten the mothers’ perceived susceptibility to malaria. In the end, 
this potentially increased susceptibility will probably not affect the use of bed nets 
positively though, since the bed nets neither protect from dirt nor the malaria perceived to 
be caused by it. Instead, this perception would rather indicate an increased effort to wash 
and try to keep children clean, which likewise would be beneficial for the overall health 
status. Even though correct knowledge about malaria transmission can bolster bed net 
use, health preventive behaviours can be performed without insight in disease aetiology 
(Agyepong & Manderson, 1999). 

Health awareness 
A question in the interviews concerned what the mothers and fathers thought of as the 
main health problem(s) for small children. Some informants felt that diseases in general 
are common and that any disease could be dangerous as it would impair children’s health. 
On the other hand, one informant claimed that there were no major health issues, “just 
minor cases, like asthma and flu, that’s all”. Approximately half of the informants 
spontaneously brought up and emphasized that malaria was common, of great concern 
and a major threat against children’s health. Others did not say anything about malaria at 
first, but when mentioned by the interviewer, most parents recognized it as a problem as 
well. Some parents mentioned malaria as the leading cause of ill health in children; others 
mentioned it among other common health hazards such as flu or fever. The informants 
often struggled with limited resources, and not being able to care properly for the children 
was a recurrent theme. A main health problem that concerned the majority of the families 
was the problem of poor diet and malnutrition: ”…you have to feed your child properly, 
but because of poverty… you want to give an egg to the child, you want to but you don’t 
have it”. Being undernourished was also associated with malaria, since not having 
anything in the stomach was seen as lowering the general state of health and making the 
child more liable to catch diseases. 
 
Not surprisingly the subject of diet came up, a day to day problem for the informants that 
probably is more widely spread and something one has to relate to recurrently. 
Nourishment will also probably be prioritized before bed nets if there is financial 
constraints. In a study on perceptions about bed nets in Kenya, most mothers listed food 
and clothing as a priority, and did not list bed nets among the top three priorities they 
wanted to purchase (Alaii et al., 2003). Nevertheless, the informants seemed aware of the 
impact of malaria. Even though not everyone mentioned it as the leading health problem, 
it reflects an awareness of the existing health problems and the current malaria situation 
in Zanzibar. Recognizing malaria as a health problem for the community can thus be 
considered as integrated knowledge about the commonness and severity of the disease, 
which may have a positive influence on the informants’ health behaviours according to 
the HBM. Not perceiving any health problems in particular may therefore have a negative 
effect on taking preventive actions.  
 
Even though recognizing malaria as a major health concern, some informants also saw 
the malaria situation as having improved, from being a major problem to being a 
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somewhat more controlled problem. Mothers and fathers retold that children often were 
sick in the past but that they nowadays were healthier:  
 

“ …it [malaria] is not common… yes, a long time ago, the children were 
getting sick often, we took them to hospital, others got that fever of the 
convulsions and even in the house they were sick very often… yes, but now it 
is better”.  

 
A better awareness about causes and how to prevent malaria among the public, a rise in 
the use of bed nets, progress in medicine and environmental improvements in house 
construction were mentioned reasons why malaria had been reduced and thus to why 
some informants did not feel so personally threatened by malaria any more. A closely 
related opinion was that malaria was still a health problem in general and common to 
some places, but in their particular village, the informants felt that there were not that 
many mosquitoes or malaria cases. That malaria was a common problem in other villages 
was on the other hand a predominant view.  
 
Many measures have been taken against malaria in the recent years in Zanzibar, and the 
actions taken by society and individuals to prevent malaria seem to have rendered a 
feeling of safety for some informants. If the individual already engages in some 
preventive health action, that will also have influence on his or her perception of being at 
risk to a particular health threat (Brewer et al., 2007). If a person believes that malaria is a 
threat but has taken action and uses preventive measures he or she may therefore not 
perceive it as a threat anymore. It can be assumed that if informants frequently use 
preventive means such as bed nets, both their perceived and actual risk of contracting 
malaria will be reduced. Malaria has in fact been reduced in Zanzibar, so the perception 
of malaria being more of a problem in the past is accurate (ZMCP, 2005b). However, a 
decreased number of malaria cases does not mean that malaria is not a problem anymore, 
and definitely not that it is under control. In some cases it may also be true that malaria is 
more common in other villages, due to differing environmental conditions, but it may 
also be a sign of what Weinstein (1982) has called unrealistic optimism. Generally, 
people tend to think that they are invulnerable and expect misfortunes to happen to 
others. This holds true for a wide range of health conditions, from getting a cold to 
having a heart attack. People’s perceptions of risk and susceptibility may in fact be 
inaccurate though, and thus contribute to why they do not practise healthy behaviours. 
Individuals tend to be selective in that they focus on their own risk reducing behaviours, 
while ignoring their risk increasing actions. This selective bias is also egocentric in that 
people tend to focus on others negative health behaviours and ignore what health 
increasing behaviours other people perform. In comparison to others, people tend to 
believe that they are less likely themselves to get a specific health problem. Thus, it 
seems unlikely that “all other villages” would be worse off concerning environment and 
malaria prevalence. The perception that “it does not happen here and now” could 
therefore reflect a biased risk perception. If people tend to underestimate their own risk of 
being affected by illness in comparison to others, this process can reduce the willingness 
to engage in health behaviours. Seen through the eyes of the HBM, this means a 
decreased perceived susceptibility which may result in a smaller likelihood of taking 
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precaution.  

Mosquito density 
Since all informants in some way made the link between mosquitoes and malaria, many 
informants also stated that when the number of mosquitoes drops, the risk of getting 
malaria is greatly reduced. These remarks by the informants indicated that the degree of 
risk they perceived themselves and their children to be exposed to, was to a great extent 
dependent on their perception of mosquito density. The perceptions expressed on this 
matter showed that seasonality was of great importance. One major belief was that the 
number of mosquitoes decreased during the hot seasons whereas it increased during the 
cold and/or rainy seasons. It was widely believed that “there are no mosquitoes in the hot 
season”, defining the occurrence of mosquitoes to non-existent in that period. “Here in 
our place with this sun [in the hot seasons], you’ll never hear mosquitoes even while 
sleeping, and children don’t know that there are mosquitoes in the world”, one father 
explained. Not actually seeing or hearing any mosquitoes were also taken as a proof for 
their absence. If they were present, they would make noise or be visible. The cold and 
rainy seasons were on the other hand perceived as “the periods of malaria” with high 
mosquito density. Consequently, informants believed that since mosquitoes come 
seasonally, malaria does as well. Some had a more balanced opinion and stated that there 
were not so many mosquitoes in the hot seasons, although they still existed. Despite the 
actual decrease in mosquito density during the hot seasons, some informants also 
correctly addressed that even if there are no rains there will be malaria, and that 
mosquitoes are common all year round. “It is not possible for a child not to get malaria”, 
one father said, feeling his children could not be safe from malaria anytime of the year. 
Feeling safe could also be deceptive and another father concluded that “…you can hope 
that you are fine with your children but suddenly malaria arises because it is an endemic 
disease”. Thus, most people believed themselves and their children to be susceptible to 
malaria during certain times of the year, but not so susceptible during others: “…you can 
have a break one or two months, but the third one [malaria] can emerge”.  
 
Many of the informants said that the risk of getting malaria is low or non existent in the 
hot seasons due to few or no mosquitoes, and higher during the rainy seasons because 
mosquitoes are many then. Thus the perceived susceptibility to malaria seemed to be 
closely tied to the perceived density of mosquitoes in a certain season. In one way this is 
positive; the connection between mosquitoes and malaria is necessary for people to 
understand why it is important to use bed nets (Adongo et al., 2005; Macintyre et al., 
2006). But when in the hot seasons mosquitoes are few enough for people to perceive 
them to be non-existent, this still does not mean that there is no risk of malaria. In the 
Bagamoyo district in Tanzania, which has similar malaria endemicity to Zanzibar, it has 
been shown that mosquito density and risk of being infected are not proportional (Winch 
et al., 1994). This depends on the fact that in July and August, even though the climate is 
hot and the mosquito density relatively low, many of the mosquitoes that do exist are old 
and thus more likely to have been infected with malaria. Mosquitoes are four to five 
times more likely to carry malaria parasites in July than in April and May, which results 
in an intense malaria transmission in spite of a low mosquito density. Thus it is a 
cognitive error to conclude that decreased mosquito density means a reduced risk of 
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malaria infection. The risk of malaria is always present and the perceived susceptibility to 
malaria thus follows the perceived density of mosquitoes in a faulty way. The reduction 
in mosquito numbers in the hot seasons seemed to reduce informants’ perception of 
susceptibility to malaria too much, affecting their preventive health behaviours of using 
bed nets negatively. Later on we will see how this lowered perception of susceptibility 
teams up with a powerful barrier to reduce bed net use in the hot seasons. 

Mosquito types 
The perception of mosquito density was also affected by another factor, namely the 
preventive measure of IRS. All the households visited had experience of house spraying. 
The informants agreed on that it temporarily had reduced the number of mosquitoes, 
although many also perceived that the mosquitoes were coming back in just a few days. 
Informants did not however perceive all mosquitoes as malaria causing and commonly 
believed that IRS killed only the “malaria mosquitoes”: “Yes, there are some few 
mosquitoes but they are not so active for causing malaria […] I mean those remaining 
mosquitoes have no problems of malaria, just for disturbing”. If their houses had been 
sprayed, the informants consequently perceived that the risk of malaria was not to such a 
great extent dependent on the perceived number of mosquitoes, as on the type of 
mosquitoes. To visibly identify a “malaria mosquito” from a “disturbing mosquito” was 
nothing informants believed they could do though, thus relying on that those present 
mosquitoes could not transmit malaria when biting.  
 
Many of the informants mentioned that when their houses were sprayed in the IRS 
campaign they were told by the sprayers that the insecticide would kill all malaria 
causing mosquitoes and that all surviving mosquitoes would be non-harmful. This is 
probably a good way of creating acceptance of the IRS spraying, reducing criticism of 
lack of efficiency. However, in the context of perceived susceptibility, the belief of 
harmless mosquitoes actually threatens to decrease the motivation for bed net use. 
Holding the fundamental belief that malaria is caused by mosquitoes has been shown to 
positively affect preventive behaviours aiming at vector protection (Adongo et al., 2005; 
Macintyre et al., 2006). If that belief is altered, the perceived susceptibility to malaria 
may be lowered. For bed net use, this message might therefore have a different, and not 
welcome, effect. The IRS spraying can probably not guarantee a 100% kill rate of all 
malaria carrying mosquitoes, even though its efficiency is very high. Potetially, this could 
lead to a smaller but still present risk of malaria infection. In the community information 
letter in preparation for the spraying it is pointed out that the continued use of bed nets 
after IRS spraying is important, but if the community perceives that the remaining 
mosquitoes are harmless, this could still affect the use of bed nets negatively. This belief 
could reduce the perceived susceptibility to malaria to zero since all remaining 
mosquitoes would be perceived as non malaria causing. The benefit of using bed nets as 
malaria prevention would thus, according to the HBM, disappear. Other benefits would 
still be a possible reason to use bed nets, but a single benefit is not as strong as two 
together. This can be seen as an example of how community messages in one malaria 
prevention campaign may have potential adverse effects on another. 
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Children’s vulnerability 
So far in this account, the HBM component of susceptibility has been used to cover a 
general perceived feeling of being at risk of contracting malaria. Yet, the cognitions that 
constitute the construct of susceptibility in the HBM can be broken down into two 
subcomponents that address different aspects. Brewer et al. (2007) make a distinction 
between two overlapping but distinct concepts when it comes to the component of risk 
perception: likelihood of harm and susceptibility to illness. The concept of likelihood of 
harm can be understood as the probability of being harmed by a hazard under certain 
behaviour conditions. The perceived risk of getting malaria if not sleeping under a bed 
net could illustrate this definition. For the mothers and fathers interviewed, perceptions of 
mosquito density and mosquito type affected this perceived likelihood of harm. The 
concept of susceptibility to illness is by Brewer et al. (2007) seen as the vulnerability in 
comparison to others, for example if one is more likely to get malaria than other people. 
The term susceptibility as originally described in the HBM is often used interchangeably 
with likelihood of harm, but could also be used to emphasize individual resistance or 
constitutional vulnerability to illness. 
 
By the mothers and fathers interviewed, children were generally perceived as more 
vulnerable to malaria in comparison to adults. Parents perceived that children got sick 
more often and that they were more prone to catch malaria as well as other diseases than 
adults were. Parents thus believed that their children were more susceptible to malaria 
than they were themselves. It was believed that small children had not yet developed any 
resistance against illness, that their immune systems were still under construction, and 
that their delicacy made them more vulnerable. Some parents admitted to worry about 
their children getting malaria and saw future illness episodes as likely to affect their 
children. They also perceived a greater likelihood that the children, compared to 
themselves, would be sick. 
  
Although it should influence the perceived likelihood of developing the disease, believing 
that one is more susceptible than others to an illness does not automatically mean that one 
holds the perception that there is a great probability of getting that illness (Brewer et al., 
2007). If a person for example believes that a child is more vulnerable to malaria than 
adults, but do not think that malaria is likely to affect anyone at the time present, perhaps 
because “it is the hot season and there are no mosquitoes” or because “after IRS there are 
only harmless mosquitoes”, that person will probably not feel that children are at risk for 
malaria. Thus, having the feeling that children are more likely to get malaria needs to be 
considered together with a more general perception about the risk.  
 
Malaria was also seen as more severe for children since they were perceived as more 
delicate and that their health status therefore could change rapidly. The mothers and 
fathers interviewed said, without exception, that malaria was a dangerous disease for 
children and that it could be very serious in terms of its consequences. All of the 
informants also had previous experience of malaria in the family, in general both from 
being ill themselves and from witnessing illness in their children. Parents saw practical 
circumstances contributing to the increased severity for children, such as difficulties to 
detect and understand symptoms in children since they could not always tell themselves 
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what was bothering them, and refusal to take medicines when diagnosed. Some parents 
suggested that it would be better if they were sick themselves, instead of the children, 
indicating the greater effect malaria would have for a child than for an adult.  

Medical consequences 
It was evident that malaria was perceived as a very severe disease among the parents. 
Many however made a distinction between non-severe and severe malaria. The perceived 
symptoms of non-severe malaria included fever, sweating, vomiting, head ache, stomach 
ache, inactivity and weakness. If the child was not given treatment this could escalate into 
more severe forms of malaria, including symptoms such as high fever, shivering, anemia, 
acting crazy, stiffness and convulsions. Informants had often seen the symptoms at close 
range during their children’s illness episodes, retelling how “he was very weak, very hot 
with fever”, “he was shaking and shaking” and “he was like a crazy person, crying, 
shouting to people, kicking things, shouting loudly”. The more severe symptoms were 
associated with the serious condition of cerebral malaria, “malaria that has gotten into the 
head”, which was perceived as leading to either mental disabilities or having a fatal 
outcome. One father stated that “there are two things about malaria, first malaria can 
make you run crazy and malaria can lead you to death”. Other possible consequences that 
were brought up were developmental delays, mental changes and speech loss.  
 
“Rush to the hospital” was a common expression among the parents. If a child showed 
symptoms of illness, the parents would hurry to the health facilities in order to get the 
treatment needed. Some highlighted the severity when pointing out the importance of 
taking the children there in time, as soon as you discover possible signs of malaria: “it is 
easy to treat, if you treat a child in time” or “I will think, ‘oh I don’t know whether he 
will survive’, so that’s why, even if it is simple sickness, I take him quickly to hospital 
before it gets worse…”. Not everyone was so aware of the time factor and would not 
rush: “in this morning time, a slight fever can come up and then disappear, so in that case 
you can just leave him for so long, it’s not serious, the following day, then you take him 
to the hospital”. Although giving utterance to the severity of malaria and its symptoms, 
many also expressed that as long as the child was taken to hospital, he or she would be 
cured. Most believed that malaria often caused deaths to children, but a common 
perception was that if you took the child to hospital for treatment, then the child would be 
cured, thus putting a lot of trust in modern medicine and additionally, for some, also in 
divine will: “nothing will happen, except we will take him to the hospital, we will get 
medicine and in Gods will he will be cured”. Yet, some perceived that it was difficult to 
treat malaria and that there were no guarantees for recovery, even if you took the child to 
hospital quickly. Two mothers had personal experiences of children dying in malaria, 
adding to the perceived severity of the disease. One mother expressed her lack of 
knowledge about malaria at that time, and how she had tried to find remedy for her child: 
 

“…when I gave him panadol it did not work, it was too late when I took him 
to hospital, he was very pale, so pale, due to malaria, as I did not realize from 
the beginning […] he was just starting to be transfused… it did not take long 
for him to die”. 
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Informants agreed that malaria is a serious disease which may cause death. They also 
vividly described their personal experiences of children sick with malaria. In this sense, 
their perceived severity of the disease seems to be high. According to the HBM this may 
add to the likelihood that they will engage in health protective behaviours such as bed net 
use.  
 
The descriptions of symptoms given by the informants were generally in accordance with 
the biomedical explanation (Lankinen et al., 1994). This probably reflects knowledge 
gained from recent years’ health education. Labelling and differentiating malaria from 
other less severe conditions, such as fever and flu, is hard if not impossible in the initial 
stages of malaria, and a correct diagnosis needs to be obtained by microscopy. This is of 
great importance when it comes to the informants’ health seeking behaviours for their 
children, since efficacy of treatment depends upon correct diagnosis at an early stage. If 
non-severe symptoms are left untreated they may develop into severe symptoms with risk 
of disability or death. Also in the field of taking preventive actions, parents’ perceptions 
of symptoms as possible malaria symptoms, are vital. If one perceives that the symptoms 
of malaria are severe but that the symptoms witnessed are due to something less serious, 
the overall perception of malaria as a threat may be weakened.  
 
The perception that it is easy to cure malaria in the hospital may also reduce the 
perceived severity of the illness. A disease which is easy to cure is not as bad as an 
incurable disease. According to the HBM this might reduce the willingness to use bed 
nets. The fact that most of the informants stated that they “rush to hospital” as soon as a 
child gets a fever would suggest that they are very concerned with what may happen to a 
child who has malaria. The father who had a less drastic solution and stated that he would 
wait for about half a day to see if the fever passes before taking the child to hospital 
might have had a different perception of the severity of malaria. Another, perhaps more 
likely explanation, is that the other informants exaggerated their quick and determined 
response to a feverish child somewhat. The social desirability of taking the malaria threat 
seriously should thus not be overlooked when analyzing information from the interviews.  
 
The HBM proposes that a high threat, that is high perceived severity and susceptibility, 
may add to the likelihood of preventive action being taken. There are also theories of how 
perceived susceptibility and perceived severity may affect each other. Zola (1966, in 
Jemmott, Ditto & Croyle, 1986) has referred to populations where particular disorders are 
widespread, but not necessarily seen as pathologic and accordingly not so often sought 
treatment for, proposing that this could be understood as that the disorders has been seen 
as benign due to the perceived high prevalence. If a condition is perceived as common it 
may therefore not be perceived as so severe. Malaria may thus be perceived as less 
serious if at the same time it is perceived as common and familiar, as it was by most of 
the informants. This would mean that perceptions of how common a disease is, in terms 
of the HBM factor susceptibility, may affect the perceptions of the disease’s severity. The 
HBM proposes that this in its turn would affect the likelihood of taking preventive action, 
for instance using bed nets. 
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Social and emotional consequences 
If a family member gets ill, it is reasonable to assume that it would affect the family 
negatively in different ways. Thus, the believed changes malaria in a child would have 
for the parents’ daily life added to the perceived severity. Fathers, traditionally having the 
economical responsibility, focused on how a sick child would affect and be affected by 
the family’s economical situation: “Definitely it will affect me, because nowadays you 
need money for treatment, I have to spend my money and if I don’t have I have to borrow 
in order to treat my child”. Fear of not being able to afford treatment for the child was a 
major concern for many fathers. Looking for medicine or taking the child to hospital also 
meant not being able to work, and the lost income could lead to difficulties for the rest of 
the family as well. Mothers, having responsibility for household chores and being the 
main caregivers for the children, also mentioned the economical aspect but didn’t 
generally believe that their daily lives and routines would become altered. In fact, most 
said that their household routines would continue as usual. Caring for a sick child was a 
recurring feature, and some mothers already saw it as a part of daily life.  
 
Though perceiving the practical changes differently, both mothers and fathers expressed 
that having a child sick in malaria would mean an emotional change for them. They 
would feel sad and worry about the consequences, and the brothers and sisters would be 
sad as well as they would all be caring for the sick child. Some of the mothers and fathers 
expressed how worried they had been when their children were ill in the past. One mother 
said “you will be moving here and there to find the way to help and you will be so sad, 
oh! my child is sick… you will not be normal as you used to be”. An interviewed father 
expressed: “I won’t feel happy, I’ll have to be sad in my heart” if one of his children got 
malaria, and continued: “if a child is sick, even my activities can stop and all my thoughts 
will be on the sick child”. Under the circumstances of having cared for and maybe even 
lost a child in malaria, parents expressed that they would be very worried if a child in the 
family got sick. “You will imagine the same might happen to him, you will be worried 
but you have nothing else to do”, one mother said. 
 
The consequences for daily life also add to the perceived severity of malaria. Similar 
social consequences of malaria that was reported by the informants have also been 
described by Jayawardene (1993) who revealed that families experience serious 
interruptions in their daily activities because of malaria. The severity of the impact on the 
household varied depending on which person that was sick. If the household head was ill 
and therefore could not work the effect was the greatest. The direct financial burden of 
malaria, such as transportation to medical care and treatment costs, was accompanied by 
loss of working days and wages, which heightened the families fear and frustration 
(Jayawardene, 1993). Having the financial responsibility, it meant a greater change for 
the interviewed fathers daily lives to have a sick child, which may add to the perceived 
severity for the fathers. According to the HBM, this could contribute to fathers being 
more motivated to use bed nets, although this has not been seen in the results. The 
perceived emotional consequences of having a sick child did not differ significantly 
between mothers and father though, and the emotional consequences may have greater 
impact on the overall perceptions about malaria. Inducing fear of consequences into 
people may be efficient in improving health behaviour to a certain degree (Ruiter, Kok, 
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Verplanken, & Brug, 2001). However, if the fear of a condition is too strong, the 
individual may be paralyzed by fear and neglect taking healthy precautions. The 
informants acknowledged the seriousness of malaria, but did not report any exaggerated 
worry. Thus, the informants fear of malaria is probably not too severe, but on a level that 
motivate taking precautions. 

Responsibility and control 
The parents interviewed perceived that malaria was a threat to their children’s health. 
Most of them also seemed to have the idea that they were able to do something to prevent 
malaria, and thus lower the risk of illness. Using bed nets, spraying the house and not 
keeping water for mosquitoes to breed in was mentioned as examples of what the 
informants brought up as their own responsibility. However, taking action was not seen 
as a guarantee for staying healthy, and some informants addressed that illness could strike 
haphazardly. On the other hand, some of the informants had a strong belief that powerful 
others such as health workers and “malaria experts” should take care of the malaria 
problem: “…the experts should do all that is possible to prevent children against 
malaria”. While some saw their own actions as less important and put the responsibility 
upon authorities, others maintained their own active role, believing that the health 
workers had responsibility to inform the people, but that the responsibility to follow the 
instructions was personal. 
 
God was by some mentioned as a powerful other who was perceived as being in charge 
of the health of human beings and responsible for illness in children. As seen in the 
results above, some of the parents seemed to rely on God or a higher power for a child to 
recover from illness. It was also an established belief that “only God knows the chances” 
for the children to get malaria. Believing that a divine power causes malaria could also be 
seen in combination with the biomedical explanation. Since God decides over everything, 
he decides over mosquitoes as well, one informant concluded, seeing no incompatibility 
between the two. Relying on God, some informants perceived that there was nothing they 
could do to prevent malaria or other diseases: “As it is God who decides, this one should 
have headache, he will do it, if he decide, this should have fever, God will do it”. 
However, the perception that it was beyond their power to affect what was decided by 
God did not coincide with not taking any preventive actions. “I am doing my best but 
God is the one who decides”, one mother said, aiming at how she tried to wash and clean 
for her children to keep them in good health. Thus, bed net use and other preventive 
health behaviours were reported also by informants who highlighted the power of God. 
 
The theory of Health Locus of Control deals with to what individuals attribute the reasons 
for them to be sick or healthy. An individual’s attributions can be either internal, 
considering reasons inside the individual such as traits or behaviour to be more important, 
or external, attributing their health or sickness to factors outside of the individual. The 
external factors are subdivided into two variables; powerful others (e.g. health experts), 
and chance. The theory predicts that individuals high in internal locus of control will be 
more likely to perform health protective behaviours than individuals high in external 
locus of control. Originally it was thought that internal and external locus of control were 
at either end of a continuum, but it has later been shown that the same individual can 
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have a high internal and external locus of control at the same time. (Luszczynska & 
Schwarzer, 2005) 
 
It was not possible to characterize the informants as having either only internal or only 
external locus of control. Their answers pointed towards both positions being represented. 
Recognizing personal responsibility would be a sign of an internal locus of control. The 
comments given by the informants indicate that the recent projects may have given the 
community a chance to feel somewhat in control of the malaria situation by informing 
and providing preventive means such as bed nets. Believing that God, the Sheha or other 
authorities are responsible instead points towards an external locus of control, which was 
also to be found in the interviews. Some of the informants mentioned that the experts 
should help them with instructions, but that it was their own responsibility to follow them 
later, which may be an example of both internal and external locus of control. Also the 
concept of chance was noted in some of the informants’ responses, saying that malaria 
may strike randomly. The reason for this perception of randomness may be that in some 
cases children get malaria even while using a bed net. When this happens the perception 
of uncontrollability, which could affect net use negatively, may arise. 

Reasons for starting to use bed nets 
The reasons why people start to use bed nets can also give an idea of why they use them. 
The informants could not recollect an exact time when they started to use bed nets, but 
mentioned events that initiated their use. As described earlier, informants had the 
perception that the amount of mosquitoes had been greater in the past. The perception 
that the number of mosquitoes had increased “back then” was referred to as an important 
initiator of bed net use. A time with many mosquitoes thus served as a starting 
mechanism. Becoming a parent was another reason:  
 
“I started using a bed net a long time back, when I got my first child I started using it… 
and if it wears out or if I get a new baby, then I should buy another one if I get means.”  
 
Other parents perceived their children to be vulnerable to malaria, but in spite of this, had 
started to use bed nets for them first some time after they were born. In these cases the 
health status of the children may have served as triggers for the start of bed net use. 
Parents’ experience of severe febrile episodes in their children in the past was reported to 
have an activating effect on bed net use. Two mothers had even lost children in malaria 
and those close personal experiences of the disease served as strong initiators. Becoming 
aware of the problem of malaria or being informed about the benefits of using a bed net 
were other instigating events. Informants said that knowledge about malaria learnt from 
hospital, health workers, the Ministry of health, radio and TV, had influenced them. The 
distribution campaign of LLITN’s and information given at that time were also 
mentioned as cues for using bed nets. One mother explained that the hospital had 
informed about the advantages with ITN’s over regular non treated bed nets. For her, this 
information served as a trigger, and as she then perceived that the children got sick only 
on rare occasions, she continued engaging in the use of treated nets. 
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Advantages of using bed nets 
When protecting their children with bed nets some parents said that they felt their 
children were safe from malaria. Some informants saw it not only as unlikely but 
impossible for their children to get malaria when they were sleeping under bed nets, 
whereas others more realistically saw bed net use as a risk reducer. The different themes 
of perceived advantages of using bed nets will be described below. 

Nuisance reduction or malaria protection? 
The main advantage with bed nets, as perceived by the informants, was that they 
prevented mosquitoes from biting. The use of bed nets for protection against mosquito 
bites could be interpreted in two ways, both as protection from possible malaria 
transmission and as protection from the nuisance associated with the bite in itself. Since 
people made the link between mosquitoes and malaria, it would be easy to assume that 
they meant that they are using bed nets to prevent malaria. This was true for some 
informants, and some also clearly stated that they believe that bed nets prevent malaria 
and that they use them for that reason. Some informants, on the other hand, focused on 
the nuisance that mosquito bites cause and that they themselves could not stand getting 
bitten, and therefore concluded that bed nets could protect their children from this 
discomfort. The difference between the benefits of avoiding malaria and not getting bitten 
was not always obvious though. It was common that informants perceived both malaria 
prevention and nuisance reduction as bed net benefits, but some emphasized illness 
prevention as the main gain whereas others primarily focused on the nuisance of getting 
bitten.  
 
For the bed nets to be used properly at all times, it is important that people are aware of 
the advantage of malaria protection. If informants focus only on nuisance reduction they 
would probably not see benefits of using bed nets when mosquitoes are few, since just a 
few mosquitoes may be possible to endure. According to the HBM, this reduced 
perception of benefits could decrease the bed net use. Since mosquitoes could still be 
many enough to cause malaria this would put the individual at risk of infection. Also, the 
combined perceived benefit of nuisance reduction and malaria protection when 
mosquitoes are numerous would give higher rates of use than one of them alone. All 
informants knew that mosquitoes cause malaria, but perhaps the connection to bed nets 
protecting from malaria would need to be emphasized more. 
 
Another nuisance reduction which bed nets were perceived to provide was protection 
from mosquitoes when trying to fall asleep. In order to have a good night’s sleep you had 
to keep the mosquitoes away, and without a bed net that was difficult. Not being able to 
sleep due to itchy bites and buzzing sounds from the mosquitoes was a motive for using 
bed nets. One mother said that under the bed net her children “…feel good... they only 
hear the insects outside, koooo… they don’t get them, they sleep well”. The benefit for 
the children to sleep well was also perceived as a benefit for the parents. If children slept 
well, the parents could also sleep well and feel thoroughly rested in the morning. The 
temporary relief a bed net could give in protecting the sleeper from mosquito bites and 
thus give him or her a good night’s sleep was a benefit that seemed to be of great 
importance for many of the informants.  
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In one way it is a fortunate accident that mosquito bites itch and that mosquito noise is 
perceived as a nuisance when trying to sleep. This could increase the willingness of 
people to use bed nets by giving them the additional benefits of protection against these 
nuisances (Binka & Adongo, 1997). The theory of operant conditioning, which is a part 
of learning theory, predicts that if a behaviour has a positive consequence for an 
individual, the likelihood for this individual to repeat the behaviour will increase 
(Craighead & Nemeroff, 2001). The positive consequence is called a reinforcer. In terms 
of learning theory the reduction of nuisance when using a bed net would be considered as 
a reinforcer for bed net use. The nuisance reduction thus acts to increase the likelihood of 
use. The nuisance reduction is a short term reinforcer because it gives an immediate 
reduction of nuisance as soon as the bed net is applied. The reduction of risk of malaria 
infection would be considered as a long term reinforcer since there is no clear immediate 
benefit and the reward of being healthy works on a longer time scale. According to 
theories on operant conditioning immediate short term reinforcers are more effective in 
changing behaviour than long term reinforcers (Craighead & Nemeroff, 2001). This 
supports the advantage of bed nets as nuisance reducers as a powerful maintaining factor 
in bed net use. 

Health improvement. 
Many informants felt that the health in the family had improved due to bed net use. 
Children were feeling well and did not contract disease as often as before. One mother 
said: “They [the bed nets] help us so much, thank God, because there was fever often 
when we were not using bed nets. Now it is better, we thank God”. Associated with using 
bed nets was the positive feelings of having a healthy family, of preventing illness and of 
keeping children safe and doing a good thing for them. Thus, use of bed nets meant that 
parents felt good about themselves.  
 
Positive affect which is associated with a health behaviour predicts higher tendency to 
perform the behaviour (Kiviniemi, Voss-Humke, & Seifert, 2007). Feeling good about 
oneself is a strong positive emotion and according to Kiviniemis research it has a positive 
impact on bed net use. The positive affects can also be interpreted as benefits in the sense 
that the HBM uses the word. Thus, the positive feelings connected to the behaviour 
would make it more likely for the person to perform it. The same prediction is made by 
the operant conditioning theory, where positive emotion would be described as a 
reinforcer which makes future use more likely (Craighead & Nemeroff, 2001 ). Trying to 
connect positive emotion to bed net use could be a way to increase the rates of use. 

Advantages for children. 
The parents generally believed that there were more benefits for children compared to 
adults in using bed nets. As shown above, people perceived their children to be more 
delicate. Therefore, they believed that children were more susceptible to malaria as well 
as that the consequences of malaria were going to be more severe for them. The benefit of 
staying well from malaria was consequently greater for children than for adults. 
Informants also believed that children, above all the really small ones, could not keep the 
mosquitoes at a distance by themselves. For example, they were not able to chase them 
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away as an adult or an older child could do, instead they were seen as defenseless without 
the extra protection of a bed net. The protection of sleeping under a bed net was 
accordingly perceived as more beneficial for children.  
 
The difference in perceived benefits for children and adults points to the fact that the 
benefits of a health behaviour can be perceived as different for different groups. Since the 
benefits for children are perceived as greater than for adults, the HBM predicts that 
children would be higher prioritized in bed net use. According to the informants reported 
bed net use, this was also the case. 

Additional gains. 
Many of the actions that people engage in that improve their health are not necessarily 
done for health reasons. People can for example use bed nets due to other benefits than 
malaria prevention. One father perceived staying warm as a gain of using a bed net in the 
cold and rainy seasons: “Well, it’s not hot in the rainy season, normally it’s cool here so 
even using a bed net is good creating heat”. A reason related to protection against 
mosquitoes was using a bed net in order to prevent other insects from disturbing. It was 
also reported that the bed net protected against other animals such as snakes and rats.  
 
Even if these perceived gains of bed net use are unrelated to the prevention of malaria, 
they can still increase the use of bed nets. According to the HBM, all benefits of a health 
behaviour add to the probability of a behaviour being performed. The possibility of 
promoting non-health related benefits as a possible approach to increasing bed net use has 
been pointed out in previous research (Winch et al., 1994). 

Disadvantages of using bed nets  
Many of the informants did not mention any disadvantages of bed net use. They felt 
comfortable no matter what season it was, they believed that the maintenance was 
manageable and they felt competent to use the bed nets. There were limited negative 
associations to bed net use among the informants with the exception of heat, which 
emerged as a distinct negative theme. Some limitations of the mosquito protection offered 
by the bed nets were also mentioned. These primarily concerned the possibility for a child 
to get malaria even if he or she sleeps under a bed net. Some informants pointed out that 
the child could get bitten by mosquitoes before he or she had gone to bed. People 
reported that mosquitoes sometimes penetrate the bed net or feed from a body part 
touching it. Mosquitoes could also be inside the bed net if one had not folded it properly 
or if the bed net had gotten damaged and was torn. Referring to this, one father concluded 
that “it’s difficult to fight mosquitoes for they are clever too”. 

Heat. 
A recurrent theme brought up by the informants was differences in climate between 
seasons. Based on the parents’ statements, the increased heat during the hot seasons 
emerged as a main disadvantage for bed net use, since the bed net was perceived to make 
the heat worse and impede ventilation. The high temperature during the hot seasons was 
by far the most common reason not to use bed nets, both for parents and children. Parents 
based the decision of letting children sleep with or without the bed net, not so much on 
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children’s complaints as on their own perception about heat: “… if it is too hot to use a 
bed net, I decide to take him out of the bed net because poor ventilation”, a mother said. 
The combined heat from the season and the bed net was perceived to make it difficult to 
sleep, a barrier that seemed to be of great importance for the informants’ bed net use. A 
bed net was thus perceived as protecting against mosquito bites in the cold seasons, 
enabling the informants and their children to sleep. In the hot seasons on the other hand, a 
bed net was seen as increasing heat, reducing the prospects of getting a good night’s 
sleep. Parents sometimes therefore refrained from letting their children sleep under a bed 
net in the hot seasons. One father explained how he wanted to give the children some 
relief during night time: “… and how much I fear the mosquitoes, sometimes I go to 
where the children are sleeping just to check if there’s any movement of mosquitoes 
around the net, if no movement then I remove the net for getting fresh breeze”. Some 
informants saw the heat as a negative aspect but would still not get the children out of the 
bed nets, perceiving that the risk of children being exposed to mosquito bites outweighed 
the discomfort of being hot.  
 
The heat barrier occurs only in the hot seasons. Unfortunately the perceived susceptibility 
to malaria is low during the same periods due to few mosquitoes. During these seasons 
the heat barrier and the low susceptibility combine to reduce the likelihood of bed net 
use. Similar to what was found in this study, Alaii et al. (2003) found heat to be a barrier 
to bed net use. The cognition that makes parents take their children out of the bed net is 
probably a concern for the child’s well being and comfort. Perhaps it is thought that the 
increased heat and bad ventilation can hurt the child. In context of the HBM this can be 
seen as a clear example of how benefits and barriers are weighed against each other. If 
perceived benefits such as nuisance reduction and malaria protection outweigh barriers 
such as increased heat the health behaviour will be performed. If, on the other hand, 
barriers are perceived as stronger, no action will be taken and the bed net will not be 
used. To shift the balance towards use either the perceived benefits can be increased or 
the perceived barriers reduced. Since benefits and barriers are perceptions, this can be 
done by changing how people think about bed net use (Rosenstock et al., 1997). Perhaps 
promoting the perception that children will not be hurt by the heat could help break down 
the heat barrier. 

Practicalities. 
A few informants had complaints on the size of the freely distributed LLITNs. They were 
either perceived as too small if several children had to sleep under it or too big to fit the 
bed, making it difficult to arrange. The qualities of the bed nets, such as size, texture and 
color, were not reported by the informants to have a great influence on their bed net use 
though. 
A negative aspect associated with the use of bed nets was the maintenance required. 
When talking about maintenance, the retreatment of ITNs on a regular basis was 
mentioned together with the procedure of washing regular bed nets in order for them to 
stay clean. If the family did not use the bed nets in every season, then during the hot 
period one also had to put the bed net up and keep it in a good place where it would not 
be easily damaged. None of the informants mentioned maintenance as a major problem, 
but devoting time to keeping the bed nets in good condition appeared as a minor obstacle 
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for some informants. Concerning the maintenance, informants did not report any 
difficulties in the performance itself. Instead, they focused on the time they had to spend. 

Economy. 
The economical cost of buying bed nets has been a major barrier to bed net use before the 
free distribution of LLITNs since people generally could not afford buying one (Principal 
Strategy 1, n.d.). This barrier has now been largely eliminated for children under five by 
the free distribution. Since most families had several children, cost was still a barrier for 
bed net use for older children though. Only the children under five received free bed nets, 
and they were also given priority in the families if there were not enough bed nets for 
everyone. Several children often shared a bed net and if the household could not afford 
bed nets for every family member, the parents were the ones who refrained from sleeping 
under one. Cost was thus seen as a barrier for the informants own bed net use, but not to 
such a great extent for children. Many informants also perceived that cost was still a 
major barrier to buying new bed nets if the ones they had would wear out. Informants 
ranked bed nets as a priority but were not sure if they could find the means to purchase a 
new net in the future when the old one had to be replaced.  
 
The economical cost which was present before the distribution thus still remains. 
Economy was not a barrier for use of the received bed nets, but for purchase of new bed 
nets. The mass distribution of LLITNs has succeeded in covering a large proportion of 
the target population, but it is still unclear how the coverage of the rest of the population 
or replacement of worn out bed nets will be handled. The community will probably have 
to invest own resources to finance this at some point in the future. Has the free 
distribution made people rely on external funding, decreasing their willingness to invest 
own resources, or has it rather increased people’s sense of the importance of owning and 
using bed nets? According to the results of the interviews the informants felt an 
importance of investing in bed nets in the future, but they were unsure of whether it 
would be economically possible or not. One possibility is that the free distribution 
decreases the personal responsibility for buying bed nets, which would mean that free 
distribution negatively affects people’s willingness to invest themselves. On the other 
hand, some social theories would oppose this. Cognitive dissonance theory proposes that 
once individuals have invested effort in a behaviour they tend to justify this by changing 
their attitude to be more positive towards the behaviour (Klein, Bhatt & Zentall, 2005). 
The phenomenon is called justification of effort. In the case of bed net use this could 
mean that having owned and used a bed net for a period of time, thus investing time and 
effort in using it, would increase the likelihood of wanting to own and use a bed net 
again. This is related to the formation of habits. According to theories about habitual 
behaviour, once a behaviour has been established as a habit it happens automatically 
without conscious decisions (Taylor, 1995). If owning a bed net for a period of time 
establishes use as a habit it may affect willingness to get another bed net positively. This 
study does not reach a final conclusion on these matters and further investigation of the 
effect of free distribution on the willingness to purchase bed nets is needed. 



35

Feeling competent 
Informants did generally not perceive any difficulties concerning how to use the bed net 
the right way. The stories about their bed time routines for the children did not reveal any 
obstacles in particular. Parents, mainly the mothers who were the ones responsible for 
putting the children to bed, described the use of bed nets almost as something habitual 
that one does without consideration. Judging from several statements, parents felt 
confident about how to use bed nets for their children: “It’s easy [to use a bed net], it’s 
not difficult at all” and “I arrange the beddings, put him to bed, and cover him with the 
bed net”. 
 
This can be interpreted as a high self-efficacy. Self-efficacy, or whether or not a person 
thinks that he or she is able to successfully perform an action, influences health 
preventive behaviours according to the HBM. If the informants think that it is difficult to 
perform the action of using bed nets, they may therefore not do it. In this case, lack of 
self-efficacy does not seem to be a problem for bed net use. The perceived feeling of 
competence in performing a behaviour can rather be turned around into a positive 
attribute of the action. If someone really enjoys and feels skilled at doing a particular 
behaviour he or she may be more likely to do it. In the case of bed net use, the handling 
of the nets is a non-complex task that seems to be almost habitual. This probably means 
that self-efficacy is not as important for bed net use as it would be for more challenging 
behaviours. 
 

Final discussion 
The purpose of the study was to elucidate which community beliefs that could have an 
impact on bed net use for children under five. The use reported by the informants was 
generally high, and expressed beliefs connected to bed nets were generally more positive 
than negative. Main findings were that the malaria threat to children was considered 
greater than to adults, that the overlap between heat and low susceptibility in the hot 
seasons could be a reason for low rates of use and that there is a risk of negative impact 
from health messages in uncoordinated health campaigns. 

Combining factors of the Health Belief Model 
When using the HBM it is important to consider how different factors affect each other 
and together contribute to health behaviours being performed or not (Rosenstock & 
Strecher, 1997). Perceived susceptibility and perceived severity combine to form an 
appraisal of the threat exerted by a disease. The results from the interviews show that 
there was a general belief among the informants that malaria is a severe disease with 
serious symptoms that constitute a risk of disability or death. In the cold seasons the 
informants also found themselves and their children to be at risk of contracting malaria, 
i.e. the general belief of being susceptible was high. Parents mentioned the commonness 
of malaria and their own personal experiences of the disease as reasons for their high 
perceived susceptibility to malaria. The two factors of high perceived severity and high 
perceived susceptibility together give a combined picture of malaria being perceived as a 
high threat disease during the cold seasons, a disease which it is important to protect 
yourself and especially your children from. This is a necessary foundation for reaching a 
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high rate of bed net use. In the cold seasons no major barriers to use existed, and benefits 
of both malaria protection and nuisance reduction meant a high perception of benefits of 
bed net use. The use of bed nets in the cold seasons was also generally reported to be at 
high levels. 
 
The informants’ perception of susceptibility was not a stable foundation for reaching high 
rates of use in the hot seasons. This largely depends on the informants’ perception that a 
small number of mosquitoes mean a small risk of contracting malaria, which is not 
necessarily true (Winch et al., 1994). Hence, in the hot seasons, when the mosquito 
density is low, the perceived susceptibility is low among the informants. The low 
perceived susceptibility significantly reduces the benefits of using bed nets since 
protection against a disease which you are not susceptible to is not necessary. At the same 
time the important benefit of mosquito nuisance reduction is lowered, also due to the 
lowered mosquito density. The HBM factor of barriers is also affected in the hot seasons. 
The only major perceived barrier to use which was found in the interviews was excessive 
heat. This problem occurs only in the hot seasons. When looking at the combination of 
these factors it means that two different mechanisms, that of low perceived benefits due 
to low mosquito density and that of high perceived barriers due to excessive heat 
combine in the hot seasons. The risk is imminent that the increased perceptions of 
barriers will outweigh the reduced perceived benefits during the hot seasons and lead to a 
low use of bed nets. As pointed out by Winch et al. (1994) special promotion of use 
during the hot seasons is probably necessary to reach high use rates. 
 
Some of the factors in the HBM can be seen as very important in this particular case of 
health behaviours whereas others probably do not exercise a great deal of impact on the 
targeted health behaviour of bed net use. The concept of self-efficacy for example does 
not seem to have much influence on the bed net use behaviour since it is a non complex 
behaviour compared to many other health behaviours. Perceived susceptibility and 
perceived barriers on the other hand probably have a strong and direct effect on the 
behaviour. The cognitions with the highest impact on behaviour thus need to be targeted 
in the work of developing preventive strategies to fight malaria.  

Suggested interventions 
Based on the findings of this study some recommendations for the future work in malaria 
prevention can be given. Since the perceived susceptibility to malaria is low when 
mosquito numbers are perceived to be low in the hot seasons, the further work in 
changing community perceptions would probably benefit from concentrating on the ever 
present risk of malaria, and that the risk can be almost as high when mosquitoes are few 
as when they are many due to increased percentage of infected mosquitoes. This requires 
that comprehensive information is communicated to communities in a simple language 
(Adongo, Kirkwood & Kendall, 2005; Winch et al., 1994). All informants knew that 
mosquitoes cause malaria, but simply knowing that does not exclude other possible 
causes. Perhaps education campaigns need to take another step and with a comprehensive 
scientific explanation inform people about the complexity of transmission and why it is 
mosquitoes only that cause malaria. The problem of heat needs to be handled in some 
way as well. This is the main reported barrier to use and to reach a good pattern of use 
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during all seasons it must be adressed. Information given during the IRS campaigns 
would benefit from being revised so that the remaining mosquitoes are still perceived as a 
threat of malaria infection. In general, information campaigns should be more 
coordinated between different types of interventions so that unwanted side effects from 
community messages are avoided. A clear and unanimous message to the communities is 
necessary for bed net use to reach acceptable levels (Adongo, Kirkwood & Kendall, 
2005). 
 

Methodological discussion 
Conducting interviews with an interpreter always constitutes a great challenge (Wallin & 
Ahlström, 2006). This study is no exception. Interpreting in an interview situation is a 
very demanding task. The interpreter must quickly find a way to express asked questions 
in a way such that the questions can be understood by the informant, and then interpret 
the answer back. Information is lost both through the (necessary) reformulation of 
sentences and by limitations in the interpreter’s capability of transferring non verbal 
information such as body language or intonation. Consequently the information received 
in an interpreted interview can not be as accurate or in-depth as in a non-interpreted 
interview. Also, the indirect nature of communication through an interpreter makes it 
harder for the researcher to establish a strong rapport with the informant. In this study this 
may have been accentuated by the fact that the informants had more in common with the 
interpreters than with the researchers. The interpreters and informants may have belonged 
to different socio economic classes but still shared the same native language and a 
common ethnicity. The researchers on their side were very different from the informants 
in all these variables. Because of this the informants may have tended to form a stronger 
relation with the interpreter than with the researcher. In this study the common spoken 
language of the interpreters and researchers was English. Even though both the 
interpreters and researchers had at least a good level of English knowledge, English was 
not spoken natively by either the researchers or interpreters. Also, the interpreters were 
not professionally trained interpreters and the researchers had no previous practical 
experience of working with interpreters. The interpreters had only a basic understanding 
of the theories behind the research which made it difficult for them to sort out which 
information may be important and which is irrelevant. Even though all these factors 
constitute challenges in making the interpretation process work well, much was also done 
to overcome them. The pretest gave an opportunity for the interpreter and researcher to 
practice working together, the interpretations were reviewed by an external researcher 
and a dialogue with the interpreters about how the interview situation could be best 
handled by both researcher and interviewer was ongoing during the whole project. The 
difference in cultures between the researchers and informants may have caused other 
problems as well. The informants in the interviews were probably not used to the type of 
questions put forward in this study. Researchers thus have a difficult task in conducting 
interviews in such a way that informants understand what is asked for.  
 
Social desirability probably had an effect on the answers given by the informants. The 
desire to be seen as having a good understanding of malaria and a high use of bed nets 
could have resulted in for example exaggerations in bed net use reports. Steps were taken 
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to reduce this effect by explaining about confidentiality and establishing good rapport 
with the informants. The first contact with informants was handled by the Shehas, the 
village leaders. He or she was the one who first contacted the informants. Because of this 
it was not possible to exercise direct control over how the study was presented to the 
informants. This may have caused confusion in the informants about the purpose of the 
interview and its voluntariness. This insecurity may have affected the chances of 
establishing a secure relation negatively in the actual interview situation. A way of 
getting around this problem would have been to hold a general information meeting with 
all potential informants before starting interviewing. However, due to the geographical 
distribution of the informants and their very limited mobility, this was not a viable option. 
In some cases the informant who was introduced by the Sheha was not the person asked 
for. At that time there was no possibility of finding the sought person. Instead the person 
offered was interviewed. In one case an informant was recruited last minute on site in the 
village. All these informants met the inclusion criteria for the study except two. One was 
not a mother but instead a grandmother of children under five. The other was a father 
who had children under five but still had not received a free bed net. These deviations 
from the planned list of informants have probably not affected the study negatively.  
 
In a study by Macintyre et al. (2006) it was found that a population in Eritrea which had 
been exposed to public health messages for a long period of time was more willing to use 
bed nets than a similar population that had been exposed for a shorter time. The 
population in North A has been part of frequent research on malaria for a long time, and 
thus may not be fully comparable to other populations in Zanzibar. This may limit the 
generalizability of the study’s results.  
 
It is also important to note that research done in developing countries should aim at 
taking advantage of the local competence available, in order to limit the always present 
risk of developing dependence on foreign aid that always comes to an end. Including 
local competence in research can also help overcoming cultural differences. The theories 
which the study is based on and which have been used in the analysis have been 
developed in a western culture. It is not certain that these theories are fully applicable to 
other cultures. However, even though the cognitions that the theories interpret are 
different between cultures, the way they affect behaviour should still be similar between 
cultures. Cooperation with local researchers, health workers and other competence may 
help in understanding how western theories can best be applied to other cultures. 
 
Even though some difficulties with this study have been mentioned, the results can still 
be considered valid. Doing research in foreign cultures is always more complicated, but 
the difficulties should not be discouraging. Research in third world countries can 
contribute to much needed development and should thus be considered a priority. 
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