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Abstract 

Background Zanzibar is among the few places within East Africa that have documented a significant reduction of 
malaria morbidity and mortality. Despite tremendous gains over the past decade, malaria transmission still persists in 
Zanzibar. This study aimed at understanding levels of malaria knowledge to provide recommendations that can be 
used to reinforce and scale up targeted malaria social and behaviour change interventions.

Methods A descriptive cross‑sectional survey was conducted through an administered questionnaire to 431 house‑
holds selected randomly. The interviewees were the heads of household or representative adults above 18 years. 
This study investigated the levels of knowledge about the causes, symptoms, and prevention of malaria in areas with 
high (> 1.9 per 1000) and low (< 1 per 1000) incidence of local malaria cases. The Principal Component Analysis (PCA) 
was used to compute the composite variable of each category. Descriptive statistics were calculated to understand 
variables of interest between low and high transmission areas. Multinomial logistic regression model was used to 
compare knowledge on malaria based on key variables.

Results A total of 431 heads of households were interviewed. Respondent age, education level, and wealth status 
were significantly associated with variations in level of malaria knowledge. Old age was found to be significantly asso‑
ciated with low knowledge of malaria (P < 0.001). The majority of study participants who had secondary and higher 
education levels had good knowledge of malaria (P < 0.006). Participants characterized as middle‑income had good 
knowledge compared to those characterized as low‑income (P < 0.001).

Conclusion The study identified existing gaps in malaria knowledge in low and high transmission areas. Low levels of 
malaria knowledge were documented among elderly and populations with lower education and income levels. There 
is a need to extend mobilization, advocacy, and expand channels of communication to reach all community mem‑
bers. The reported gaps in knowledge are important to consider when designing strategies to engage communities 
in malaria elimination in Zanzibar. Tailored social and behavioural change interventions aiming to increase malaria 
knowledge could enhance the uptake of malaria prevention services in the community.

Keywords Knowledge on malaria, Local malaria transmission, Incidence, Zanzibar, Tailored SBC, Intervention

*Correspondence:
Faiza Abbas
faizaabbas@yahoo.com
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12936-023-04472-y&domain=pdf


Page 2 of 11Abbas et al. Malaria Journal           (2023) 22:39 

Background
The World Health Organization (WHO) World Malaria 
Report 2021 indicates that about 96% of the estimated 
241 million malaria cases and 627,000 deaths attributed 
to malaria globally are reported from countries in Africa 
[1]. A WHO Global technical strategy for malaria 2016–
2030 has been developed to provide technical guidance 
to countries in scaling up malaria responses and moving 
towards elimination. The strategy has set ambitious tar-
gets of attaining malaria elimination to 10 countries in 
2020, 20 countries in 2025, and 35 countries in 2030 [2, 
3]. However, globally, malaria targets are off track by 37% 
at the current trajectory [4]. In addition, Zanzibar has 
been identified by the WHO and the Southern African 
Development Community (SADC) as being among those 
countries eligible for malaria pre-elimination, Zanzibar is 
expected to attain malaria elimination by 2023, according 
to the National Malaria Strategic Plan [5].

In Zanzibar, the prevalence of asymptomatic infection 
in the general population has declined from above 25% 
in 2005 to less than 1% where it has been maintained 
since 2008 [6, 7]. Data from health facilities across the 11 
districts indicate that the number of confirmed malaria 
cases declined from 12,000 in 2005 to 3,500 in 2015 [6]. 
In 2016, the malaria programme strengthened the sur-
veillance activities to classify all confirmed cases where 
local (indigenous) malaria transmission is defined as 
any case contracted locally with no strong evidence of a 
direct link with imported cases [8].

All passively detected malaria confirmed cases are 
reported from 305 public and private health facilities. 
District Malaria Surveillance Officers conduct investiga-
tions at index cases households to collect information by 
standardized questionnaire that allows classification of 
each confirmed malaria case by the origin of infection, 
i.e., imported, introduced, indigenous, or induced [8].

Despite the tremendous achievements in maintain-
ing low disease prevalence, progress has begun to stall, 
in recent years the number of reported malaria cases 
increased from 4,106 in 2018 to 9290 in 2021 [9, 10]. 
The annual parasite incidence has increased from 2.7 per 
1000 population in the strategic plan baseline (2017) to 
4.06 in 2019 [11]. Malaria transmission in Zanzibar is 
unevenly distributed from zone to district level. In 2021, 
Unguja island contributed to 86% (8033) compared to 
Pemba that reported only 14% (1300) of the total 9290 
reported malaria cases. West B and Urban were the lead-
ing districts contributing to 22% and 20% of all reported 
cases.

The coverage of malaria interventions across the island 
is high. According to the ZAMEP annual report of 2021 
[10], 100% of suspected malaria cases received parasi-
tological test and 100% of all confirmed malaria cases 

in public health facilities were provided with appropri-
ate treatment. The coverage of targeted indoor residual 
spraying (IRS) was 94% (n = 46,316), protecting a popula-
tion of 230,708 (94.5%) and mass long-lasting insecticidal 
bed nets (LLIN) coverage of 96% [10]. Several factors may 
have contributed to the malaria increase. It is, therefore, 
important to understand if lack of knowledge on malaria 
leading to less individual level participation was among 
the contributing factors.

Current interventions, including LLINs, IRS, and com-
munity case management are effective only if they are 
accessible, acceptable, and properly used within commu-
nities [12]. The WHO reported that having good knowl-
edge of malaria causes, signs and symptoms, mode of 
transmission, and prevention measures has led to the use 
of malaria prevention strategies and improved health-
seeking behaviour [13].

Human behaviour can also play a vital role in reduc-
ing malaria transmission and infection [14]. Elimination 
requires focus on reducing and eliminating malaria trans-
mission foci at a local level and community awareness 
can improve participation in malaria elimination efforts. 
These efforts could greatly accelerate the realization and 
sustainability of the malaria elimination strategy [15]. 
Knowledge of one’s own disease has often been empha-
sized as an important cognitive factor that can have a 
considerable impact on the patient’s adaptation to the 
disease and on the courses and its treatment [16]. Many 
factors have been contributing to low coverage and utili-
zation/acceptance of malaria related interventions by the 
community [17–19]. Several studies have been conducted 
previously to identify the level of knowledge among dif-
ferent population groups and the reports regarding the 
levels of malaria knowledge and associated factors differs 
among various studies. However, the majority of litera-
ture concluded that having a good knowledge regarding 
malaria cause, mode of transmission, sign and symptom, 
and prevention of malaria can increase the use of malaria 
prevention interventions and health-seeking behaviour 
[19, 20].

In Zanzibar, the first Malaria Knowledge, Attitude, 
Practice and Behaviour (KAPB) survey was conducted in 
2014 followed by the second in 2017. The Malaria KAPB 
2017 study sought to determine levels of knowledge, atti-
tudes and practices about malaria in both rural and urban 
residents and contribute to development of the knowl-
edge framework for developing new intervention strat-
egies for malaria elimination in Zanzibar [21]. Despite 
the useful information revealed from the previous sur-
vey, there are a number of subjects that need recent 
information. It is important to understand the current 
situation regarding the overall malaria knowledge espe-
cially in areas with low and high malaria transmission. 
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The objective of this study was to determine the level of 
malaria knowledge on causes, symptoms and prevention 
among shehia (lowest administrative structure) (the term 
shehia can be used in the plural, i.e. shehias) with a high 
and low incidence of local malaria. This could guide the 
malaria programme with the development of targeted 
social behavioural change (SBC) interventions based on 
current existing gaps in malaria knowledge in low and 
high transmission shehias. This study only focused on 
knowledge rather than considering all possible psycho-
social factors that can influence behaviour [22] many 
previous studies conducted elsewhere indicate that when 
knowledge on disease is high—community members’ 
acceptance and utilization of health services increase as 
well [19, 20].

Methods
Study design and the sample size
Zanzibar is a semi-autonomous part of the United 
Republic of Tanzania, consisting of numerous small 
islands and two larger populated islands (Unguja and 
Pemba) in the Indian Ocean. Zanzibar is organized by 5 
regions, 11 districts, and 387 shehias.

This study was a descriptive cross-sectional survey 
conducted in two districts, Kusini and Kaskazini B, in 
Unguja, forming a total of 52 shehias. Through multistage 
sampling, eight shehias were selected and organized by 
the incidence of locally acquired, confirmed malaria: four 
shehias were grouped with an incidence ≥ 1.9 per 1000 
population and four shehias were grouped with an inci-
dence < 1 per 1000 population (Fig. 1) indicating high and 
low transmission shehias, respectively.

A multistage sampling technique was used to select 
study participants. In the first stage, a random sam-
pling method was used to first select regions and then 
districts. In the second stage, purposive sampling was 
used to select enumeration areas (EAs) whereby all she-
hias were listed, four shehias with the lowest incidence 
and four shehias with the highest incidence of locally 
acquired, confirmed malaria cases within the selected 
districts were identified. During this stage, four shehias 
with the lowest incidence of local transmission had an 
incidence of < 1 per 1000 population and four shehias 
with the highest incidence of local transmission had an 
incidence of ≥ 1.9/1,000. In the third stage, random sam-
pling was used to select the number of households in 
each EA (shehia level). The sample size calculation based 
on 95% confidence interval, 5% absolute precision, and 
accounting for 10% non-response rate resulted in a total 
of 422 households. However, the random selection pro-
cess resulted in 431 households that were then included 
in this study. So, a total of 431 participants from 8 shehias 
aged 18–60 + years were interviewed in this household 

survey, with 213 households in low incidence shehias and 
218 households in high incidence shehias.

Data collection
Structured questionnaires were designed to seek infor-
mation on participant demographic information, educa-
tion level, wealth determinants, and knowledge about the 
causes, symptoms, and prevention of malaria. All heads 
of the household or his/her representative ages > 18 years 
were interviewed. Only one person per household was 
interviewed. The questionnaire was adapted from the 
previous knowledge, attitudes, and practices (KAP) stud-
ies [12, 13, 20]. Participants responded freely to all the 
questions and they were able to indicate more than one 
response with an option to specify other response(s) or 

Fig. 1 Sampled shehias with high and low incidence of locally 
acquired, confirmed malaria cases in Unguja, 2019
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to respond “I do not know”. The questions and possible 
structured responses for each variable were as follows:

• Knowledge about causes of malaria
The question was: what do you think is the cause of 
malaria? The following were possible answers: (i) Mos-
quito bites; (ii) Eating dirty food (iii) Drinking dirty 
water (iv) Getting soaked with rain (v) Cold or changing 
weather (vi) Witchcraft/devil spirit (vii) other, specify; 
and (viii) I don’t know.

• Knowledge about common symptoms of malaria
The question was: What are some of the symptoms of 
malaria? The following were possible answers: (i) fever; 
(ii) chills; (iii) headache; (iv) joint pain; (v) loss of appe-
tite; (6) Body pain; (vii) Seizure/convulsions; (viii) Not 
able to eat; and (ix) I don’t know.

• Knowledge about malaria prevention
The question was: How can one prevent himself from 
getting malaria? The following were possible answers: 
(i) sleeping under a mosquito net; (ii) sleeping under an 
insecticide-treated bed net; (ii) using mosquito repellent; 
(iv) avoiding mosquito bites; (v) taking prevention medi-
cation; (vi) spraying the house with insecticide; (vii) cut-
ting the grass around the house; (viii) filling in puddles/
stagnant water; and (ix) others, specify.

Data analysis
Completeness of data was ensured by a field supervisor 
who certified that all questions were administered and 
all responses were recorded. Completed questionnaires 
were coded and entered into Statistical Package for the 
Social Sciences (SPSS)® version 20 to prepare data for 
analysis. The statistical analysis was conducted using R 
statistical package version 4.1.3 [23].

Overall score for malaria knowledge
The questions from three domains had possible multi-
ple responses which are causes of malaria (8 responses), 
symptoms of malaria (9 responses), and prevention 
of malaria (9 responses). The wrong answers for each 
domain were scored 0 and 1 for the correct answers. 
Total score was calculated for each domain, the cut-off 
point to understand whether the individual knew a par-
ticular domain of malaria was computed using princi-
pal component analysis [24] which indicated 0 (poor 
knowledge) and 1 (good knowledge). The overall scores 
for malaria knowledge were assessed by combining the 
three main categories of knowledge related variables, (i) 
causes; (ii) symptoms; and (iii) prevention measures. An 
overall knowledge score was calculated by the sum of all 
the knowledge category scores. Participants who scored 

3 were categorized as having high knowledge; those who 
scored 2 were classified as having medium knowledge, 
and participants who scored 1 or zero were classified as 
having low knowledge.

A chi-square test was used to determine the asso-
ciation between sociodemographic characteristics and 
knowledge score with statistical significance declared at 
P-value < 0.05. A multinomial logistic regression model 
was used to determine the three-level outcome vari-
able, low, medium, and high levels of knowledge. Wealth 
index was calculated based on participants household’s 
assets—where middle-income households were cat-
egorized based on the presence of corrugate iron sheets 
(roofing), house with windows structure where all win-
dows close, own mobile phone, use cement floor material 
or tiles, own television, own radio, house electricity, use 
tap water and use of flash system in toilets. Participants 
using less of these assets were categorized as low-income.

Results
Sociodemographic characteristics of study participants 
by malaria transmission
Table  1 shows the sociodemographic characteristics of 
the study participants by malaria transmission level. As 
indicated in Table  1, the study participants consisted of 
107 (25%) males and 324 (75%) females. The majority 
of participants living in high malaria transmission she-
hias were females (55.9%) compared to males (P < 0.001). 
The majority of participants who had been living in their 
household for five or more years were living in low trans-
mission shehias compared to those living in their house-
hold fewer than five years (P = 0.029) (Table 1).

Characteristics of the study participants by level of malaria 
knowledge
The majority of participants from low transmission she-
hias had high knowledge of malaria 59 (27.7%) com-
pared with those living in high malaria transmission 
40 (18.4%). The majority of participants with medium 
knowledge were living in high transmission shehias 144 
(66.1%) compared with those living in low malaria trans-
mission 102 (47.9%) (Fig. 2A). Participants in age group 
30–49  years had greater high and medium knowledge 
compared to other age groups (Fig. 2B). Participants with 
secondary and above education level had high knowledge 
on malaria 33 (28%) compared to those with primary 
45 (23%), and participants with no formal education 
21(17%), the majority of them were also having medium 
knowledge compared to those with primary and no for-
mal education (Fig. 2C). Participants with middle income 
67 (32.8%) had a greater high level of malaria knowledge 
compared to those with low income 32 (14.1%) (Fig. 2D).
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Table 1 Sociodemographic characteristics of participants by malaria transmission

a Formal employment refers to an individual hired as an employee under an established contract agreement with a monthly salary including civil servants and those 
working in the private sector
b Wealth index was computed based on ownership of households’ assets listed in our questionnaires with low and medium income categorized as described above

Variable Categories Malaria incidence
(per 1000 population)

Total
(N = 431)

P-value

High
(≥ 1.9/1000) 
(n = 218)

Low 
(< 1/1000)
(n = 213)

Gender Female 181(55.9) 143(44.1) 324  < 0.001

Male 37(34.6) 70(65.4) 107

Age group  < 30 39(62.9) 23(37.1) 62 0.062

30–49 89(45.9) 105(54.1) 194

 ≥ 50 90(51.4) 85(48.6) 175

Education level No formal 57(48.3) 61(51.7) 118 0.843

Primary 101(51.3) 96(48.7) 197

Secondary and higher 60(51.7) 56(48.3) 116

Wealth  indexb Middle‑income 101(49.5) 103(50.5) 204 0.745

Low‑income 117(51.5) 110(48.5) 227

Occupation Entrepreneur 36(51.4) 34(48.6) 70 0.817

Formal  employmenta 8(44.4) 10(55.6) 18

Farming 120(50.4) 118(49.6) 238

Fishing 27(46.6) 31(53.4) 58

Other 27(57.4) 20(42.6) 47

Years living in current shehia  ≤ 1 15(68.2) 7(31.8) 22 0.029

2–5 15(71.4) 6(28.6) 21

 ≥ 6 188(48.5) 200(51.5) 388

Fig. 2 The association between sociodemographic characteristics and malaria knowledge; Frequency of malaria knowledge level by transmission 
levels (A), age groups (B), education levels (C), and wealth index (D)



Page 6 of 11Abbas et al. Malaria Journal           (2023) 22:39 

Table  2 shows the association between sociodemo-
graphic characteristics and malaria knowledge. Partici-
pants with low malaria knowledge were more likely to 
be aged fifty years and older (P < 0.001). Participants who 
had secondary and above levels of education had higher 
knowledge of malaria compared with those who had no 
formal education (P < 0.006). Furthermore, the partici-
pants with middle-income wealth had higher knowledge 
compared to those in the lower-class of wealth (P < 0.001). 
Participants who were formal employees had higher 
knowledge compared with farmers and fishermen but 
not statistically significance (P = 0.051). The majority of 
participants from high transmission shehias had medium 
knowledge (66.1%) compared to participants from low 
transmission shehias (47.9%), participants living in low 
malaria transmission areas had a greater percentage in 
the high knowledge category 59 (27.7%) compared with 
high malaria transmission (18.3%) (P < 0.001).

Knowledge on causes, symptoms, and prevention of malaria
The majority of participants had high to medium knowl-
edge on the cause, symptoms, and prevention of malaria. 
Regardless of malaria transmission shehia, 93% of par-
ticipants could recognize a mosquito bite as the cause of 
malaria, 81% associated fever as a symptom of malaria, 
and 89% identified sleeping under an insecticide-treated 

bed net as one of the best ways to prevent malaria. How-
ever, the majority of the participants who recognized a 
mosquito bite as the cause of malaria and fever as a com-
mon symptom for malaria also incorrectly identified 
other causes, symptoms and prevention measures.

A narrow majority of participants (51.9%) living in low 
malaria transmission shehias had significantly higher 
knowledge on the cause of malaria compared to those 
living in high malaria transmission shehias (P < 0.001) 
(Table  3). The majority of participants living in low 
malaria transmission shehias correctly identified the 
symptoms associated with malaria and malaria preven-
tion measures compared to those living in high malaria 
transmission shehias (P < 0.05). The majority of partici-
pants living in low malaria transmission shehias were 
more likely to be aware of the different options to prevent 
malaria than those living in high transmission shehias 
(P < 0.05) (Table 3).

Factors associated with malaria knowledge using 
the multinomial logistic regression model
Table  4 shows the results of regression analysis, which 
compared sociodemographic characteristics of partici-
pants between those with medium to low knowledge, and 
between those with high to low knowledge.

Table 2 Association between sociodemographic characteristics and malaria knowledge

Variable Categories Malaria knowledge Total P-value

High (%) Medium (%) Low (%)

Gender Female 79(24.4) 186(57.4) 59(18.2) 324 0.207

Male 20(18.7) 60(56.1) 27(25.2) 107

Age group  < 30 10(16.1) 47(75.8) 5(8.1) 62  < 0.001

30–49 55(28.4) 108(55.7) 31(16.1) 194

 ≥ 50 34(19.4) 91(52.0) 50(28.6) 175

Education level No formal 21(17.8) 67(56.8) 30(25.4) 118 0.006

Primary 45(22.8) 106(53.8) 46(23.4) 197

Secondary and higher 33(28.4) 73(62.9) 10(8.6) 116

Wealth index Middle‑income 67(32.8) 99(48.5) 38(18.6) 204  < 0.001

Low‑income 32(14.1) 147(64.8) 48(21.1) 227

Occupation Entrepreneur 14(20.0) 47(67.1) 9(12.9) 70 0.051

Formal employment 6(33.3) 10(55.6) 2(11.1) 18

Farming 56(23.5) 122(51.3) 60(25.2) 238

Fishing 9(15.5) 39(67.2) 10(17.2) 58

Other 14(29.8) 28(59.6) 5(10.6) 47

Years living in current shehia  ≤ 1 3(13.6) 15(18.2) 4(18.2) 22 0.144

2–5 2(9.5) 17(81.0) 2(9.5) 21

 ≥ 6 94(24.2) 214(55.2) 80(20.6) 388

Malaria incidence
(Transmission)

High (≥ 1.9/1000) 40(18.3) 144(66.1) 34(15.6) 218  < 0.001

Low (< 1/1000) 59(27.7) 102(47.9) 52(24.4) 213
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Medium compared to low knowledge
Participants aged ≥ 50 years were more likely to have low 
malaria knowledge than younger age groups (adjusted 
OR = 0.26; 95% CI 0.09–0.75) (P = 0.013). Participants 
with secondary and above education were more likely 
to have high knowledge compared to participants with 
a primary education level (adjusted OR = 2.93; 95% CI 
1.28–6.74) (P = 0.011). Participants living in high malaria 
transmission shehias were more likely to have medium 
knowledge compared to those living in low transmis-
sion shehias (adjusted OR = 2.21; 95% CI 1.29–3.79) 
(P = 0.004).

High compared to low knowledge
Participants with secondary and above education were 
more likely to have high malaria knowledge com-
pared to participants with only primary education 3.45 
(adjusted OR = 3.45; 95% CI (1.34–8.89) (P = 0.010). Par-
ticipants with middle-income were more likely to have 

high malaria knowledge compared with participants 
with low-income (adjusted OR = 2.7; 95% CI 1.44–5.09) 
(P = 0.002).

Discussion
This study aimed at understanding the levels of malaria 
knowledge in Zanzibar to provide recommendations 
to reinforce and scale-up targeted SBC to improve 
knowledge on the cause, symptoms, and prevention of 
malaria in the community. Generally, this study showed 
an increase of malaria knowledge of which 93% of par-
ticipants correctly identified a mosquito bite as the cause 
of malaria compared to the 85.4% reported in 2017 
KAP study that was conducted in Zanzibar, 81% of the 
respondents correctly associated fever with malaria com-
pared to the 65.2% reported in 2017 KAP study [21], and 
the majority reported that an insecticide-treated bed net 
was one of the best ways to prevent malaria.

Table 3 Participant knowledge about causes, symptoms, and prevention of malaria by transmission

Questions/responses Malaria incidence
(per 1000 population)

Total
(N = 431)

P-value

High (%)
(≥ 1.9/1000)

Low (%)
(< 1/1000)

Causes of malaria

Mosquito bite 192(48.1) 207(51.9) 399  < 0.001

Eating dirty food 7(29.1) 17(70.8) 24 0.05

Drinking dirty water 2(4.5) 42(95.5) 44  < 0.001

Getting soaked with rain 1(50.0) 1(50.0) 2 1.000

Cold weather 3(33.3) 6(66.7) 9 0.478

Witchcraft/devil sprit 0(0.0) 3(100.0) 3 0.238

Don’t know 19(90.5) 2(9.5) 21  < 0.001

Malaria symptoms

Fever 151(43.5) 196(56.5) 347  < 0.001

Chill 21(18.3) 94(81.7) 115  < 0.001

Headache 105(40.4) 155(59.6) 260  < 0.001

Joint pain 43(37.7) 71(62.3) 114 0.001

Loss of appetite 20(42.6) 27(57.4) 47 0.311

Body pain 49(53.8) 42(46.2) 91 0.559

Goes unconscious 3(42.9) 4(57.1) 7 0.975

Seizure/convolution 9(28.1) 23(71.9) 32 0.014

Not able to eat 42(75.0) 14(25.0) 56  < 0.001

Prevention measures

Sleep under bed net 179(46.9) 203(53.1) 382 0.004

Use of repellant 19(48.7) 20(51.3) 39 0.939

Take prevention medication 35(52.2) 32(47.8) 67 0.854

Use insecticide coil 11(35.5) 20(64.5) 31 0.119

Use door and window netting 27(35.5) 49(64.5) 76 0.005

Bur local plants 2(11.1) 16(88.9) 18 0.001

Wea long sleeves 15(83.3) 3(16.7) 18 0.009



Page 8 of 11Abbas et al. Malaria Journal           (2023) 22:39 

As has been documented in other studies, age, trans-
mission level, education, wealth index and employment 
status were significantly associated with knowledge on 
malaria [25, 26].

Participants aged ≥ 50  years were more likely to have 
low malaria knowledge. Although there are few examples 
that have reported on the relationship between age and 
malaria knowledge, a study conducted in Malawi sug-
gested that lower age (15–19 years) was associated with 
low malaria knowledge [14]. Possible explanations for 
low malaria knowledge among participants ≥ 50  years 
compared with < 30  years in this study might be less 
exposure to various sources of health information 
through various channels including social media primar-
ily targeting the younger generation. Participants with 
secondary and higher education levels were more likely 
to have higher knowledge on malaria compared to those 
with primary education and without formal education. 
Previous studies have also demonstrated that higher 

educational attainment was one of the factors associ-
ated with high malaria knowledge. A similar study con-
ducted in Rufiji, Tanzania reported that higher education 
level and the age group 30–49 were significantly associ-
ated with higher malaria knowledge [27]. Similar findings 
were documented in Nigeria [17, 28], Burkina Faso [18], 
Tanzania [29], and Bangladesh [30]. Another study that 
investigated correlates of maternal education and child-
hood malaria infections concluded that children belong-
ing to women with some primary education had a 4% 
lower chance of being malaria positive, while maternal 
education beyond primary school was significantly asso-
ciated with an 8% reduction in malaria prevalence among 
children under 5 years old [31].

This analysis indicates that individuals with middle-
income wealth had higher malaria knowledge compared 
to those with low-income wealth. Similar findings have 
also been documented in previous studies. In Madagas-
car, one study showed that both the mother’s education 

Table 4 The adjusted odds ratio estimates using multinomial logistic regression

AOR Adjusted odds ratio

Low knowledge (1) Medium knowledge High knowledge

Variable AOR (95% CI) P value AOR (95% CI) P value

Gender

 Male 1 1 1 1

 Female 1.14(0.63–2.04) 0.672 1.81(0.87–3.74) 0.11

Age group

 Less than 30 1 1 1 1

 30 to 49 0.51(0.18–0.75) 0.207 0.83(0.24–2.83) 0.798

 50 and above 0.26(0.09–0.75) 0.013 0.32(0.09–1.10) 0.07

Education category

 No formal 1 1 1 1

 Primary 0.89(0.49–1.62) 0.708 1.10(0.53–2.28) 0.808

 Secondary and above 2.93(1.28–6.74) 0.011 3.45(1.34–8.89) 0.01

Wealth index

 Low class 1 1 1 1

 Middle class 0.92(0.54–1.57) 0.763 2.70(1.44–5.09) 0.002

Occupation status

 Entrepreneurs 1 1 1 1

 Fishing 1.78(0.80–4.00) 0.16 1.14(0.42–3.14) 0.793

 Business 1.96(0.86–4.48) 0.111 1.52(0.58–4.01) 0.398

 Formal employed 1.73(0.34–8.72) 0.504 2.32(0.42–12.93) 0.338

 Other specify 2.10(0.74–5.92) 0.161 2.46(0.79–7.63) 0.121

Living years

 Less than 2 1 1 1 1

 2 to 5 1.91(0.27–13.38) 0.517 1.03(0.08–14.01) 0.963

 6 and above 1.06(0.30–3.71) 0.927 1.70(0.32–8.99) 0.534

Transmission status

 Low 1 1 1 1

 High 2.21(1.29–3.79) 0.004 1.03(0.54–1.94) 0.936
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and household wealth strongly influenced knowledge 
about and efforts to prevent and treat malaria. This anal-
ysis also revealed that the prevalence of malaria among 
children aged 6–59  months was determined by house-
hold wealth [32]. Another study conducted in Bangladesh 
suggested that economics plays a role in malaria. In this 
example, families with less wealth had a higher preva-
lence of malaria, likely influenced by construction mate-
rials used in their homes [30].

This study showed that participants who were formal 
employees had higher malaria knowledge compared with 
other occupational status (i.e., fishing and farming). This 
observation was similar to previous reports, one of which 
was conducted in Uganda and found the factors associ-
ated with knowledge on malaria prevention methods 
were age, employment status, education, income and 
having heard malaria message in the previous 12 months 
[33].

Although statistically insignificant, contrary to other 
studies, these findings suggest that females have higher 
knowledge on malaria compared to males [34, 35]. While 
malaria affects both men and women, gender roles and 
gender dynamics in Zanzibar can give rise to differ-
ent vulnerabilities to malaria. Gender often intersects 
with other factors, such as income and education, which 
contribute to poor malaria outcomes [36]. Despite the 
findings in this study, females often lack the freedom to 
make decisions in their households, including for the 
prevention and treatment of malaria. The study findings 
might also suggest an increased need to improve malaria 
knowledge among men in Zanzibar. Other studies have 
documented that most of the decisions for health seek-
ing are determined by male-led households. In Kenya, 
women must often ask their husband for permission to 
access malaria treatment for themselves and their chil-
dren [37], and other similar findings were documented in 
Yemen [38].

Study limitations
In this study, more women were interviewed as repre-
sentatives of the heads of household; this was likely due 
to the absence of men in the households at the time of 
interviews for various social and economic activities. In 
addition, interviewing only the head of the household 
may have biased the findings, as their responses might 
not accurately reflect the knowledge of other household 
members. There was no study component that observed 
participants, and the survey depended on self-report 
that could have recall bias. Misclassification of partici-
pants living in high and low malaria transmission she-
hia might have resulted from population movement 
or infection of participants in a location other than the 
shehia in which they lived. Knowledge is an important 

factor in increasing malaria care seeking and prevention 
behaviours however there are other psychosocial and 
contextual factors that can influence behaviour beyond 
knowledge [22]. Additional research on a broader range 
of social and behavioural factors and behavioural out-
comes could complement these study findings and con-
tribute to evidence-based social and behaviour change 
interventions. And finally, an incidence cut off of < 1/1000 
and ≥ 1.9/1000 population might have been too small 
to identify a significant variation on the level of malaria 
knowledge between high and low incidence shehias. 
Despite these limitations, the findings in this study can be 
generalized to Unguja Zanzibar to develop targeted SBC 
interventions based on the identified knowledge gap.

Conclusion
Overall, the majority of participants in this survey had 
a high level of knowledge on the cause, symptoms, and 
prevention of malaria. Despite observing differences in 
malaria knowledge between high and low malaria trans-
mission shehias, those participants with low knowledge 
were older and the population with lower levels of educa-
tion and income. Tailored SBC interventions to increase 
malaria knowledge in specific groups observed to have 
low malaria knowledge might enhance the uptake of 
malaria prevention and treatment services in the com-
munity. Resources can be better allocated by ZAMEP and 
the partners to target those specific groups to increase 
their level of malaria knowledge.
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