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Knowledge and willingness towards malaria ==

vaccines among caregivers in Dar es Salaam,
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Abstract

Background Tanzania is a malaria-endemic country that relies solely on anti-malarial drugs and vector control meas-
ures, including insecticide-treated bed nets and indoor residual spraying. However, the growing resistance to these
interventions threatens their effectiveness, highlighting the need for additional strategies to accelerate malaria eradi-
cation efforts. Currently, malaria vaccines have begun to roll out in endemic areas. However, hesitancy emanating
from misinformation on vaccine efficacy and safety has been recorded in various parts of the world. In this context,
this study investigated the knowledge and willingness of caregivers towards the malaria vaccine.

Methods This is a health facility-based cross-sectional survey conducted from September 2022 to March 2023. In
total, 293 caregivers attending Ante-Natal Clinics (ANC) in selected health facilities in Dar es Salaam were recruited.
A semi-structured questionnaire was used to collect caregivers'demographic information, knowledge of malaria,
knowledge of malaria vaccines and willingness to receive malaria vaccines.

Results The respondents were predominantly women (97.3%) aged 18 to 52 years. Overall, 87.4% had knowledge

of malaria disease, while 14% did not know how malaria is transmitted. Most respondents (86.3%) knew about malaria
prevention/control methods. However, only 14.7% of the recruited caregivers were aware of the malaria vaccine.

Of those exposed to vaccine messages, 67.4% were aware that the vaccine was for children under 5 years of age,
while 53.5% knew that the vaccine was for pregnant women. Despite their low exposure, most respondents (92.8%)
were willing to receive the malaria vaccine for their children under five years.

Conclusion Malaria knowledge and willingness to vaccinate against malaria was high among Tanzanian caregivers
despite the low awareness of malaria vaccines. This suggests the need for targeted information, education and com-
munication strategies (IECs) for communities to curb misconceptions and complement their high willingness

to accept the malaria vaccine in Tanzania.
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of malaria was recorded in children under 5 years nation-
wide [3]. Since 2000, after countries renewed their efforts
to control and eliminate malaria, the main strategies
have been using effective malaria drugs and controlling
mosquitoes with insecticide-treated bed nets (ITNs) and
indoor spraying (IRS) [2]. These control strategies effec-
tively reduced the malaria burden by 68% [4] in Africa by
2015; however, malaria control success has been slightly
reversed, with cases and deaths increasing [5]. The devel-
opment of resistance in malaria parasites and vectors
to the chemical products used in their control might be
the reason for the current reversal of success in malaria
control [6]. These challenges facing current interventions
have necessitated global malarial control stakeholders to
rethink additional control strategies to be integrated with
existing strategies to accelerate the pursuit of malaria
eradication.

Vaccines, are among the most effective interventions
for eradicating several deadly infectious diseases, are
considered effective additional tools in the fight against
malaria. There have been trials of approximately 17
malaria candidate vaccines, some in the pre-clinical
stages and others in different phases of clinical trials [7].
The RTS, S/ASO01 and R21/Matrix-M vaccines devel-
oped from the circumsporozoites protein have shown
substantial efficacy and safety [8, 9]. These vaccines have
been recommended by the World Health Organiza-
tion (WHO) for use in under five-year-old children in
malaria-endemic areas [10, 11].

The R21/Matrix-M vaccine is in phase 3 of clinical tri-
als and has shown 75% efficacy against clinical malaria for
1 year of follow-up. This efficacy aligns with the WHO’s
goal of being very effective in malaria control and elimi-
nation [12]. Due to the high efficacy of the R21/Matrix-
M vaccine in under-fives, two countries in Africa (Ghana
and Nigeria) have approved it for use despite a phase 3
clinical trial [13]. On the other hand, four doses of RTS
and the S/ASO1 vaccine have gone through all phases of
clinical trials and have shown approximately 40% efficacy
in reducing clinical malaria and 30% efficacy in reduc-
ing severe malaria for five months to under-fives [11, 13].
Additionally, 40% of vaccine efficacy surpasses the effi-
cacy of I'TNs in malaria control. From 2019 to 2021, pilot
roll-outs of this vaccine were conducted in three African
countries: Ghana, Kenya and Malawi [13]. Moreover, in
2021, the WHO endorsed the RTS, S vaccine for broader
roll-out in areas with moderate to high malaria transmis-
sion [14].

After the endorsement of the RTS, ‘the S vaccine,
WHO, GAVI and UNICEF have allocated 18 million
doses of RTS, S to twelve countries in sub-Saharan Africa
as the first wider roll-out of such a vaccine in mid-2023
[14]. If effectively utilized, this vaccine allocation will lead
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to groundbreaking breakthroughs in malaria eradication
for under-fives living in endemic areas. However, there
has been a growing tendency towards vaccine hesitancy,
and if such a phenomenon is not addressed satisfactorily,
the substantial benefit of the vaccine will not be realized
[15]. During the outbreak of the COVID-19 pandemic,
the vaccine hesitancy increased immensely due to misin-
formation on COVID-19 vaccine efficacy and safety [16].
For instance, UNICEF reported that the percentage of
immunized children in some countries decreased to 44%
during the COVID-19 pandemic [13]. Such misconcep-
tions and hesitancy towards COVID-19 may also affect
the acceptance of other vaccines, including malaria.
Therefore, it is crucial to investigate the magnitude of
malaria vaccine acceptance and address all community
misconceptions before the vaccine roll-out.

In the coming years, Tanzania is preparing to receive
and integrate the malaria vaccine into its Expanded Pro-
gramme on Immunization (EPI) [17]. However, Tanzania
experienced the highest degree of COVID-19 vaccine
hesitancy until late 2022 [18, 19]. In particular, large cities
were severely affected due to the rapid spread of miscon-
ceptions via media outlets, including social media. There-
fore, it is vital to assess the acceptance of the coming
malaria vaccine by children’s caregivers and address the
existing misconceptions before its integration into the
EPI programme in the county. In that context, this study
investigated the knowledge and willingness of malaria
vaccine among caregivers in Dar es Salaam region.

Methods

Study area

The study was conducted in the Ubungo, Temeke, Ilala
and Kinondoni Municipal Councils of the Dar es Salaam
Region in Tanzania. Dar es Salaam is the largest city
and economic hub of Tanzania. This region is located
between 06° 48" 58” S and 39° 16" 49” E, along the coast
of the Indian Ocean to the east and the Coast region to
the north, west, and south. The city covers approximately
1493 km? and has an approximate population of 5.383
million [20]. Dar es Salaam has a hot and humid climate
with,a long rainy period between March and May, and
a short rainy period between November and December
[21].

Study design

The study is a qualitative health facility-based cross-sec-
tional study conducted among parents/caregivers attend-
ing antenatal clinics (ANCs) in selected health facilities.
The study was conducted in the four municipalities of
Dar es Salaam within the peak malaria transmission
season between September 2022 and March 2023. Dar
es Salaam region was purposefully chosen since it is an
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economic hub with over 10% of the country’s population.
It also has characteristics of urban malaria with low but
consistent transmission throughout the year due to both
local and international influx of people. Participant selec-
tion was purposive and criterion-based.

Study population and eligibility

The study population consisted of male and female par-
ents/caregivers attending a scheduled ANC appointment
in selected health facilities in the Dar es Salaam region
municipalities. The inclusion criteria were (i) consent-
ing caregivers who were expectant and/or had children
under 5 years and (ii) being present in the ANC on the
day of the survey.

Sample size determination

The sample size for this study was estimated using the
Leslie Kish Formula [22] for a cross-sectional study at a
95% confidence level (CI) and a 5% margin of error. The
proportion of awareness of the malaria vaccine in Tan-
zania was 11.8% in 2015 [23]. Thus, the study assumed a
twofold awareness level at 2023 and 10% for the antici-
pated non-response rate. This gives a minimum sample
size of 298 respondents.

Data collection

The data were collected from the participants using a
pretested semi-structured questionnaire with open- and
closed-ended questions. The semi-structured question-
naire was loaded in the Android-based Open Data Kit
(ODK) using the KoboCollect platform. Study enumera-
tors were well-trained with qualified researchers who
participated in the pretesting of data collection tools.
Pretesting was conducted among 30 women attend-
ing ANC at one of the health centres in Dar es Salaam.
Researchers and enumerators assessed the clarity of the
questions, the time required to administer the question-
naire, and the validity and reliability of the tool. Feed-
back from the pretesting was used to adjust and improve
the questionnaires.The semi-structured questionnaire
gathered data on various topics, including socio-demo-
graphic details, knowledge of malaria disease, prevention
methods, and symptoms. It also covered participants’
knowledge and experience with childhood vaccinations,
awareness of malaria vaccines, sources of information on
malaria vaccines, and their willingness to accept malaria
vaccines for their children.

Study variables

The primary outcome variable of the study was willing-
ness to accept malaria vaccine, i.e., whether the parent/
caregiver would allow/not allow the child/ren to be vac-
cinated once roll-out began in the country. Explanatory
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variables included awareness of malaria vaccines (Have
you ever seen/heard about malaria vaccine?), the chan-
nels from which vaccine information was obtained
(where did you see/hear about malaria vaccine informa-
tion?), and knowledge of malaria, including malaria dis-
ease (Have you ever seen/heard about malaria disease?),
transmission (How malaria is transmitted?), symptoms
(Name the symptoms of malaria you know) and control/
prevention methods (How can malaria be prevented?).
Additionally, the source of exposure to malaria mes-
sages was probed to determine the source of channeling
malaria information (where did you hear about malaria
disease information?). Other factors influencing willing-
ness to vaccinate children included socio-demographic
characteristics, such as age, sex, parent/caregiver level
of education, occupation, history of EPI vaccination
information.

Data analysis

Data analysis was performed using SPSS® version 27.
Descriptive statistics summarized numeric and cat-
egorical variables, including frequencies, percentages,
means, and standard deviations. The chi-square test was
employed to compare proportions between different
groups. The main outcome variables, such as willingness,
awareness, and knowledge of malaria and malaria vac-
cines, were categorized as “yes” or “no.” Other variables
associated with awareness and knowledge of malaria
and willingness of malaria vaccine which were analyzed
included sex (male, female), age (18-25, 26-30, 31+),
education level (non-formal, primary, secondary, ter-
tiary), occupation, and exposure to malaria treatment
(“yes” or “no”). The significance level was p=0.05 to iden-
tify meaningful differences between groups.

Ethical considerations

The institutional ethics and research approval num-
ber DUCE-EFMLD22161 was obtained from the Ethi-
cal Review Board of the University of Dar es Salaam.
Research clearance was sought from the Dar es Salaam
Regional Health Research Coordinator and each munici-
pal council. At the municipal level, the research team
sought permission from the people in charge of the
health facilities. The team was introduced and worked
under the patronage of the maternal and child health
(MCH) care nurse. During the survey day, sensitiza-
tion meetings were held with caregivers to elaborate on
the research objectives. Privacy and confidentiality were
observed throughout the study during the interviews.
All participants provided informed consent before being
enrolled in the survey. All personal records will be kept
confidential. Participants were identified primarily by
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their study number, and no individual names were used
in any reports or publications resulting from the research.

Results

Socio-demographic characteristics

The study recruited 293 caregivers attending the ANC
in selected health facilities in the Dar es Salaam region.
This implies that the response rate of the study was
greater than 98%. The mean age of the participants was
28.7 years, ranging from 18-52 years. Table 1 shows that
the participants were predominantly women (97.3%)
and married (75.5%). Most participants had secondary
(45.2%) or primary education (44.2%). Slightly more than
half of the participants were self-employed. Most par-
ents/caregivers (52.2%) had between 2 and 3 children,
85.5% of whom had at least one child under the age of 5
(Table 1).

General knowledge of malaria

Overall, 87.4% (256/293) of respondents were aware of
malaria disease (x*=163.6, p<0.0001). More than half of
the participants (58%) correctly identified that only some
mosquitoes transmit malaria. However, 28% incorrectly
believed that all mosquitoes transmit the disease, and
14% were unsure about how malaria is transmitted.

The results revealed a significant association between
caregivers’ age and awareness of malaria (x*=5.9,
p=0.05), with younger caregivers (18-25) being less
aware of the disease compared to older caregivers (26
years and above). However, the study found no signifi-
cant differences in malaria awareness based on caregiv-
ers’ education levels, occupations, or number of children
(Table 2).

Most participants (86.3%, 253/293) demonstrated a sig-
nificantly high knowledge of at least one malaria control
and prevention method (x*=30.1, p=0.0001). A signifi-
cantly higher proportion of caregivers (71.7%, x*=285.2,
p=0.0001) mentioned only a few malaria prevention
methods, specifically between 1 and 3, compared to 12%
who identified an adequate number, mentioning between
4 and 6 prevention methods. However, only 2.7% of car-
egivers were able to mention more than seven control/
prevention methods.

Unlike other methods, insecticide-treated nets (ITNs)
were the most cited method for preventing malaria
(Fig. 1). Additionally, ITNs were the most preferred con-
trol/prevention methods by 79%, (x*=391.3, p<0.0001)
of the caregivers, followed by untreated mosquito bed
nets (2.4%) and other methods (5.2%), such as repellents,
aerosols spraying, window screens and environmental
modification. On the other hand, a greater proportion of
older caregivers above 31 years knew about malaria pre-
vention than younger caregivers, although the difference
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Table 1 Socio-demographic information of the respondents

(N=293)
Variable Variable attribute Frequency (%)
Age (Years) 18-25 102 (34.8)
26-30 95 (32.4)
31+ 96 (32.8)
Total 293 (100)
Sex Female 285 (97. 3)
Male 827
Total 293 (100)
Marital status Divorced 5(1.7)
Married 219 (75.5)
Unmarried 64 (22.1)
Widowed 2(0.7)
Total 290 (100)
Education Non-formal education 3(1.0)
Primary education 129 (44.2)
Secondary education 132 (45.2)
Tertiary education 28(9.6)
Total 292 (100)
Employment Civil servant 0(3.4)
Private sector 22(75)
Self-employed 148 (50.7)
Unemployed 112 (384)
Total 292 (100)
Total number of children 0—1 12 (38.2)
2—3 153 (52.2)
3—4 28 (9.6)
Total 293 (100)
Total number of children 1 242 (85.5)
Under 5 years P 39(138)
3 2(0.7)
Total 283 (100)
Municipal Council llala 47 (16.0)
Kinondoni 65 (22.2)
Temeke 63 (21.5)
Ubungo 8 (40.3)
Total 293 (100)
Ward Mbezi 38 (13.0)
llala 47(15.7)
Kizuiani 63 (21.5)
Mwananyamala 65(22.2)
Sinza 74 (25.3)
Other 7(2.2)
Total 293 (100)

was not statistically significant (Table 2). Additionally,
knowledge of malaria prevention was greater among car-
egivers with tertiary education than among those with
primary or secondary education. In contrast, unem-
ployed caregivers had the lowest knowledge of malaria
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Table 2 Malaria knowledge among respondents
Variable Variable attribute No Yes Statistics
n (%) n (%)
Awareness of malaria as a disease
Age (Years) 18-25 19(18.6) 83(81.4) ¥?=59, p=0.052
26-30 11(11.6) 85 (88.4)
31+ 7(7.3) 89 (884)
Education Non-formal education 0(0.0) 3(100) ¥’=62,p=0.184
Primary education 21(16.3) 108 (83.7)
Secondary education 16 (12.1) 116 (87.9)
Tertiary education 0(0.0) 28 (100)
Occupation Civil servant 0(0.0) 10 (100) x*=3.2,p=0522
Private sector 2(9.1) 20 (90.9)
Self-employed 17 (11.5) 131(88.5)
Unemployed 18 (16.1) 94 (83.9)
Number of children 0-1 18 (16.1) 94(83.9) x2=3A4, p=0.184
2-3 18(11.8) 135(88.2)
3-4 1(3.6) 27 (96.4)
Knowledge of malaria prevention
Age (Years) 18-25 21 (20.6) 81 (76.4) ¥’=7.9,p=009%
26-30 11(11.6) 84 (88.4)
31+ 8(83) 88(91.7)
Education Non-formal education 0(0.0) 3(100) xz =7.2,p=052
Primary education 23(17.8) 106 (82.2)
Secondary education 17 (12.9) 115 (87.1)
Tertiary education 0(0.0) 28 (100)
Occupation Civil servant 0(0.0) 10 (100) ¥?=84,p=0398
Private sector 209.1) 20 (90.9)
Self-employed 17 (11.5) 131 (88.5)
Unemployed 21(18.8) 91(81.2)
Number of children 0-1 20(17.9) 92 (82.1) X>=47,p=0323
2-3 19 (124) 134 (87.6)
3-4 1(3.6) 27 (96.4)
Exposure to malaria messages
Age 18—25 34(33.3) 68 (66.7) xz =32,p=0.198
26—30 21(22.1) 74 (77.9)
31+ 25 (26) 71 (74)
Education Non-formal education 2 (66.7) 1(33.3) x2:7.5, p=0.114
Primary education 43 (33.3) 86 (66.7)
Secondary education 29 (22) 103 (78)
Tertiary education 6(21.4) 22 (786)
Occupation Civil servant 0(0.0) 10 (100) xz =9.8,p=0.044
Private sector 3(13.6) 19 (86.4)
Self-employed 40 (27) 108 (73)
Unemployed 36 (32.1) 76 (67.9)

prevention. The majority of caregivers with more chil-
dren knew about malaria prevention methods compared
to those with fewer number of children or expectant
mothers (Table 2). Although not statistically significant,

exposure to malaria knowledge was associated with age,
where older caregivers (> 31 years) were more exposed to
malaria messages than their younger counterparts. Simi-
larly, caregivers with non-formal and primary education
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Fig. 1 Malaria prevention methods among care givers

levels were less likely to be exposed to malaria messages
than those with higher education level. The unemployed
caregivers were less likely to be exposed to malaria mes-
sages than self-employed individuals, private sector
employees, and civil servants, although the results were
not statistically significant (Table 2).

Overall, 76.1% (223/293) of caregivers were able
to accurately identify at least one malaria symptom
(x*=79.9, p<0.0001). Among these, 32.4% mentioned
one symptom, 27.6% mentioned two, and only 12.6%
identified three symptoms. The number of caregiv-
ers who mentioned three symptoms was significantly
lower than those who mentioned one or two symptoms
(x*=81.6, p<0.0001). Only a small proportion, 3.4%,
could correctly name four common malaria symptoms.
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Fig. 2 Malaria symptoms

Fever was the most frequently mentioned symptom
(93.7%), followed by headache (44.8%) and vomiting
(39.5%) (x*=151.3, p<0.0001) (Fig. 2).

In addition, television (67.0%), health facilities (55.0%),
and radio (48.0%) were the most commonly cited sources
of malaria information among caregivers, compared to
social media (14.0%) and newspapers/magazines (3.8%)
(x*=157.6, p<0.0001). This suggests that most caregiv-
ers receive their information primarily through television
and health facilities.

General awareness of all available vaccines for different
diseases

Generally, the majority of respondents (96.2%) (x*>= 150.6,
p<0.0001) had vaccinated their children within the EPI

29.6
18.8
0.4
Joint hills shivering Body Diarrhoea Coughing
pains weakness
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immunization programme with other vaccines, including
BCQG, tetanus, and diphtheria. Most participants (95.6%)
(x*=143.3, p<0.0001) reported no adverse effects of
previous vaccines on their children. However, a few car-
egivers reported minor effects of vaccines, ranging from
blood clots in the area of injection (0.3%), boils at the site
of injection (0.3%), persistence of flu (0.3%), swelling of
the area of infection (0.7%), and high fever (2%).

Awareness towards the malaria vaccine

Only 14.7% of respondents were aware of malaria vac-
cine (x>=146.3, p<0.0001), indicating that most caregiv-
ers (85.3%) had not received any information about it.
Health facilities (47.6%) and television (45.2%) were the
most common sources of receiving malaria vaccine infor-
mation (x>=21.1, p<0.0001) (Fig. 3). Of those exposed to
vaccine messages, 67.4% correctly identified the malaria
vaccine is intended for children under 5 years, while
53.5% mistakenly thought malaria vaccine is for pregnant
women. Children under 5 years and pregnant women
represented a significantly higher proportion compared
to other groups: non-pregnant women (20.0%), older
people (9.3%), young people (7.3%), and children over 5
years (2.3%) (x*>=45.6, p <0.0001).

The study revealed a weak association between car-
egivers’ age, education, occupation, and awareness of
the malaria vaccine. Awareness of the vaccine slightly
increased with age, with the older age group (34 + years)
having a higher awareness (17.7%) than the youngest
group aged 18-25 years, (11.8%), though this was not
statistically significant (x*=1.4, p=0.498). Caregivers

100 +
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FREQUENCY (%)

30—+
20 14.3

10+ 4.8

Newspapers  Social media

Fig. 3 Source of information about malaria vaccine
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with no formal or primary education (0—10%) had a simi-
lar level of awareness compared to those with secondary
(17%) or higher education (21%) (x>*=4.01, p=0.405).
Additionally, unemployed caregivers (10%) were less
aware of the vaccine compared to self-employed (13%)
and civil servant caregivers (30%), though the differ-
ence was not statistically significant (x*=4.1, p=0.399)
(Table 3).

Willingness towards the malaria vaccine

The study shows that most caregivers (92.8%) were will-
ing to vaccinate their children under 5 years old against
malaria, with the result being highly significant (x> =215,
p <0.0001). However, 7.2% were hesitant due to concerns
of lack of information (4.1%), possible side effects (2%),
doubts about the vaccine’s effectiveness (0.3%), and fears
of poisoning (0.3%). Among those who were initially
unwilling, nearly all (95.2%) were willing to accept the
vaccine if provided with accurate information (x>=17.2,
p<0.0001), however, 4.8% remained hesitant even after
being sensitized.

Across age groups, willingness was high (88-93%), with
no significant difference between age groups (x*=0.98,
p=0.613), although the youngest caregivers aged 18-25
were slightly less willing. Caregivers with formal educa-
tion (92.2-93.2%) were less willing to vaccinate their
children compared to those with no formal education
(100%), but this difference was not statistically signifi-
cant (x*=0.4, p=0.983). Similarly, unemployed caregiv-
ers (94.6%) were more willing than employed caregivers
(80-93.2%), though this was also not significant (x*>=4.5,

47.6

28.6

Radio Televison Health Facility
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Table 3 Factors associated with awareness and willingness towards malaria vaccine
Variable Variable attribute No Yes Statistics
n(%) n(%)
Awareness of the malaria vaccine
Age 18-25 90 (88.2) 2(11.8) x>=14,p=0498
26-30 81 (85.3) 4(14.7)
31+ 79 (82.3) 7(17.7)
Education Non-formal education 3(100) 0(0.0) ¥>=4.01,p=0405
Primary education 115 (89.1) 4(10.9)
Secondary education 109 (82.6) 23 (17.4)
Tertiary education 22 (78.6) 6(214)
Occupation Civil servant 7 (70) 3 (30) ¥?=4.1,p=0.399
Private sector 19 (86.4) 3(13.
Self-employed 123 (83.1) 25 (16. 9)
Unemployed 100 (89.3) 12(10.7)
Willingness to accept malaria vaccine
Age 18-25 9(8.8) 93(91.2) x>=098, p=0613
26-30 7(74) 88(92.6)
31+ 5(74) 91 (92.6)
Education Non-formal education 0(0.0) 3(100) ¥>=04, p=0.983
Primary education 10(7.8) 119 (92.2)
Secondary education 9(6.8) 123(93.2)
Tertiary education 2(7.1) 26 (92.9)
Occupation Civil servant 2 (20) 8(80) ¥?=45p=034
Private sector 3(13.6) 9(86.4)
Self employed 10 (6.8) 138(93.2)
Unemployed 6 (5.4) 106 (94.6)
No. of children 0-1 10(8.9) 102 (91.1) x2:0.9, p=0.637
2-3 9(5.9) 144.(94.1)
3-4 2(7.1) 26 (92.9)

p=0.34). Caregivers with two or more children were
more willing to vaccinate compared to those expecting or
with only one child, but the difference was not significant
(x*=0.9, p=0.637). In summary, there is broad support
for the malaria vaccine, with most hesitancy linked to
lack of information. Providing accurate details could sig-
nificantly increase acceptance.

Discussion

The current study assessed the willingness of caregivers
in the municipalities of the Dar es Salaam region in Tan-
zania to receive the malaria vaccine. This study aimed to
inform policy with evidence-based information on the
best strategies to engage the community and improve the
use of novel malaria interventions, particularly the new
malaria vaccine in Tanzania. The study population group
comprised more females than males. This was expected
due to the lagging attendance of male caregivers/parents
in the ANC clinic for several reasons outlined elsewhere
[24].

Awareness of malaria

According to the current study, awareness of malaria
infection was high among caregivers, for whom 8 out of
10 knew about malaria infection. These results reflect
the high the malaria burden in most parts of the coun-
try. Similar high awareness were recorded in other stud-
ies conducted in Tanzanian settings, including the Coast
region [25], Eastern [26] Central region [27] and North-
west and Southern regions of Tanzania [28, 29]. Despite
a substantial proportion of caregivers being aware of
transmission of malaria, misconceptions about disease
transmission were recorded. Approximately one-third
of respondents knew that all mosquitoes species trans-
mit malaria and approximately 2 of 10 did not know how
malaria is transmitted. Such a lack of knowledge may
impede malaria control efforts in the country. Such mis-
conceptions have also been recorded among communi-
ties in Tanzania and Nigeria [28, 30], pregnant women in
Uganda [31] and caregivers of children in Sierra Leone
and Ethiopia [32, 33].
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Age was significantly associated with malaria aware-
ness, with younger caregivers being less aware than older
caregivers. This may be due to older caregivers having
more exposure to malaria information from previous
ANC attendance than younger caregivers [34]. Generally,
knowledge of malaria prevention was high among older
caregivers, those employed, those with tertiary education
and those with children. However, three-quarters of the
respondents could mention at least three malaria pre-
vention methods, while only less than 3% could mention
seven or more malaria prevention methods. This indi-
cates that despite their awareness of malaria, the major-
ity of caregivers are unaware of the variety of methods
for the prevention and control of malaria. This may slow
down the pace towards the set goal of malaria elimina-
tion in the country. Insecticide-treated bed nets (ITNs)
were the predominant method of malaria control among
the participants.

Awareness and willingness to accept malaria vaccine

The study reported insufficient awareness of the malaria
vaccine within the surveyed community, where only 1 in
10 caregivers were aware of the malaria vaccine. These
results mirror those obtained 10 years ago in mainland
Tanzania and Isles, where an equally lower proportion
of respondents (11.8%) were aware of the malaria vac-
cine. In particular, the current results on awareness in the
Dar es Salaam region mirror those of a previous study by
Romore et al. [23], which revealed it as one of the regions
with low awareness of the malaria vaccine in Tanza-
nia despite being the most populated region harboring
approximately 10% of the country’s population. These
findings are similar to those in other malaria endemic
areas where inadequate awareness of the malaria vaccine
was recorded among communities in Southwest Ethio-
pia (18%) [37], healthcare workers (48.9%) [38, 39], the
community (48%) [39] and caregivers of children under
5 years of age (40%) [38, 39] in Nigeria. The low aware-
ness of the malaria vaccine among the surveyed caregiv-
ers in malaria-endemic settings is alarming, even more
so among health actors and communities at large, par-
ticularly now that the vaccine has been launched and is
being implemented in other malaria-endemic countries,
including Malawi, Kenya and Ghana, since 2021 [5, 40].
This calls for deliberate efforts to design and implement
appropriate advocacy strategies within the population on
the benefits of the malaria vaccine.

Misconception regarding the target group for the vac-
cine was recorded among the respondents, where the
majority mentioned pregnant women, elderly people and
children over 5 years old, as the potential vaccine recipi-
ents. Such misconceptions were also recorded among
respondents in Mozambique [41]. Additionally, various
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perceptions were identified among the respondents in
the current study, including that the probable side effects
of the vaccine could be poisonous and that the vaccine
is not helpful. These perceptions were also identified in
some parts of Tanzania [28] and elsewhere [42]. These
perceptions linger among the respondents mainly due to
a lack of appropriate information on the malaria vaccine
[13]. Such misconception may contribute to poor accept-
ance of the vaccine since the uptake of any intervention
in a community is determined by its perceived effec-
tiveness and relevance. Thus, it is paramount to design
appropriate information, education and communication
strategies (IECs) that are inclusive and tailored to remove
misconceptions about the malaria vaccine within the
local community.

Despite low malaria vaccine awareness, caregivers’ will-
ingness to vaccinate their children when roll-out begins
was high (92.8%). This information aligns with a study by
Romore et al.,, where many Tanzanian community mem-
bers were willing to vaccinate their under-five children
against malaria in mainland Tanzania and the Isles [23].
The current study also revealed that even a small pro-
portion of respondents unwilling to vaccinate their chil-
dren against malaria were inclined to agree upon being
well sensitized. This is unsurprising as Tanzania is among
the countries with high coverage of the Expanded Pro-
gramme for Immunization (EPI) [35]. This was evident in
the current study findings, where more than 96% of the
participants reported vaccinating their children with the
recommended vaccines and receiving no serious adverse
effects. These findings imply that their acceptance and
understanding of routine childhood vaccines reflect
a positive inclination toward future vaccines against
malaria [36].

Factors associated with knowledge and willingness

to accept the malaria vaccine

In the current study, age, sex, occupation and education
of the caregivers were not significantly associated with
knowledge or willingness to receive the malaria vaccine.
However, younger, unemployed caregivers with non-for-
mal education did not know about the malaria vaccine
compared to their counterparts. This is contrary to stud-
ies performed elsewhere where education level, family
size and other factors, such as religion, income and fam-
ily size, were associated with vaccine acceptance [38, 43,
44].

The current study’s strengths lie in the fact that a
large sample size was recruited with a high repre-
sentation of caregivers’ age, sex, education level and
occupation in the Dar es Salaam region. Awareness of
malaria disease, transmission and prevention methods
were assessed along with the caregivers’ knowledge of
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the existing immunization programme and their will-
ingness to receive the future malaria vaccine. Despite
these strengths, the current study had a few setbacks,
including the probing of willingness to vaccinate with
a product yet to be implemented in the country. This
may lead to unreliable responses among respondents.
Additionally, due to financial and time constraints, the
study sampled Dar es Salaam from all 26 regions of
mainland Tanzania; thus, caution should be taken when
generalizing the results to Tanzania. Based on the study
findings, key stakeholders should advocate for policy
improvements by promoting malaria vaccine aware-
ness campaigns, incorporating the malaria vaccine into
the EPI immunization programme, providing training
for health workers, collaborating with local media and
community members, and monitoring the roll out and
impact of the vaccine within the community.

Conclusion

Knowledge of malaria disease and malaria prevention
methods was high among the caregivers. Caregivers
were also highly exposed to malaria messages through
various channels, primarily television and health facili-
ties. However, awareness of the malaria vaccine was
low among the surveyed respondents, calling for tar-
geted messages and education on the malaria vaccine,
particularly for younger caregivers and those with low
literacy and non-formal education. In contrast, the
caregivers were highly willing to accept future malaria
vaccination. This study provides information for policy
actors to plan for future malaria vaccines should they
be deployed in Tanzania.
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