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Abstract
Background  The introduction of malaria vaccines (RTS, S/SA01 and R21/Matrix-M) in malaria control brings hope for 
malaria burden reduction globally. Uganda is one of the countries that applied for support to introduce R21 malaria 
vaccine and expects to commence with its implementation in April/May 2025. However, as the country prepares for 
R21 malaria vaccine rollout, the extent to which hospitals are ready for its implementation remains unclear. This study 
therefore assessed the general knowledge, attitudes of all healthcare professionals regardless of their role in providing 
immunization services and infrastructural readiness prior to rolling out of R21 malaria vaccine in an endemic setting, 
Tororo district.

Methods  This cross-sectional study was conducted at Tororo General hospital and St. Anthony Hospital in Tororo 
district. Data was collected before the vaccine was rolled out through interviews with purposively selected healthcare 
professionals irrespective of their role in vaccination programs. Additional data was collected through inspection 
of the hospital infrastructure for malaria vaccine implementation. Data on healthcare professionals’ knowledge and 
attitudes was collected using self-administered questionnaires, while a checklist was used to capture data on the 
availability and functional state of the infrastructure in hospitals for vaccine roll-out. Fully completed questionnaires 
were entered into Epi-data version 4.7 for coding and cleaning, thereafter exported to STATA version 16 for analysis.

Results  A total of 211 healthcare professionals were included into the study. The study participants had 
predominantly negative attitudes towards the malaria vaccine, with 70% (147/211, 95% CI: 63–76) displaying 
unfavorable attitudes compared to 30% (64/211, 95% CI: 25–37) with positive attitudes, and the overall mean 
score (SD) of 3.30 (0.489)., many of whom expressed concerns about its affordability, accessibility and effectiveness. 
Knowledge on the malaria vaccine was notably low, with 99% (208/211, 95% CI: 96–100) of respondents 
demonstrating poor knowledge, while only 1% (3/211, 95% CI: 0.5–4.4) had good knowledge.
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Background
Malaria is a life threatening disease transmitted by mos-
quito and caused by the plasmodium parasite, and con-
tinues to pose a significant public health problem in 
many regions worldwide [1]. World Health Organiza-
tion’s (WHO) 2024 malaria report highlights that chil-
dren below five years remain disproportionately affected 
by malaria, with 76% of global malaria deaths occurring 
in this age group.; 95% of these were from Africa [2]. 
Uganda is one of the African countries that has registered 
a substantial increase in malaria cases over the past five 
years between 2019 and 2023 where Tororo district in 
eastern Uganda contributes to 48% of these cases [3].

Globally, several malaria control interventions have 
been implemented, including use of artemisinin-based 
combination therapy (ACT), indoor residual spraying 
(IRS), and Insecticide treated nets (ITNs) [4]. In Uganda, 
the use of IRS and ITNs led to a significant decline in 
malaria incidence in 2014, with IRS reducing cases by 
97.6% and ITNs by 99.5% [4]. Despite the proven effec-
tiveness of these interventions, malaria has remained 
a significant health challenge, particularly among chil-
dren under five in Uganda [5]. The ongoing challenges to 
malaria control include the growing resistance to insec-
ticides, and emerging partial resistance to ACTs [6]. The 
malaria vaccines have been the long-waited dream inter-
ventions in the fight against malaria.

After several decades of research by GlaxoSmithKline 
(GSK), a British pharmaceutical company. In 2019, the 
first malaria vaccine RTS, S/AS01 (mosquirix), was 
piloted under the Malaria Vaccine Programme (MVP) 
in Ghana, Kenya, and Malawi [7]. To date, over 1.7 mil-
lion children in these countries have received the vaccine, 
which has been shown to be safe and effective [8]. On 
October 2, 2023, WHO approved the inclusion of a sec-
ond malaria vaccine, R21/Matrix-M for malaria control 
among children under five years following clinical trial 
findings that demonstrated an estimated efficacy of 68% 
with age based delivery and approximately 75% with sea-
sonal administration, measured over a 12 months follow-
up period after three doses [9]. R21 vaccine underwent 
clinical testing in four African countries; Burkina Faso, 
Kenya, Mali, and Tanzania and a total of 4,878 children 
aged 5 to 36 months received the vaccine in a four dosed 
manner. In December 2021 the MVP approved by the 
board of Gavi, the vaccine Alliance, expanded the rollout 

of both R21 and RTS, S in Gavi-eligible countries, in areas 
of moderate and high malaria transmission. Uganda is 
one of the countries that applied for support to introduce 
malaria vaccines and is expected to rollout R21 in April/
May, 2025. As Uganda prepares for R21 vaccine rollout, 
the extent to which hospitals are ready for the vaccine 
implementation remains unclear. According to the Pan 
American Health Organization (PAHO), key factors for 
successful vaccine rollout include adequate preparation 
of health workers, strengthening of cold chain capac-
ity, establishing safety surveillance systems for adverse 
events, expediting regulatory processes, and developing 
comprehensive national vaccination plans [10].

Although malaria vaccines have shown to be effective 
in clinical trials, their implementation and scale up in 
resource limited settings may face challenges similar to 
those encountered with other routine vaccines such as 
ensuring adequate infrastructure for transportation, cold 
chain system and availability of trained staff [11]. This 
study therefore assessed the general knowledge and atti-
tudes of all healthcare professionals involved in patient 
care regardless of their role in immunization services, 
and infrastructural readiness of hospitals in Tororo dis-
trict prior to implementation of the R21 vaccine.

Methods
Study design and participants
This was a cross-sectional study conducted at Tororo 
general hospital and St. Anthony hospital, eastern 
Uganda. Tororo district is approximately 208 km east of 
the capital, Kampala and was purposively selected since 
it is one of the areas where the vaccine will be rolled out 
in addition to fighting the malaria burden. The two hospi-
tals were purposively selected based on the bed capacity 
and the catchment area they serve in Tororo district. The 
primary study unit was a hospital made up of healthcare 
professionals (HCPs) that are directly involved in patient 
care regardless of whether they were involved in provid-
ing immunization services or not and the key infrastruc-
ture needed for implementation of the malaria vaccine. 
Data was collected before the vaccine was rolled out with 
an aim to capture baseline data of general knowledge, 
attitudes and infrastructural readiness of these hospitals. 
The study population included HCPs such as clinicians, 
physicians, nurses, midwives, clinical officers, pharmacy 
technicians, pharmacists, and key administrative staff 

Conclusion  The knowledge gap coupled with negative attitudes on malaria vaccine were prevalent among all 
healthcare professionals prior to the roll-out of R21 vaccine in Tororo district. There was limited preparedness as 
regards the infrastructure required for the malaria vaccine implementation. The Ministry of Health should consider 
conducting targeted training programs for all healthcare professionals and provision of additional essential 
infrastructure to accommodate the inclusion of the malaria vaccine roll-out with other routine vaccines.
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like the medical superintendent of the hospitals, consul-
tants, senior medical officers in charge of vaccination. 
Inventory of all available key infrastructure that would be 
used during the vaccination program was also assessed 
as summarized in Table 1 below. The target sample size 
was 384 HCPs. However, only 211 HCPs met the inclu-
sion criteria (being 18 years or older, willing to provide 
consent and present at either hospital during the time of 
data collection.

Variables used in this study and their measurement are 
summarized in Table 1 below.

Data collection
Data was collected using self-administered question-
naires that was adopted and modified using information 

from a recent study [12]. The data collection tool was 
pre-tested at Tororo General Hospital among five HCPs 
and the identified errors were refined for clarity. This 
data was however not included in the main study sample 
as well as analysis. Data collection was done by trained 
research assistants who obtained informed consent, dis-
tributed the questionnaires to the HCPs and ensured that 
questionnaires were thoroughly checked for complete-
ness before filing. The questionnaire collected informa-
tion on sociodemographic characteristics, knowledge of 
the upcoming malaria vaccine and attitudes towards its 
implementation. Attitudes were scored using a Likert 
scale with five response options: strongly agree, agree, 
neutral, disagree and strongly disagree. Respondents 
selected the options that best represented their views.

In addition to the questionnaire, a checklist was 
employed to assess the readiness of the health facilitates 
in terms of infrastructure. This checklist was adopted 
and modified from the WHO Service Availability and 
Readiness Assessment (SARA) tool and evaluated the 
availability of health facility basic amenities (essential 
infrastructure such as reliable electricity, water source, 
communication equipment and access to transportation), 
essential equipment, and Human resource (HR), these 
referred to availability of trained HCPs including vacci-
nators, cold chain handlers, and support staff) at Tororo 
general and St. Anthony hospitals. Infrastructure compo-
nents were recorded as either observed, reported avail-
able or not available depending on whether they were 
physically verified by the research team or reported by 
the hospital staff. To ensure data accuracy, the research 
assistants (study nurses) were trained in both the ques-
tionnaire administration and infrastructure assessment 
processes, and measures were taken to minimize bias.

Data analysis
Data from fully completed questionnaires were entered 
into Epidata version 4.7 cleaned and coded, then 
exported to STATA version 16 for analysis. For knowl-
edge assessment, each correct answer was awarded one 
point, with the total knowledge score ranging from 0 
(with no correct answer) to 12 (all correct answers). 
Responses were categorized either as correct or wrong, 
with correct answers coded ‘yes’ and ‘no’ for the wrong 
answers. Overall knowledge was classified into two cat-
egories: good knowledge, defined as respondents who 
had an average score of ≥ 6 questions answered correctly 
out of 12 and poor knowledge defined as respondents 
who had an average score of < 6 questions answered cor-
rectly. Results were presented in form of frequencies and 
percentages.

For attitude assessment, participants’ responses were 
measured using a Likert scale, ranging from 1 (strongly 
disagree) to 5 (strongly agree). Negatively phrased 

Table 1  Summary of study variables
Variable Type of variable Measurement
Socio-demographics
  Age Categorical Age in completed 

years, self-reported
  Hospital Categorical (Nominal) Self-reported hospital 

where the HCP serves
  Gender Categorical (Nominal) Self-reported
  Professional 
Qualification

Categorical (Nominal) Self-reported

  Education level Categorical (Ordinal) Self-reported
  Years of work 
experience

Categorical Self-reported com-
plete years

  Role in hospital vac-
cination program

Categorical (Nominal) Self-reported

Knowledge refers to the understanding of the R21 malaria vaccine, 
which includes dosage, target age group, cold chain management and 
any associated side effects.
Level of Knowledge 
of HCPs

Categorical (Good/
Poor)

Self-reported, 12 
knowledge items 
scored: cor-
rect = 1, wrong = 0; 
score ≥ 6 = Good 
knowledge, < 6 = Poor 
knowledge

Attitude refers to opinions or perceptions of health care professionals 
towards implementation of the malaria vaccine.
Attitude towards 
malaria vaccine

Categorical (Positive/
Negative)

Self-reported, 9 
Likert scale items 
(1–5); Grand mean 
score ≥ 3.30 = Positive 
attitude, < 3.30 = Neg-
ative attitude.

Infrastructural readiness refers to the availability of health facility basic 
amenities (essential infrastructure such as reliable electricity, water 
source, communication equipment and access to transportation), 
essential equipment and Human resource (trained HCPs including vac-
cinators, cold chain handlers, and support staff ) at Tororo general and 
St. Anthony hospitals.
Infrastructural 
readiness

Categorical (Available/
Not Available)

Facility checklist based 
on WHO SARA tool: 
Observed, reported, or 
Not Available
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questions were reverse coded to ensure consistency. 
The individual scores for each study participant were 
summed, and with responses rated as ‘strongly disagree’, 
‘disagree’ and neutral were categorized as negative atti-
tude, while ‘agree’ and ‘strongly agree’ were considered 
for positive attitudes. Mean scores for each attitude item 
was computed and a grand mean was derived (3.30). A 
mean score of 3.30 or higher was considered as a positive 
attitude, while a mean score < 3.30 indicated a negative 
attitude. Therefore, the lower the attitude scores were, 
the higher the likelihood of negative attitudes and vice 
versa. Descriptive analysis, including frequencies, per-
centages and mean scores, was conducted to summarize 
the findings.

Results
Participants’ demographic characteristics
A total of 211 healthcare professionals participated in 
this study. From Table 2 below, majority, 59% (124/211), 
were aged between 20 and 35 years, and 76% (161/211) 
were affiliated with Tororo general hospital. More than 
half, 56% (119/211) were female, and 50% (106/211) were 
nurses/midwives. Most participants, 66% (139/211) had 

between 1 and 11 years of professional experience, while 
40% (86/211) had reported having no experience in vac-
cination programs.

Knowledge of health care professionals about the 
prospective malaria vaccine
Table  3 below shows that knowledge of respondents 
about the malaria vaccine was extremely low, with 

Table 2  Sociodemographic characteristics of healthcare 
professionals in Tororo and St. Anthony general hospitals in 
Tororo district, April -May 2024 (N = 211)
Characteristic Description Frequen-

cy, n (%)
Age (years) 20–35 124 (59)

36–50 53 (25)
51+ 34 (16)

Hospital St. Anthony hospital 50 (24)
Tororo general hospital 161 (76)

Gender Male 92 (44)
Female 119 (56)

Professional 
qualification

Nurse/Midwife 106 (50)
Clinical officer 17 (8)
Medical officer 32 (15)
Laboratory technologist 18 (9)
Pharmacist 8 (4)
Others 30 (14)

Educational 
attainment

Certificate 79 (37)
Diploma 75 (36)
Bachelor’s degree 44 (21)
Graduate degree 13 (6)

Years of work 
experience

1–11 139 (66)
12–24 49 (23)
25+ 23 (11)

Roles in hospital vac-
cination program

Cold chain management 22 (10)
Administering vaccines 49 (23)
Record keeping 16 (8)
Monitoring and supervision 20 (10)
Health promotion 18 (9)
None 86 (40)

Table 3  Knowledge of health care professionals about the 
prospective malaria vaccine (N = 211)
Knowledge Item Fre-

quency 
n (%)

Have you heard of the prospective malaria vaccine?
  Yes 102 (48)
  No 109 (52)
Which vaccine will be implemented in Uganda?
  R21 14 (7)
  Don’t know 197 (93)
What was your primary source of information about the malaria 
vaccine?
  Radio 36 (17)
  MOH/HWs 30 (14)
  None 102 (48)
  Others 43 (21)
Are you aware of the recommended schedule for malaria vaccine to be 
implemented in Uganda?
  Yes 40 (19)
  No 171 (81)
How many doses of malaria vaccine is recommended?
  4 doses 4 (10)
  Don’t know 207 (90)
What is the recommended schedule for malaria vaccine to be imple-
mented in Uganda?
  6,7,8 & 18 months 16 (8)
  Don’t know 195 (92)
What is the target population for the vaccine?
  Children below 5 years 116 (55)
  Don’t know 95 (45)
What is the site of administration of this vaccine?
  Upper arm 24 (11)
  Don’t know 187 (89)
Are you aware of when the malaria vaccination will be in Uganda?
  Yes 4 (2)
  No 207 (98)
Are you aware of the storage conditions of the malaria vaccine that will 
be used in Uganda?
  Yes 18 (8)
  No 193 (91)
Have you had any training on the malaria vaccine by the MOH, Uganda
  Yes 6 (3)
  No 205 (97)
Are you aware of how to administer the malaria vaccine?
  Yes 8 (4)
  No 203 (96)
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overall proportions of poor and good knowledge at 99% 
(208/211, 95%CI: 96–100), 1% (3/211, 95%CI: 0.5–44) 
respectively. This finding is likely due to the fact that this 
study was conducted before the implementation of the 
malaria vaccine and healthcare professionals had not yet 
been trained.

Attitude of healthcare workers towards malaria vaccine in 
Tororo district, Eastern Uganda
Table  4 below summarizes the attitude of respondents 
towards the malaria vaccine. Attitude was generally bad, 
with overall proportions of bad and good attitude at 70% 
(147/211, 95%CI: 0.631–0.755), 30% (64/211, 95%CI: 
0.245–0.369) respectively, and grand mean score (SD) of 

3.30 (0.489). This outcome may also be explained by the 
fact that this study was conducted prior to the implemen-
tation of the malaria vaccine. At this time, participants 
had not yet received training on the vaccine which likely 
contributed to the observed bad attitudes.

Health facility infrastructure for supporting malaria 
vaccination at Tororo general and St. Anthony hospitals
Generally, no additional basic amenities, basic equip-
ment, or human resources required to accommodate the 
additional malaria vaccination program were observed 
at either hospital, as summarized in Table  5 below. The 
infrastructure that was available is what was being used 
to support the routine vaccination programs. And among 

Table 4  Attitude of health care professionals towards the prospective R21, vaccine for malaria control in Tororo district, April – May 
2024 (N = 211)
Attitude Item Proportion of respon-

dents with positive 
attitude
n (%)

Proportion of respon-
dents with negative 
attitude
n (%)

Mean 
score 
(SD)

I will take my children for malaria vaccination without hesitation. 181(86) 30 (14) 4.37(4.370)
I will encourage my patients/family/friends to vaccinate their children. 190(90) 21 (10) 4.37(4.379)
Malaria cannot be controlled without vaccination. There is need for the malaria 
vaccine

108(51) 103(49) 3.34(3.346)

Mass vaccination can reduce the mortality rate among children due to malaria 141(67) 70 (33) 4.00(4.009)
The best prevention method against malaria is to take the malaria vaccine 130(62) 81 (38) 3.72(3.720)
After vaccination against malaria other preventive measures can be avoided. 34 (16) 177(84) 2.26(1.225)
Malaria vaccine was tested adequately for its effectiveness. 74 (35) 137(65) 3.35(0.966)
Malaria vaccine is being implemented for financial reasons. 24 (11) 187(89) 2.46(1.029)
It’s preferable to acquire immunity against malaria naturally than by vaccination. 53 (25) 158(75) 2.72(1.199)
Malaria vaccine will not be affordable and accessible by the common person 32 (15) 179(85) 2.37(1.154)
SD Standard deviation

Table 5  Health facility infrastructure for supporting malaria vaccination at Tororo general and St. Anthony hospitals, Tororo district, 
Uganda
Domain Indicator (Planned to accommodate the additional malaria vaccine) Observed 

available
Reported 
available

Not 
available

TGH SAH TGH SAH TGH SAH
Basic Amenities Communication equipment  ✓ ✓

Access to computer ✓ ✓
Transportation ✓ ✓

Basic Equipment Vaccine carriers/cold box (7) (3)
Temperature monitoring tools ✓ ✓
Refrigerator of (2 °C to 8º C) (2) (1)
Stable power source (electricity & generator) ✓ ✓
Child scale (1) ✓
BP apparatus (1) ✓
Immunization cards indicating malaria vaccine schedule ✓ ✓
Immunization tally sheets ✓ ✓
AE reporting tools highlighting malaria vaccine ✓ ✓

Infection prevention Containers for storage of sharps & infectious wastes ✓ ✓
Personal Protective Equipment for HCPs ✓ ✓

Staff and guidelines Guidelines for malaria vaccination ✓ ✓
Additional staff dedicated for routine immunization (2) (5) ✓ ✓

TGH Tororo general hospital, SAH St. Anthony hospital
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the infrastructure that were observed available and in a 
functional state at Tororo general hospital were 7 vaccine 
carriers, 1 child scale, 1 BP apparatus, and 2 refrigerators 
at a temperature of (2  °C to 8  °C) under a stable power 
source (electricity and an automatic generator as an alter-
native), with a thermometer and monthly updated tem-
perature log sheets. While in St. Anthony hospital the 
following were observed available and in functional state; 
3 vaccine carriers, one refrigerator at a temperature of 
(2 °C to 8 °C) under a stable power source (electricity and 
an automatic generator as an alternative), with a ther-
mometer and monthly updated temperature log sheets. 
The refrigerators in both hospitals contained other vac-
cines and ice packs that are routinely used at the facilities 
with very minimal space to accommodate any additional 
vaccines. Additionally, only two staff were reported avail-
able as dedicated staff for routine child immunization 
at Tororo general hospital and 5 staff for St. Anthony 
hospital.

Discussion
Level of knowledge of health care professionals
This study is among the first in Uganda to assess health-
care professionals’ general knowledge, attitudes, and 
infrastructural readiness before implementing a health 
intervention. While most prior research have focused on 
caregivers’ willingness to accept the vaccine, our find-
ings reveal an alarmingly low level of knowledge among 
all HCPs, with 99% demonstrating poor understanding of 
the vaccine. This knowledge gap may be attributed to the 
fact that 40% of the study participants had no prior train-
ing on the malaria vaccine that was yet to be introduced. 
In contrast to our findings, a study conducted among 
healthcare workers in Maharashtra, India, reported that 
90% had knowledge about COVID-19 vaccines [13]. The 
variation in the findings could be because the malaria 
vaccine had not yet been rolled out in Uganda at the time 
of this study and HCPs may not have had much informa-
tion about the malaria vaccine. This therefore indicates 
a need for dissemination of information about a new 
health intervention like the malaria vaccine prior to its 
implementation to all HCPs.

A major knowledge gap identified in our study is that 
majority of HCPs had never heard of the malaria vaccine, 
were unaware of its storage conditions and lacked infor-
mation on its administration. These gaps highlight the 
need for increased communication and training from the 
ministry of health in Uganda before roll out of the vac-
cine. Similar challenges were observed in Ghana during 
the pilot phase of the malaria vaccine where inadequate 
sensitization and training for all healthcare profession-
als prior to implementation of the malaria vaccine were 
noted as key obstacles [14]. In Kenya, gaps in HCPs’ 
understanding of the malaria vaccine’s four dose schedule 

were addressed through consistent training programs, 
which significantly improved the vaccine delivery [15].

Despite the overall low level of knowledge among 
HCPs, more than half of them knew the target popula-
tion as children below five years, this is a positive indica-
tion that targeted training would help fill the knowledge 
gaps. Elsewhere, evidence suggest that training programs 
for all HCPs can significantly influence uptake of health 
interventions and patient trust [16].

Attitudes of health care professionals
Our study found that HCPs exhibited a generally negative 
attitude towards the implementation of the upcoming 
malaria vaccine, with many expressing concerns about its 
affordability and accessibility. Notably, 89% of the respon-
dents believed that the malaria vaccine was being intro-
duced for financial reasons and therefore would not be 
affordable and accessible by the general population. This 
align with findings from a study conducted in Nigeria, 
where caregivers similarly expressed concerns about the 
vaccine cost [17]. Research has shown that cost-related 
barriers often limit the success of health interventions 
in low resource settings [18]. Therefore, affordability and 
accessibility should be key considerations in the vaccine 
rollout to avoid hampering uptake.

Another significant concern is that in 75% of the 
HCPs acquisition of natural immunity against malaria 
is preferred to vaccination, and 65% doubted the vac-
cine’s effectiveness. This negative attitude is likely a con-
sequence of the knowledge gaps; as previous research 
suggests that a lack of knowledge contributed to poor 
attitudes. HCPs are often the most trusted source of 
information on vaccination for communities [19], under-
scoring the importance of training all patient-care HCPs 
irrespective of their role in providing immunization ser-
vices, because their awareness and attitude may signifi-
cantly influence vaccine uptake and patient trust.

Despite the safety, accessibility and affordability con-
cerns, 86% of HCPs indicated they would vaccinate their 
own children against malaria and 6% believed that mass 
vaccination would reduce mortality among children 
under five years. This willingness is promising for vaccine 
uptake and suggests that, with the right intervention, 
HCPs can play a pivotal role in promoting the vaccine. A 
similar finding was reported in Nigeria, where 92% of the 
healthcare professionals were willing to vaccinate their 
children [20].

Availability of critical infrastructure required for 
implementation of the prospective malaria vaccine
Our findings revealed a lack of additional critical infra-
structure at both Tororo General Hospital and St. 
Anthony’s Hospital that would accommodate the imple-
mentation of the malaria vaccination program with 
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other routine vaccines. Available infrastructure primar-
ily supported routine vaccination programs, with signifi-
cant deficiencies in basic amenities like communication 
equipment and transportation, as well as essential equip-
ment such as immunization tally sheets, immunization 
cards for the malaria vaccine, refrigerators to accom-
modate additional malaria vaccine doses and adverse 
event reporting tools. Similar challenges were observed 
in Ghana, where inadequate cold chain resources and 
transportation which impeded malaria vaccine delivery 
[14]. While functional refrigerators for vaccine storage 
were present, their limited capacity may pose logistical 
challenges as additional doses of malaria vaccines are 
introduced. Moreover, the limited number of staff dedi-
cated to the malaria vaccination program could hinder 
its effectiveness. In Bangladesh, health facilities with 
sufficient vaccine storage capacity and dedicated staff 
reported higher levels of service delivery [21]. Readiness 
for any vaccination program depends on the availabil-
ity of skilled healthcare professionals, adequate medical 
equipment, and diagnostic capacity [22], suggesting that 
significant efforts are needed to address these infrastruc-
tural bottlenecks before implementing the malaria vac-
cine in Uganda.

Limitations
Our study had a number of limitations: (1) The partici-
pants may have provided responses they deemed socially 
acceptable, leading to overestimated knowledge and posi-
tive attitudes. To mitigate that, we assured them of ano-
nymity, and triangulate with objective assessments. (2) 
The study focused on only two hospitals, limiting gener-
alizability of the findings across the whole country. We 
advise that future studies can expand to more hospitals 
and use probability sampling methods. (3) Although the 
initial target sample was 384, only 211 eligible and avail-
able health care professionals were enrolled. While this 
reduced sample size may have affected precision and 
generalizability of descriptive estimates, it does not com-
promise the study’s objectives. We suggest that future 
studies can extend data collection period and employ 
targeted recruitment strategies as well as assess associa-
tions between variables which can help identify factors 
that affect knowledge and attitudes. (4) We only managed 
to conduct a quantitative study that was fully descrip-
tive. We advise future studies to include qualitative data 
from key immunization officials for in-depth informa-
tion and also consider an analytical study design that 
assess association of HCPs’ knowledge and attitude to 
preparedness for implementation of the vaccine. (5) This 
study assessed general Knowledge and attitudes among 
all HCPs irrespective of their role in immunization ser-
vices; we recommend future studies to focus specifically 

on immunization staff or compare findings across cadres 
to tailor capacity-building efforts.

Policy and practice implications
The study findings have important implications for 
malaria vaccine rollout in Uganda, East Africa, and 
Sub-Saharan Africa. In Uganda, the very low knowledge 
and negative attitudes among healthcare professionals 
emphasize the need for targeted training, sensitization, 
and strengthening of cold chain and reporting systems 
with the R21 vaccine introduction. For East Africa, 
regional collaboration through the EAC could harmo-
nize guidelines, strengthen infrastructure, and facilitate 
shared learning across countries with similar challenges. 
More broadly in Sub-Saharan Africa, the results highlight 
systemic gaps in health system readiness for new vac-
cines, calling for investments in supply chains, human 
resource training, and public education to enhance 
healthcare worker and community confidence in the 
malaria vaccine.

Conclusion
There is a notably low level of awareness among HCPs 
regarding the upcoming malaria vaccine rollout. And 
furthermore, there is limited preparation for additional 
infrastructure required for implementation of the malaria 
vaccine in Tororo district. While some of the HCPs are 
not directly involved in immunization services, their gen-
eral knowledge and attitudes toward the vaccine are criti-
cal as they significantly influence vaccine uptake, public 
trust and overall institutional readiness. We therefore 
recommend implementation of targeted training pro-
grams to all patient-care HCPs and investment in addi-
tional essential infrastructure.
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