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RESEARCH ARTICLE

Correlates of uptake of COVID-19 vaccines and motivation to vaccinate among 
Malawian adults
Hannah S. Whiteheada*, John Songob*, Khumbo Phirib, Pericles Kalandeb, Eric Lungub, Sam Phirib,c, 
Joep J. van Oosterhouta,b, Risa M. Hoffmana, and Corrina Moucheraudd

aDivision of Infectious Diseases, Department of Medicine, David Geffen School of Medicine at UCLA, Los Angeles, CA, USA; bImplementation Science 
Department, Partners in Hope, Lilongwe, Malawi; cDepartment of Public Health and Family Medicine, Kamuzu University of Health Sciences, 
Lilongwe, Malawi; dDepartment of Health Policy and Management, Fielding School of Public Health, UCLA, Los Angeles, CA, USA

ABSTRACT
COVID-19 vaccine coverage in most countries in Africa remains low. Determinants of uptake need to be better 
understood to improve vaccination campaigns. Few studies from Africa have identified correlates of COVID-19 
vaccination in the general population. We surveyed adults at 32 healthcare facilities across Malawi, purposively 
sampled to ensure balanced representation of adults with and without HIV. The survey, informed by the World 
Health Organization’s Behavioural and Social Drivers of Vaccination Framework, asked about people’s thoughts 
and feelings about the vaccine, social processes, motivation to vaccinate, and access issues. We classified 
respondents’ COVID-19 vaccination status and willingness to vaccinate, and used multivariable logistic 
regression to assess correlates of these. Among 837 surveyed individuals (median age was 39 years (IQR 30– 
49) and 56% were female), 33% were up-to-date on COVID-19 vaccination, 61% were unvaccinated, and 6% 
were overdue for a second dose. Those up-to-date were more likely to know someone who had died from 
COVID-19, feel the vaccine is important and safe, and perceive pro-vaccination social norms. Despite prevalent 
concerns about vaccine side effects, 54% of unvaccinated respondents were willing to vaccinate. Access issues 
were reported by 28% of unvaccinated but willing respondents. Up-to-date COVID-19 vaccination status was 
associated with positive attitudes about the vaccine and with perceiving pro-vaccination social norms. Over 
half of unvaccinated respondents were willing to get vaccinated. Disseminating vaccine safety messages from 
trusted sources and ensuring local vaccine availability may ultimately increase vaccine uptake.
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Introduction

COVID-19 vaccines were introduced globally in late 2020, follow-
ing a remarkably rapid vaccine development process – however, 
three years later, global inequities in coverage persist. As of early 
2023, only approximately 28% of people in low-income 
countries – versus approximately 65% of people in lower-middle 
income countries and 80% of people in upper-middle and high 
income countries – have received at least one dose of a 
COVID-19 vaccine.1–5 As COVID-19 moves toward endemicity, 
vaccination remains an essential strategy for preventing serious 
illness, hospitalizations, and deaths related to the virus.

There have been well-documented supply-side factors con-
straining COVID-19 vaccine availability (and thus coverage) 
in low- and middle-income countries (LMICs), including 
delayed or incomplete delivery of promised vaccines, lack of 
local infrastructure and intellectual property to produce the 
vaccine locally, and high cost.6,7 There are also country-level 
challenges with vaccine delivery, and demand-side factors – 
such as vaccine hesitancy – that further contribute to low 
vaccine coverage.8

Elucidating these demand-side factors is crucial for 
designing vaccine delivery and communication strategies 
for optimizing vaccine uptake. However, most research 

about COVID-19 vaccine attitudes in LMICs was conducted 
prior to large-scale vaccine roll-out, or among specific sub- 
populations such as pregnant women or healthcare workers, 
and thus may not reflect vaccination decisions and behaviors 
among the general population.9–17 Since many LMICs do 
not routinely vaccinate adults,18,19 understanding determi-
nants of COVID-19 vaccination could also help improve the 
delivery of other vaccines and health services for adults.19,20

As of April 2023, Malawi has reported 88,620 confirmed 
COVID-19 cases, and has vaccinated 4.8 million people, or 
about 20% of its population (with 3.7 million people fully 
vaccinated).21 However, the country has received enough vaccine 
doses for over double this number of people, indicating a gap 
between vaccine availability and vaccine uptake.7 There have been 
ongoing vaccination challenges; for example, the Malawi Ministry 
of Health destroyed about 20,000 vaccine doses in May 2021 
because they expired before they could be used.22

Given low COVID-19 vaccination rates in Malawi, and a lack 
of information on factors shown to be associated with COVID-19 
vaccine uptake in LMICs, we undertook a cross-sectional survey 
of Malawian adults in order to assess vaccine coverage and 
motivation to vaccinate among the unvaccinated, and to identify 
factors associated with vaccine uptake and motivation.
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Materials and methods

Study design

We conducted a cross-sectional survey of adults presenting at 
health care facilities in Malawi, informed by the World Health 
Organization’s Behavioral and Social Drivers of Vaccination 
(BeSD) framework.23

Conceptual framework

The Behavioural and Social Drivers of Vaccination framework, 
established by the BeSD global working group in 2018, con-
ceptualizes four distinct domains that drive vaccination, can be 
well-measured, and are potentially modifiable through inter-
vention (Figure 1). This study uses the BeSD framework for 
COVID-19 vaccination specifically, including questions 
recommended by the World Health Organization (WHO) for 
measuring the four BeSD domains.

Site & participant selection

The survey was administered at outpatient departments, anti-
retroviral therapy (ART) clinics treating people living with 
HIV, and non-communicable disease (NCD) clinics (primarily 
serving clients with hypertension or diabetes) at 32 health 
facilities. These facilities were purposively selected from the 
Partners in Hope PEPFAR/USAID-funded HIV care and treat-
ment program to represent public and faith-based health facil-
ities in urban, peri-urban, and rural areas across all three of 
Malawi’s regions (Northern, Central, and Southern). Eligible 
survey respondents at these participating health facilities were 
at least 18 years old; systematic random sampling was used, 
with every second individual in queue to see a provider at the 
clinic approached and invited to participate in the study. As 
people living with HIV were a priority group for COVID-19 
vaccination in Malawi,24 we strove for half of our sample to be 
people living with HIV (PLHIV) so we could assess differences 
by HIV status. Our target sample size of 870 respondents was 
calculated based on to being able to detect a 5% difference in 
vaccination coverage (chosen to represent a programmatically- 
meaningful difference) between respondents with and without 
HIV with 95% confidence and 80% power.

Data collection

The survey tool included questions reflecting the four domains 
of the BeSD framework: what people think and feel about the 
vaccine (confidence in vaccine safety, concerns about contract-
ing COVID-19 and about vaccine side effects), social processes 
(level of trust in healthcare workers and government informa-
tion about COVID-19, perceived social norms such as whether 
community members are getting vaccinated or that family 
members think getting vaccinated is a good idea), motivation 
or intention to vaccinate, and practical (access) issues (antici-
pated and experienced logistical barriers to vaccination). We 
also asked respondents about their experiences with COVID- 
19 illness and with the COVID-19 vaccine. Individuals self- 
reported how many doses of COVID-19 vaccine they had 
received, as well as the manufacturer, date, and vaccination 
location for each dose. The survey instrument was developed 
in English and then translated to Chichewa, the local language, 
and was reviewed by bilingual (English/Chichewa) study team 
members to ensure clarity and meaning.

The survey was administered one-on-one in a private area 
at each participating health facility, by a trained research 
assistant. Research assistants adhered to the Malawi Ministry 
of Health’s COVID-19 Guidelines on Conducting Health 
Research in place at the time to minimize COVID-19 related 
risks, including maintaining physical distancing, proper use of 
personal protective equipment (PPE), and conducting activ-
ities outdoors when possible. Responses were recorded using 
the SurveyCTO mobile data collection platform on Android 
tablets. All respondents provided oral informed consent prior 
to the survey, and received 4000 Malawi kwacha (approxi-
mately US$5) as compensation for their participation. Data 
were collected from 19 May to 30 June, 2022. Ethical approval 
for the study was obtained from the National Health Sciences 
Research Committee in Malawi (#2883) and the University of 
California Los Angeles Institutional Review Board (#22– 
000380).

Variable definitions & data analysis

We classified individuals as up-to-date on COVID-19 vac-
cination if they had received: 1 or more doses of the 
Johnson & Johnson vaccine, 2 or more doses of any 

Vaccina�on
Receive full series of 

COVID-19 vaccine

Mo�va�on
Willingness to receive vaccine

Inten!on to vaccinate

Prac�cal Issues
Know where to get vaccine

Cost
Time

Social Processes
Perceived social norms regarding 

COVID-19 vaccina!on

Trust in health workers and 
government guidance

What people think & feel
Confidence in vaccine safety

Concern regarding and personal 
experience with COVID-19 

infec!on

Figure 1. Conceptual framework, based upon the World Health Organization’s behavioral and social drivers of vaccination framework adapted for COVID-19 
vaccination23.
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manufacturer’s vaccine, or 1 dose of a 2-dose series vaccine 
(AstraZeneca or Pfizer) but it had been 12 weeks or less 
since their first dose (as they were not yet overdue for their 
second dose). Unvaccinated individuals and those who had 
received one dose of a 2-dose series vaccine (AstraZeneca 
or Pfizer) more than 12 weeks prior were considered to be 
not up-to-date. Individuals who had received only one dose 
of a vaccine and did not know which vaccine type/manu-
facturer (n = 58) were excluded from the main analysis, as 
their up-to-date status could not be ascertained. A sensi-
tivity analysis was conducted exploring vaccination status 
as either vaccinated (received 1+ doses of any COVID-19 
vaccine) or unvaccinated (received zero doses).

Motivation to vaccinate among those unvaccinated was 
self-reported along a five-point scale from “eager to get a 
COVID-19 vaccine” to “anti-vaccination for COVID-19/ 
extremely opposed to the COVID-19 vaccine.” For analysis, 
we compared three motivation categories: eager or willing, 
ambivalent, and anti-vaccination/opposed.

We used chi-squared, rank sum, and t-tests for univariate 
analyses, depending on the variable’s structure. Multivariable 
logistic regression was used to assess correlates of (1) being up- 
to-date on vaccination, (2) being motivated (eager/willing) to 
vaccinate, and (3) sensitivity analysis of being vaccinated 
(any doses). Adjusted odds ratios included all considered 
sociodemographic characteristics: gender, age (modeled as a 
categorical variable), HIV status, marital status, having chil-
dren, residence (urban or rural), religion, clinic type where 
recruited, education, employment status, and household 
income adequacy (based on a previously-validated 6-point 
scale, and collapsed into a three-point scale: insufficient, just 
met expenses, or allowed for savings25). Regression models 
included clustered standard errors at the sampling level (health 
facility). P-values were considered to be statistically significant 
at the < 0.05 level, and were not corrected for multiple testing. 
All data cleaning, management, and analyses were conducted 
using Stata 17.0.26

Results

Sample description

A total of 895 individuals were surveyed; 58 respondents 
who had received one dose of a COVID-19 vaccine but did 
not recall the brand/manufacturer of the vaccine were 
excluded as their vaccination status could not be deter-
mined, resulting in an analytic sample of 837 individuals. 
Characteristics of the sample are shown in Table 1. 
Approximately 56% were female, three-quarters were mar-
ried, 93% had children, and 82% lived in a rural area. Most 
respondents (70.1%) were employed, and 28.2% had com-
pleted secondary school or higher education. When asked 
about household income, 52.5% said their income over the 
past year had just met their expenses while 32% said it was 
insufficient. Most respondents were of Christian faith (n =  
766, 91.5%), had no comorbidities (n = 671, 80.2%), and 
did not report having had COVID-19 in the past (n =  
777, 92.8%).

Vaccination information

Of the 837 respondents, 39.1% (n = 327) had received at least 
one dose of a COVID-19 vaccine and 60.9% (n = 510) were 
unvaccinated.

Among the 327 vaccinated respondents, 57.5% received the 
AstraZeneca vaccine (n = 188), and 30.9% (n = 101) received 
the Johnson & Johnson vaccine; approximately 11% of respon-
dents did not know or report which brand they received but 
had received 2 doses or more, and 2 had received the Pfizer 
vaccine. The vast majority (89%) reported that their main 
motivation for getting vaccinated was to protect themselves. 
Approximately half of respondents (n = 175, 53.5%) had 
received their first dose at a public health facility, and 20.2% 
of respondents (n = 66) had received it through a community- 
based program (full information on locations and timing of 
vaccine doses available in Appendix Table A1).

Overall, nearly one in three respondents (n = 274, 32.7%) 
was up-to-date on COVID-19 vaccination. The remaining 
two-thirds (n = 563, 66.3%) were not up-to-date, including 53 
respondents who had started the vaccine series but were over-
due for a second dose.

Correlates of up-to-date vaccination status

Demographic correlates
Over half (55.3%) of people 60+ years old were up-to-date on 
COVID-19 vaccination, as compared to one-fifth (20.6%) of 
respondents under the age of 30 (p < .0001) (Table 1). Being 
up-to-date was more common among people with a secondary 
school education or higher, versus no school (37.3% versus 
26.2%, p = .03). Respondents recruited from NCD clinics were 
most likely to be up-to-date (57.1%, versus 32.2% of those 
recruited from ART clinics and 28.0% of those recruited 
from outpatient departments, p < .001). Vaccination status 
did not differ by HIV status. In an adjusted model including 
all considered demographic correlates, only age (>40 years), 
being recruited from an NCD clinic, and having completed 
secondary school or higher were significant predictors of up- 
to-date vaccination status (Appendix Table A3). Results were 
similar in a sensitivity analysis assessing any vaccination 
(Appendix Table A2), with age, education, and clinic type 
remaining significantly associated with uptake in bivariate 
and adjusted models; household income was also associated, 
with lower vaccine uptake among those whose household 
income only just met expenses in the past year.

Thinking and feeling
Individuals who were up-to-date on COVID-19 vaccination 
were more likely to know someone who had illness or died 
from COVID-19 (had COVID-19: 73.4%, versus 64.1% of 
those not up-to-date, p = .008; died from COVID-19: 59%, 
versus 41% of those not up-to-date, p < .001). In adjusted 
models, knowing someone who had died due to COVID-19 
was associated with a significantly higher odds of being up-to- 
date (aOR 1.77, 95% CI 1.17–2.67) (Figure 2). Those who were 
concerned about contracting COVID-19 were also more likely 
to be up-to-date on vaccination (aOR 4.73, 95% CI 3.07–7.28) 
than those who were not at all concerned. Being up-to-date on 
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COVID-19 vaccination was strongly associated with feeling 
the vaccine is important for health (of oneself, of one’s house-
hold and community members), that it is safe, and that its 
benefits outweigh its potential risks.

Social processes
Perceiving pro-vaccination community and social norms was 
associated with up-to-date vaccination status (Figure 2): for 
example, those who agreed that one’s family or spouse 
believes vaccinating is a good idea had higher odds of 
being up-to-date (aOR 3.86, 95%CI 2.21–6.77), as were 
those who agreed that other community members are getting 
vaccinated (aOR 3.00, 95%CI 1.70–5.31). Having strong trust 
in health care workers (aOR 2.71, 95%CI 1.45–5.06) and in 
information about the vaccine from the Ministry of Health 
(aOR 3.83, 95%CI 2.50–5.86) and from health care workers 
(aOR 3.61, 95%CI 2.26–5.78) were also correlated with up- 
to-date vaccination status.

Practical issues
Practical issues were generally not strongly associated with 
up-to-date vaccination status (Figure 2), although not know-
ing where one could get vaccinated and concern about costs 
(including travel costs) of seeking and receiving the vaccine 
were associated with decreased odds of being up-to-date 
(not knowing where to get vaccine: aOR 0.05, 95%CI 0.01– 
0.43, p = .006; costs: aOR 0.17, 95%CI 0.06–0.53, p = .002). 
Those who reported any access-related factor (such as cost, 
time, or being turned away) as being most important in 
choosing a vaccination location did not have significantly 
higher odds of being up-to-date on vaccination (aOR 1.53, 
95%CI 0.83–2.81, p = .171).

Results for all three domains (thinking and feeling, 
social processes, practical issues) were similar across in 
sensitivity analyses that used the outcome variable of 
uptake of any COVID-19 vaccine doses (Appendix 
Figure A1).

Table 1. Sample characteristics, stratified by up-to-date COVID-19 vaccination status.

Overall 
(full sample) 

(n = 837)

Not up-to-date on  
COVID-19 vaccination 

(n = 563)

Up-to-date on  
COVID-19 vaccination 

(n = 274)

n (%) n (row %) n (row %) p-value

Gender
Male 365 (43.61%) 240 (65.75%) 125 (34.25%) .413
Female 472 (56.39%) 323 (68.43%) 146 (30.93%)
Age
18–29 199 (23.78%) 158 (79.4%) 41 (20.6%) <.0001
30–39 226 (27%) 163 (72.12%) 63 (27.88%)
40–49 210 (25.09%) 137 (65.24%) 73 (34.76%)
50–59 117 (13.98%) 67 (57.26%) 50 (42.74%)
60+ 85 (10.16%) 38 (44.71%) 47 (55.29%)
Median (IQR) 39 (30–49) 36 (28–47) 44 (34–55) <.0001
HIV status
HIV negative or unknown 412 (49.22%) 276 (66.99%) 136 (33.01%) .868
Living with HIV 425 (50.78%) 287 (67.53%) 138 (32.47%)
Among those living with HIV: On ART 424 (99.76%) 286 (67.45%) 138 (32.55%)
Marital status
Unmarried 207 (24.73%) 137 (66.18%) 70 (33.82%) .703
Married 630 (75.27%) 426 (67.62%) 204 (32.38%)
Have children
Yes 778 (92.95%) 517 (66.45%) 261 (33.55%) .069
No 59 (7.05%) 46 (77.97%) 13 (22.03%)
Place of residence
Urban 154 (18.4%) 103 (66.88%) 51 (33.12%) .911
Rural 683 (81.6%) 460 (67.35%) 223 (32.65%)
Religion
Christian 766 (91.52%) 513 (66.97%) 253 (33.03%) .786
Other religion 45 (5.38%) 31 (68.89%) 14 (31.11%)
Not religious 26 (3.11%) 19 (73.08%) 7 (26.92%)
Clinic type recruited from
ART clinic 410 (48.98%) 278 (67.8%) 132 (32.2%) <.001
Outpatient department (OPD) 350 (41.82%) 252 (72%) 98 (28%)
Non-communicable disease clinic (NCD) 77 (9.2%) 33 (42.86%) 44 (57.14%)
Educational attainment (highest completed)
None 225 (26.88%) 166 (73.78%) 59 (26.22%) .034
Primary school 376 (44.92%) 249 (66.22%) 127 (33.78%)
Secondary school or higher 236 (28.20%) 148 (62.71%) 88 (37.29%)
Employment status
Employed 587 (70.13%) 385 (65.59%) 202 (34.41%) .113
Not employed 250 (29.87%) 178 (71.2%) 72 (28.8%)
Household income adequacy over past year
Insufficient 253 (30.23%) 171 (67.59%) 82 (32.41%) .51
Just met expenses 416 (49.7%) 288 (69.23%) 128 (30.77%)
Allowed for saving 124 (14.81%) 79 (63.71%) 45 (36.29%)
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Correlates of vaccine uptake among those motivated to 
vaccinate

We compared vaccinated respondents to respondents who said 
they were motivated (eager/willing) but unvaccinated, to 
understand what factors were associated with successfully 
achieving vaccination among those wanting to do so.

Motivated but unvaccinated respondents (n = 274) were 
younger (median age 35 versus 43, p < .0001) and more likely 
to be female (59.9%, versus 51.7%, p = .045), rural residents 
(87.6% versus 79.5%, p = .008), to have no schooling (29.6% 
versus 20.5%, p = .002), and to report household income just 
meeting expenses over the past 12 months (55.8% versus 44.3%, 
p = .032), than people who had achieved vaccination (n = 327) 
(Appendix Table A4). Adjusting for these factors, many thinking 
and feeling correlates were more common among people who 
achieved vaccination compared to those who were motivated 
but unvaccinated (Appendix Figure A2) – including being very 
confident in vaccine safety, being concerned about contracting 
COVID-19, and knowing someone who had died of COVID-19 
– while social process variables were largely uncorrelated with 
achieving vaccination (Appendix Figure A2). Practical issues 
were associated with decreased odds of achieving vaccination 
among those motivated (Appendix Figure A2).

Vaccination attitudes and barriers among the 
unvaccinated

Just over half of unvaccinated respondents said they had been 
offered the COVID-19 vaccine (n = 276, 54.1%) and 45.9% had 
not (n = 234). Women were more likely to have been offered 
the vaccine (57.8% of unvaccinated women versus 48.8% of 
unvaccinated men, p = .046), as were individuals aged 30 years 
or older (59.0% versus 42.3% of those 18–29 years, p = .001), 
respondents with children (56.6% versus 25.0% of those 

without children, p < .001), and married respondents (56.6% 
of married versus 46.4% of unmarried, p = .046); there was no 
difference by HIV status (Appendix Table A5).

We asked unvaccinated respondents about their current moti-
vation to get vaccinated against COVID-19. Approximately half 
(53.7%) were eager or willing to get the vaccine, 28.6% were 
neutral or ambivalent, and 17.7% were opposed. There were no 
significant differences in motivation between people who had and 
had not been offered the vaccine. Compared to their counter-
parts, rural respondents were more likely to be eager/willing to 
vaccinate (56.7% vs 39.1% of urban respondents, p = .001), as 
were those who self-identified as not religious (88.9% vs 52.4% 
of Christians and 53.6% of those who identified with another 
religion, p = .047) and those who had a primary school education 
(59.6% vs 51.3% of those with no school, 49.5% of those with a 
secondary school education, and 25.0% of those with higher 
education, p = .021). There were no significant differences in 
motivation to vaccinate by gender, age, marital status, having 
children, HIV status, or income (Appendix Table A6).

Thinking and feeling
Individuals who were eager/willing to get vaccinated were 
most concerned about contracting COVID-19, and were con-
fident in the vaccine’s safety and importance, while those 
opposed to vaccination were the least convinced of the vac-
cine’s safety and importance (Figure 3A). Concerns regarding 
long- and short-term side effects from the vaccine were com-
mon, especially among those less eager to vaccinate: about 
two-thirds of ambivalent (67%) and opposed (64%) indivi-
duals reported concerns about side effects as a reason for 
being unvaccinated, as compared to 46% of those who were 
eager/willing to get vaccinated (p < .001). Feeling that the 
vaccine was unnecessary, too new, or “satanic” were each 
reported by approximately 10% of unvaccinated respondents.

Figure 2. Correlates of being up-to-date on COVID-19 vaccination across WHO BeSD Domains of practical issues, social processes, and what people think and feel.
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Social processes
Individuals who were eager/willing to get vaccinated largely 
perceived pro-vaccination social norms, while significantly 
lower proportions of the ambivalent and opposed did so 
(Figure 3B): for example, 98% of those eager or willing to 
vaccinate felt that it was expected of them to get vaccinated, 
versus 77% of ambivalent and 22% of opposed individuals 
(p < .001). Perceiving that doctors and healthcare providers 
believe COVID-19 vaccination was a good idea was almost 
universal, with 97–98% agreeing, regardless of motivation to 
vaccinate.

Practical issues
Practical issues and concerns were more common among 
individuals who were eager/willing to vaccinate than those 
neutral or opposed (Figure 3C). Twenty-eight percent reported 
any access-related reason for being unvaccinated, such as time 
or costs associated with traveling to get vaccinated or not 
knowing where to get vaccinated, while only 1% of those 
opposed to vaccination reported these reasons. The majority 

of unvaccinated respondents knew where they could get the 
COVID-19 vaccine, with no difference by willingness to vac-
cinate. Practical issues were also salient when thinking about 
where to get vaccinated: when asked what is the most impor-
tant factor when choosing a preferred vaccination location, 
travel time was the most common across all three levels of 
motivation.

Discussion

In this sample, 33% of Malawian adults presenting at health-
care facilities in mid-2022 were up-to-date on COVID-19 
vaccination – significantly higher than national figures which 
indicated that only 10% of the population had received at least 
one dose by July 2022.27,28 Notably, respondents for this survey 
were older29 and more educated30 than Malawi’s general popu-
lation, were recruited at health facilities, and likely reflect a 
population with more interaction with the health system and 
easier access to the vaccine.

46%
58%

96%

46%
23% 20%

66% 67%

13% 7%
29%

64%

Concerned about ge!ng
COVID-19

Very confident in vaccine's
safety

Believe vaccine very
important for own health

Concerned about side
effects

Eager or willing Ambivalent Opposed

28%

6% 10%

78%

12%
3% 3%

79%

1% 1% 0%

74%

Report any access-related
reason for being

unvaccinated

Report travel costs as
reason for being

unvaccinated

Report not knowing where
to get vaccine as reason for

being unvaccinated

Know where to get vaccine

98% 98%
91% 90%

77%

98%

71%
63%

22%

97%

38%
30%

[Strongly] agree it's expected
of me to vaccinate against

COVID-19

Agree that doctors/health care
providers believe vaccina$ng
against COVID-19 is a good

idea

Agree that my family/spouse
believes vaccina$ng against

COVID-19 is a good idea

Have a lot of trust in COVID-19
vaccine informa$on from

government/MOH
(vs some trust or less)

A

B

C

Figure 3. Beliefs, attitudes, and reasons for being unvaccinated among 510 Malawian adults who had not been vaccinated against COVID-19, per WHO BeSD framework 
domains: (a) what people think and feel; (b) social processes; and (c) practical issues.
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Older individuals and respondents recruited from non- 
communicable diseases clinics were more likely to be up-to- 
date on COVID-19 vaccination – suggesting that, as previously 
reported,17 Malawi’s national COVID-19 vaccination program 
successfully targeted older individuals and those with 
comorbidities.24 However, despite the Malawi COVID-19 
Vaccine National Deployment Plan listing people living with 
HIV as another priority group,24 our survey found no differ-
ence in vaccination by HIV status – suggesting that NCD 
clinics have been more successfully leveraged as an opportu-
nity for vaccination compared to ART clinics. Since this study, 
activities specifically aiming to increase vaccination among 
people living with HIV have been implemented at ART clinics, 
including demand creation health talks, systematic screening 
for vaccination status, and offering the COVID-19 vaccine 
during clinic visits.31

In this study, what people think and feel about the 
COVID-19 vaccine – especially its safety and benefits – was 
correlated with up-to-date vaccination status and, among the 
unvaccinated, with being eager or willing to get vaccinated. 
Concerns about vaccine side effects were very common: 
about two-thirds of respondents ambivalent and opposed to 
vaccination and about half of those willing to vaccinate 
reported side effect concerns as a reason for being unvacci-
nated. These findings reinforce previous work in Malawi and 
in other settings in Africa showing that concerns regarding 
COVID-19 vaccine safety, effectiveness, and side effects are 
prevalent and a major reason for vaccine hesitancy,12,17,33–40 

and that being concerned about COVID-19 infection and 
having positive perceptions of the vaccine are associated 
with vaccine uptake and willingness to vaccinate.34,38–40 

Interventions that can change people’s attitudes will therefore 
be important for increasing vaccine uptake, such as educa-
tional campaigns and dialogue-based interventions like one- 
on-one counseling.23

We also found that trusting the healthcare system and gov-
ernment, perceiving societal acceptance of COVID-19 vaccina-
tion, and feeling expected to vaccinate (social processes) were 
strong correlates of being both up-to-date on vaccination and 
motivated to vaccinate. Other studies have likewise identified 
how social processes affect COVID-19 vaccination: a qualitative 
study conducted in Malawi found that some unvaccinated peo-
ple felt that governmental pressure to vaccinate was infringing 
on their personal autonomy,33 and a study from Nigeria found 
that individuals who intended to or had vaccinated against 
COVID-19 perceived greater approval/encouragement from 
their family, friends, and community leaders.41 Studies in 
Ethiopia, South Africa, and a large multi-country survey have 
also shown trust in the government to be associated with 
COVID-19 vaccination motivation or hesitancy.32,42,43 These 
findings highlight how norms and trust may be leveraged to 
motivate vaccination attitudes and behaviors, for example by 
disseminating interventions via trusted sources. Although most 
unvaccinated respondents in our study said that healthcare 
workers and the government/ministry of health was a trusted 
source of vaccine information, individuals who were opposed to 
vaccination had the lowest levels of trust in the health system. 
Therefore, to reach the most hesitant, programs should engage 
other trusted messengers, such as religious leaders and 

community members. Dialogue-based interventions, commu-
nity engagement, and engaging “vaccine champions” have been 
identified by the WHO as promising strategies for modifying 
social processes driving vaccination.23 Other approaches that 
capitalize on social norms and pressures could include social 
media campaigns where individuals share their vaccination 
experiences or disseminating storytelling narrative videos.44

Practical issues were strong predictors of achieving vaccina-
tion among those motivated to vaccinate, suggesting that 
addressing access barriers (such as time, travel costs, and 
knowing where to get vaccinated) is key to ensuring uptake 
among those who want to be vaccinated. In our sample, 51% of 
people who wanted to get vaccinated reported an anticipated 
or experienced access-related barrier to vaccination. Clearer 
communication about vaccination locations, financial incen-
tives or reimbursements for travel costs or lost wages, and 
community-based vaccination campaigns could thus increase 
uptake among those already motivated to vaccinate. In April 
2022, Malawi introduced the “Vaccinate my village” strategy, 
in which community health workers offered door-to-door 
COVID-19 vaccination – and it is estimated that this contrib-
uted to a three-fold increase in national vaccine coverage.45

Over half of unvaccinated respondents in our sample 
reported having been offered the COVID-19 vaccine, so vaccine 
acceptance may be a challenge in this group. Unvaccinated 
respondents with children (both men and women) were more 
likely to report having been offered the than unvaccinated 
respondents without children; parents may encounter more 
opportunities for COVID-19 vaccination due to more frequent 
interaction with the health system when their children need 
care. Additionally, among both those with and without children, 
women were more likely to report offer of vaccination. This 
gender difference was especially pronounced among those with-
out children, and may reflect that in Malawi, women interface 
more often with the healthcare system than men,46 not only for 
child-related care but also for services such as family planning 
and antenatal care. To achieve high population coverage, pro-
grams must reach people who are less likely to routinely 
encounter opportunities for vaccination.

We found that respondents who were motivated but unvac-
cinated were more likely than vaccinated respondents to be 
younger, female, rural residents, and less educated. These 
sociodemographic characteristics may make it harder to trans-
late vaccination intentions into action, for example via reduced 
autonomy or access to health services. Identifying factors that 
separate the vaccinated from those that are motivated to vac-
cinate but unvaccinated is important for identifying popula-
tions for whom improved access will have the greatest impact.

We acknowledge several limitations of this study. 
Respondents were recruited at health facilities; our sample 
thus likely over-represents people with greater health care use, 
greater trust in the health care system and providers, and/or 
better access to health services. The higher COVID-19 vaccina-
tion coverage in this study (compared to national data) also 
reflects our over-sampling of older adults (who were a target 
population for vaccination). Secondly, vaccination status was 
ascertained based on self-report, which may have been influ-
enced by social desirability bias. Social desirability bias also 
might have influenced self-report of vaccine attitudes and trust 
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in healthcare workers, particularly because the survey was con-
ducted face-to-face in a health care setting. Third, it is possible 
that some of these factors are correlated, and there may be 
vaccination “types” that combine determinants. Although 
beyond the design and scope of this study, we encourage future 
research that aims to identify such “types” – as this could 
represent a more efficient approach to developing and targeting 
interventions for specific groups. Lastly, as this was a cross- 
sectional study, we were not able to assess changes in vaccine 
attitudes or uptake over time. Strengths of this study include 
representing all three geographic regions in Malawi, including 
adults across the lifespan, and having been conducted while 
COVID-19 vaccines were available to the general public – 
which allowed us to explore correlates of actual vaccine uptake, 
rather than reported vaccination intentions.

In conclusion, in this study of Malawian adults, up-to-date 
COVID-19 vaccination status was associated with positive 
attitudes about the vaccine’s importance and safety, and per-
ceiving pro-vaccination social norms. Over half of unvacci-
nated respondents were willing to get vaccinated, but many 
were concerned about vaccine side effects or faced logistical 
barriers to accessing the vaccine. Disseminating accurate mes-
sages about vaccine safety by trusted sources and ensuring 
availability of the vaccine may help increase COVID-19 vac-
cine coverage in Malawi.
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Appendix

Table A1. COVID-19 vaccination details by vaccination status, among those with 1+ dose.

All with 1+ dose 
n = 327

Overdue for 2nd dose 
n = 53

Up-to-date 
n = 274

n % n % n %

Vaccine brand/manufacturer (1st dose)
Don’t know/refuse 36 11.0% 0 0.0% 36 100%
AstraZeneca 188 57.5% 52 27.7% 136 72.3%
Pfizer 2 0.6% 1 50.0% 1 50.0%
Johnson & Johnson 101 30.9% 0 0.0% 101 100%

Vaccination location (1st dose)
Public health facility 175 53.5% 23 13.1% 152 86.9%
CHAM health facility 29 8.9% 5 17.2% 23 79.3%
Community health worker 52 15.9% 11 21.2% 41 78.8%
Vaccine program in the community 66 20.2% 12 18.2% 54 81.8%
Private health facility 6 1.8% 2 33.3% 4 66.7%

Vaccination timing (1st dose)
March – May 2021 55 16.8% 8 14.5% 47 85.5%
June – August 2021 51 15.6% 9 17.6% 42 82.4%
September – November 2021 61 18.7% 14 23.0% 47 77.0%
December 2021 - February 2022 80 24.5% 21 26.3% 59 73.8%
March – June 2022 42 12.8% 1 2.4% 41 97.6%
Date unknown 38 11.6% 0 0.0% 38 100.0%

Received 2+ doses & up-to-date 
n = 163

n %

Received 3 doses 8 4.9%
Vaccine brands mixed 5 3.1%
Doses received at different locations 33 20.2%
Timing between 1st and 2nd doses

<8 weeks 5 3.1%
8–12 weeks (recommended) 21 12.9%
>12 weeks 105 64.4%

Vaccine brand/manufacturer (2nd dose)
Don’t know/refuse 28 17.2%
AstraZeneca 28 17.2%
Pfizer 1 0.6%
Johnson & Johnson 1 0.6%

Vaccination location (2nd dose)
Public health facility 91 55.8%
CHAM health facility 13 8.0%
Community health worker 24 14.7%
Vaccine program in the community 32 19.6%
Private health facility 3 1.8%

Vaccination timing (2nd dose)
March – May 2021 3 1.8%
June – August 2021 30 18.4%
September – November 2021 23 14.1%
December 2021 - February 2022 41 25.2%
March – June 2022 34 20.9%
Date unknown 32 19.6%
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Table A2. Sample characteristics, stratified by COVID-19 vaccination status (sensitivity analysis: vaccinated (1+ doses) vs unvaccinated (0 doses)).

Overall
Unvaccinated 

(0 doses)
Vaccinated 
(1+ doses)

p-value aOR (95%CI) for vaccinated

(n = 837) (n = 510) (n = 327)

n Col % n Row % n Row %

Gender
Male 365 43.6% 207 56.7% 158 43.3% .028 1
Female 472 56.4% 303 64.2% 169 35.8% 1.0 (0.70–1.43)

Age
18–29 199 23.8% 149 74.9% 50 25.1% <.001 1
30–39 226 27.0% 153 67.7% 73 32.3% 1.71 (1.05–2.79)
40–49 210 25.1% 117 55.7% 93 44.3% 3.02 (1.83–5.00)
50–59 117 14.0% 56 47.9% 61 52.1% 3.67 (1.97–6.84)
60+ 85 10.2% 35 41.2% 50 58.8% 4.69 (2.35–9.39)
Median (IQR) 39 (30–49) 35 (28–46) 43 (35–52) <.001

HIV status
HIV- or unknown 412 49.2% 247 60.0% 165 40.0% .567 1
Living with HIV 425 50.8% 263 61.9% 162 38.1% 0.55 (0.30–1.03)
Among those living with HIV: On ART 424 99.8% 262 61.8% 162 38.2% .432

Marital status
Unmarried 207 24.7% 125 60.4% 82 39.6% .853 1
Married 630 75.3% 385 61.1% 245 38.9% 1.05 (0.72–1.53)

Have children 0.0%
Yes 778 93.0% 470 60.4% 308 39.6% .262 0.78 (0.36–1.73)
No 59 7.0% 40 67.8% 19 32.2% 1

Place of residence
Urban 154 18.4% 87 56.5% 67 43.5% .211 1
Rural 683 81.6% 423 61.9% 260 38.1% 1.15 (0.71–1.85)

Religion
Christian 766 91.5% 464 60.6% 302 39.4% .662 1
Other religion 45 5.4% 28 62.2% 17 37.8% 1.04 (0.50–2.15)
Not religious 26 3.1% 18 69.2% 8 30.8% 0.66 (0.22–1.98)

Clinic type recruited from
ART 410 49.0% 251 61.2% 159 38.8% <.001 1.88 (1.03–3.43)
Outpatient department (OPD) 350 41.8% 228 65.1% 122 34.9% 1
Non-communicable disease clinic (NCD) 77 9.2% 31 40.3% 46 59.7% 1.83 (0.96–3.48)

Educational attainment
None 225 26.9% 158 70.2% 67 29.8% .001 1
Primary school 376 44.9% 225 59.8% 151 40.2% 1.75 (1.17–2.61)
Secondary school or higher 236 28.2% 127 53.8% 109 46.2% 2.52 (1.68–3.80)

Employment status
Employed 587 70.1% 346 58.9% 241 41.1% .071 1
Not employed 250 29.9% 164 65.6% 86 34.4% 0.78 (0.53–1.15)

Household income adequacy over past 12 months
Insufficient 253 30.2% 147 58.1% 106 41.9% .069 1
Just met expenses 416 49.7% 271 65.1% 145 34.9% 0.66 (0.44–0.98)
Allowed for saving 124 14.8% 69 55.6% 55 44.4% 0.94 (0.64–1.37)

Table A3. Sample characteristics, stratified by up-to-date COVID-19 vaccination status, and adjusted Odds Ratios for being up-to-date (adjusting for all displayed 
characteristics).

Overall (full 
sample)

Not up-to-date on 
COVID-19 vaccination

Up-to-date on COVID- 
19 vaccination

p-value
aOR (95%CI) for being  

up-to-date on COVID-19 vaccination

(n = 837) (n = 563) (n = 274)

n Col % n Row % n Row %

Gender
Male 365 43.61 240 65.75 125 34.25 .413 1
Female 472 56.39 323 68.43 146 30.93 1.14 (0.75–1.72)

Age
18–29 199 23.78 158 79.4 41 20.6 <.0001 1
30–39 226 27 163 72.12 63 27.88 1.59 (0.94–2.67)
40–49 210 25.09 137 65.24 73 34.76 2.28 (1.34–3.90)
50–59 117 13.98 67 57.26 50 42.74 2.73 (1.45–5.14)
60+ 85 10.16 38 44.71 47 55.29 4.34 (1.93–9.78)
Median (IQR) 39 (30–49) 36 (28–47) 44 (34–55) <.0001

HIV status
HIV- or unknown 412 49.22 276 66.99 136 33.01 .868 1
Living with HIV 425 50.78 287 67.53 138 32.47 0.84 (0.48–1.47)

Among those living with HIV: On ART 424 99.76 286 67.45 138 32.55
Marital status

Unmarried 207 24.73 137 66.18 70 33.82 .703 1
Married 630 75.27 426 67.62 204 32.38 1.01 (0.68–1.50)

(Continued)
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Table A3. (Continued).

Overall (full 
sample)

Not up-to-date on 
COVID-19 vaccination

Up-to-date on COVID- 
19 vaccination

p-value
aOR (95%CI) for being  

up-to-date on COVID-19 vaccination

(n = 837) (n = 563) (n = 274)

n Col % n Row % n Row %

Have children
Yes 778 92.95 517 66.45 261 33.55 0.069 1.17 (0.52–2.65)
No 59 7.05 46 77.97 13 22.03 1

Place of residence
Urban 154 18.4 103 66.88 51 33.12 0.911 1
Rural 683 81.6 460 67.35 223 32.65 1.40 (0.94–2.10)

Religion
Christian 766 91.52 513 66.97 253 33.03 0.786 1
Other religion 45 5.38 31 68.89 14 31.11 0.91 (0.43–1.96)
Not religious 26 3.11 19 73.08 7 26.92 0.72 (0.24–2.18)

Clinic type recruited from
ART 410 48.98 278 67.8 132 32.2 <0.001 1.30 (0.74–2.29)
Outpatient department (OPD) 350 41.82 252 72 98 28.00 1
Non-communicable disease clinic (NCD) 77 9.2 33 42.86 44 57.14 2.26 (1.19–4.30)

Educational attainment
None 225 26.88 166 73.78 59 26.22 0.034 1
Primary school 376 44.92 249 66.22 127 33.78 1.55 (1.00–2.39)
Secondary school or higher 236 28.2 148 62.71 88 37.29 2.24 (1.47–3.43)

Employment status
Employed 587 70.13 385 65.59 202 34.41 0.113 1
Not employed 250 29.87 178 71.2 72 28.8 0.76 (0.51–1.12)

Household income adequacy over past 12 months
Insufficient 253 30.23 171 67.59 82 32.41 0.51 1
Just met expenses 416 49.7 288 69.23 128 30.77 0.82 (0.54–1.24)
Allowed for saving 124 14.81 79 63.71 45 36.29 1.02 (0.70–1.49)

Table A4. Sample characteristics among those unvaccinated but motivated to vaccinate and those with 1+ dose of a COVID-19 vaccine.

Motivated but unvaccinated
Vaccinated, 

1+ dose
(n = 274) (n = 327)

n % n % p-value

Gender
Male 110 40.1% 158 48.3% .045
Female 164 59.9% 169 51.7%

Age
18–29 85 31.0% 50 15.3% <.001
30–39 84 30.7% 73 22.3%
40–49 56 20.4% 93 28.4%
50–59 29 10.6% 61 18.7%
60+ 20 7.3% 50 15.3%
Median (IQR) 35 (28–46) 43 (35–52) <.0001

HIV status
HIV- or unknown 134 48.9% 165 50.5% .704
Living with HIV 140 51.1% 162 49.5%

Among those living with HIV: On ART 139 99.3% 162 100.0%
Marital status

Unmarried 72 26.3% 82 25.1% .737
Married 202 73.7% 245 74.9%

Have children
Yes 251 91.6% 308 94.2% .216
No 23 8.4% 19 5.8%

Place of residence
Urban 34 12.4% 67 20.5% .008
Rural 240 87.6% 260 79.5%

Religion
Christian 243 88.7% 302 92.4% .103
Other religion 15 5.5% 17 5.2%
Not religious 16 5.8% 8 2.4%

Clinic type recruited from
ART clinic 134 48.9% 159 48.6% .004
Outpatient department (OPD) 123 44.9% 122 37.3%
Non-communicable disease clinic (NCD) 17 6.2% 46 14.1%

(Continued)
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Table A4. (Continued).

Motivated but unvaccinated
Vaccinated, 

1+ dose
(n = 274) (n = 327)

n % n % p-value

Educational attainment
None 81 29.6% 67 20.5% .002
Primary school 134 48.9% 151 46.2%
Secondary school or higher 59 21.5% 109 33.3%

Employment status
Employed 191 69.7% 241 73.7% .278
Not employed 83 30.3% 86 26.3%

Household income adequacy over past 12 months
Insufficient 71 25.9% 106 32.4% .032
Just met expenses 153 55.8% 145 44.3%
Allowed for saving 38 13.9% 55 16.8%

Table A5. Correlates of being offered COVID-19 vaccination, among 510 unvaccinated respondents.

Overall Have been offered vaccine Have not been offered vaccine
(n = 510) (n = 276) (n = 234)

n n % n % p-value

Gender
Male 207 101 48.8% 106 51.2% .046
Female 303 175 57.8% 128 42.2%

Age
18–29 149 63 42.3% 86 57.7% .009
30–39 153 95 62.1% 58 37.9%
40–49 117 69 59.0% 48 41.0%
50–59 56 30 53.6% 26 46.4%
60+ 35 19 54.3% 16 45.7%
Median (IQR) 36 (30–47) 35 (25–46) .037

HIV status
HIV- or unknown 247 137 55.5% 110 44.5% .554
HIV+ 263 139 52.9% 124 47.1%

Marital status
Unmarried 125 58 46.4% 67 53.6% .046
Married 385 218 56.6% 167 43.4%

Have children
Yes 470 266 56.6% 204 43.4% <.001
No 40 10 25.0% 30 75.0%

Place of residence
Urban 87 47 54.0% 40 46.0% .984
Rural 423 229 54.1% 194 45.9%

Religion
Christian 464 252 54.3% 212 45.7% .116
Other religion 28 18 64.3% 10 35.7%
Not religious 18 6 33.3% 12 66.7%

Educational attainment
None 158 93 58.9% 65 41.1% .106
Primary School 225 110 48.9% 115 51.1%
Secondary School or higher 127 73 57.5% 54 42.5%

Employment status
Employed 346 181 52.3% 165 47.7% .235
Not employed 164 95 57.9% 69 42.1%

Household income adequacy over past 12 months*
Insufficient 147 87 59.2% 60 40.8% .323
Just met expenses 271 144 53.1% 127 46.9%
Allowed for saving 69 34 49.3% 35 50.7%

*Household income not reported by 23 unvaccinated respondents.

HUMAN VACCINES & IMMUNOTHERAPEUTICS 13



Table A6. Sample description and demographic correlates of motivation to vaccinate against COVID-19, among 510 unvaccinated adults.

All unvaccinated Eager/willing Ambivalent Opposed
(n = 510) (n = 274) (n = 146) (n = 90)

n n % n % n % p-value

TOTAL 510 274 53.7% 146 28.6% 90 17.6%
Gender

Male 207 110 53.1% 65 31.4% 32 15.5% .386
Female 303 164 54.1% 81 26.7% 58 19.1%

Age
18–29 149 85 57.0% 38 25.5% 26 17.4% .894
30–39 153 84 54.9% 46 30.1% 23 15.0%
40–49 117 56 47.9% 37 31.6% 24 20.5%
50–59 56 29 51.8% 16 28.6% 11 19.6%
60+ 35 20 57.1% 9 25.7% 6 17.1%
Median (IQR) 35 (28–46) 36 (29–47) 37.5 (28–47)

HIV status
HIV- or unknown 247 134 54.3% 67 27.1% 46 18.6% .719
HIV+ 263 140 53.2% 79 30.0% 44 16.7%

Marital status
Unmarried 125 72 57.6% 31 24.8% 22 17.6% .519
Married 385 202 52.5% 115 29.9% 68 17.7%

Have children
Yes 470 251 53.4% 136 28.9% 83 17.7% .854
No 40 23 57.5% 19 47.5% 7 17.5%

Place of residence
Urban 87 34 39.1% 26 29.9% 27 31.0% .001
Rural 423 240 56.7% 120 28.4% 63 14.9%

Educational attainment
No School 158 81 51.3% 41 25.9% 36 22.8% .024
Primary School 225 134 59.6% 64 28.4% 27 12.0%
Secondary School or higher 127 59 46.5% 41 28.6% 27 21.3%

Employment status
Employed 346 191 55.2% 96 27.7% 59 17.1% .555
Not employed 5 4 80.0% 1 20.0% 0 0.0%

Household income over past 12 months
Insufficient 147 71 48.3% 48 32.7% 28 19.0% .490
Just met expenses 271 153 56.5% 75 27.7% 43 15.9%
Allowed for saving 69 38 55.1% 17 24.6% 14 20.3%

Religion
Christian 464 243 52.4% 136 29.3% 85 18.3% .047
Other religion 28 15 53.6% 8 28.6% 4 14.3%
Not religious 18 16 88.9% 1 5.6% 1 5.6%

Figure A1. Correlates of COVID-19 vaccination (1+ dose) across WHO BeSD Domains of practical issues, social processes, and what people think and feel.
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Figure A2. Correlates of being vaccinated against COVID-19, as opposed to unvaccinated but motivated (eager/willing) to vaccinate, across WHO BeSD Domains of 
practical issues, social processes, and what people think and feel.
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