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Table S1. STROBE Statement—checklist of items that should be included in reports of observational studies. 

Item 

No. 
Recommendation 

Page 

No. 

Title and abstract 1 

(a) Indicate the study’s design with a commonly used term in the title or the abstract 2 

(b) Provide in the abstract an informative and balanced summary of what was done and what was

found
2 

Introduction 
Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 3–4 

Objectives 3 State specific objectives, including any prespecified hypotheses 4 

Methods 
Study design 4 Present key elements of study design early in the paper 4 

Setting 5 
Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-

up, and data collection 
4–5 

Participants 6 

a) Cohort study—Give the eligibility criteria, and the sources and methods of selection of par-

ticipants. Describe methods of follow-up

b) Case-control study—Give the eligibility criteria, and the sources and methods of case ascer-

tainment and control selection. Give the rationale for the choice of cases and controls

c) Cross-sectional study—Give the eligibility criteria, and the sources and methods of selec-

tion of participants

4–5 

d) Cohort study—For matched studies, give matching criteria and number of exposed and un-

exposed

e) Case-control study—For matched studies, give matching criteria and the number of con-

trols per case

NA 

Variables 7 
Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give 

diagnostic criteria, if applicable 
5–6 

Data sources/ measurement 8 * 
 For each variable of interest, give sources of data and details of methods of assessment (measure-

ment). Describe comparability of assessment methods if there is more than one group 
6 

Bias 9 Describe any efforts to address potential sources of bias NA 

Study size 10 Explain how the study size was arrived at 4 
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Quantitative varia-

bles 
11 

Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings 

were chosen and why 
6 

Statistical methods 12 

(a) Describe all statistical methods, including those used to control for confounding 6 

(b) Describe any methods used to examine subgroups and interactions NA 

(c) Explain how missing data were addressed 6 

(d) Cohort study—If applicable, explain how loss to follow-up was addressed

Case-control study—If applicable, explain how matching of cases and controls was addressed

Cross-sectional study—If applicable, describe analytical methods taking account of sampling strategy

NA 

(e) Describe any sensitivity analyses NA 

Participants 13 * 

(a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for

eligibility, confirmed eligible, included in the study, completing follow-up, and analysed
7 

(b) Give reasons for non-participation at each stage NA 

(c) Consider use of a flow diagram NA 

Descriptive data 14 * 

(a) Give characteristics of study participants (eg demographic, clinical, social) and information on expo-

sures and potential confounders
7 

(b) Indicate number of participants with missing data for each variable of interest 7 

(c) Cohort study—Summarise follow-up time (eg, average and total amount) NA 

Outcome data 15 * 

Cohort study—Report numbers of outcome events or summary measures over time NA 

Case-control study—Report numbers in each exposure category, or summary measures of exposure NA 

Cross-sectional study—Report numbers of outcome events or summary measures 7–9 

Main results 16 

(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg,

95% confidence interval). Make clear which confounders were adjusted for and why they were included
8–9 

(b) Report category boundaries when continuous variables were categorized 7 

(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period NA 

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses NA 

Key results 18 Summarise key results with reference to study objectives 10–13 

Limitations 19 
Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both

direction and magnitude of any potential bias
13 

Interpretation 20 
Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of anal-

yses, results from similar studies, and other relevant evidence
13–14 

Generalisability 21 Discuss the generalisability (external validity) of the study results 13 

Funding 22 
Give the source of funding and the role of the funders for the present study and, if applicable, for the

original study on which the present article is based
15 

*Give information separately for exposed and unexposed groups. NA: Not applicable
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Table S2. Studies done on the general population of other LMICs testing vaccine acceptance and related factors. 

Author Country 

Sample size (N),  

Age range or M ± 

SD 

Comparison infor-

mation 

Intention 

results 
Age Gender Education Income 

M Abedin 

(2021)[1] 
Bangladesh 

3646,  

<15 to 65 years) / 

37.4 ± 13.9 

Vaccine acceptance 

Vs Refusal Vs Hesi-

tancy 

Yes: 74.5% 

No: 8.5% 

Unsure: 

17% 

Not signifi-

cant 

Not signifi-

cant 
Not significant - 

Acheampong 

T (2021) [2] 
Ghana 

2345,  

15 to > 55 years 

Vaccine acceptance 

Vs Refusal Vs Hesi-

tancy 

Yes: 51% 

No: 21% 

Unsure: 

28% 

Age above 55 

years are 

more likely to 

vaccinate 

Males more 

likely to 

vaccinate 

(56%) 

Higher educa-

tional 

qualification 

more likely 

to vaccinate 

(59%) 

- 

Adebisi YA 

(2021) [3] 
Nigeria 

517,  

16 to ≥61 years 

Vaccine acceptance 

Vs Refusal 

Yes: 74.5% 

No: 24% 

Adults 

(16 to 30 

years) are 

more likely to 

vaccinate 

Males more 

likely to 

vaccinate 

Higher educa-

tional 

qualification 

more likely 

to vaccinate 

- 

Ahmed 

MAM (2021) 

[4] 

Somalia 
4543, 

23.5 ± 6.4 years 

Vaccine acceptance 

Vs Refusal 

Yes: 76.7% 

No: 23.3% 

Not signifi-

cant 

Females more 

likely to 

vaccinate 

Not significant Not significant 

Ahmed TF 

(2021) [5] 
Pakistan 655, 18 to ≥60 years 

Vaccine acceptance 

Vs Refusal Vs Hesi-

tancy 

Yes: 62% 

No: 15.6% 

Unsure: 

22.4% 

Age above 50 

years are 

more likely to 

vaccinate 

Not signifi-

cant 
Not significant 

High income 

participants are 

willing to take 

vaccine. 
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Akiful 

Haque MM 

(2021) [6] 

Bangladesh 
7357, 

<30 to > 50 years 

Vaccine acceptance 

Vs Refusal Vs Hesi-

tancy 

Yes: 65.05% 

Age above 30 

years are 

more likely to 

vaccinate 

Not signifi-

cant 

Higher educa-

tional 

qualification 

more likely 

to vaccinate 

High income 

participants are 

willing to take 

vaccine. 

WA Al-

Qerem 

(2021)[7] 

Jordan 
1144, 

18 to 60 years 

Vaccine acceptance 

Vs Refusal Vs Hesi-

tancy 

Yes: 36.8% 

No: 36.8% 

Unsure: 

26.4% 

Not signifi-

cant 

Females are 

unwilling to 

take vaccine. 

University stu-

dents are willing 

to take vaccine. 

- 

AJ Udoakang 

(2022)[8] 
West Africa 

1106, 

≤20 to ≥41 years / 

32.14 ± 8.35 

Vaccine acceptance 

Vs Refusal Vs Hesi-

tancy 

Yes: 75.2% 

No: 10.4% 

Unsure: 

14.4% 

Age above 41 

years are 

willing to 

take vaccine 

(85.2%) 

Males are 

willing to 

take vaccine 

(75.8%) 

Higher educa-

tional qualifica-

tion are willing 

to take vaccine 

(77.8%) 

- 

Arshad MS 

(2021) [9] 
Pakistan 

2158, 

18 to >50 years 

Vaccine acceptance 

Vs Refusal Vs Hesi-

tancy 

Yes: 48.2% 

No: 25.8% 

Unsure: 

26% 

- - - - 

Bongomin F 

(2021) [10] 
Uganda 

317, 51.5 ± 14.1 

years 

Vaccine acceptance 

Vs Refusal 

Yes: 70.1% 

No: 29.9% 
- 

Males are 

willing to 

take vaccine 

Not significant - 

Bono SA 

(2021) [11] 

Bangladesh 
230, 18 to ≥60 years 

28.62 ± 6.53 

Vaccine acceptance 

Vs Hesitancy 
Yes: 89.57 

Young people 

(18–39 years) 

are willing to 

take vaccine 

Males are 

willing to 

take vaccine 

Higher educa-

tional qualifica-

tion are willing 

to take vaccine 

High income 

participants are 

willing to take 

vaccine 

DR Congo 
219, 18 to ≥60 years, 

35.20 ± 8.96 

Vaccine acceptance 

VS hesitancy 
Yes: 59.36 

Young people 

(18–39 years) 

Males are 

willing to 

take vaccine 

Higher educa-

tional 

High income 

participants are 
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are willing to 

take vaccine 

qualification are 

willing to take 

vaccine 

willing to take 

vaccine 

Benin 
159, 18 to ≥60 years, 

28.50±10.24 

Vaccine acceptance 

VS hesitancy 
Yes: 48.43 

Young people 

(18–39 years) 

are willing to 

take vaccine 

Males are 

willing to 

take vaccine 

Higher educa-

tional qualifica-

tion are willing 

to take vaccine 

High income 

participants are 

willing to take 

vaccine 

Uganda 
107, 18 to ≥60 years, 

33.79 ± 8.84 

Vaccine acceptance 

VS hesitancy 
Yes: 88.79 

Young people 

(18–39 years) 

are willing to 

take vaccine 

Males are 

willing to 

take vaccine 

Higher educa-

tional qualifica-

tion are willing 

to take vaccine 

High income 

participants are 

willing to take 

vaccine 

Malawi 
81, 18 to ≥60 years, 

37.80 ± 8.63 

Vaccine acceptance 

VS hesitancy 
Yes: 61.73 

Young people 

(18–39 years) 

are willing to 

take vaccine 

Males are 

willing to 

take vaccine 

Higher educa-

tional qualifica-

tion are willing 

to take vaccine 

High income 

participants are 

willing to take 

vaccine 

Mali 
55, 18 to ≥60 years, 

37.44 ± 8.99 

Vaccine acceptance 

VS hesitancy 
Yes: 74.55 

Young people 

(18–39 years) 

are willing to 

take vaccine 

Males are 

willing to 

take vaccine 

Higher educa-

tional qualifica-

tion are willing 

to take vaccine 

High income 

participants are 

willing to take 

vaccine 

Chaudhary 

FA (2021) 

[12] 

Pakistan 
410, 

18 to > 52 years / 

Vaccine acceptance 

Vs Refusal 

Yes: 52.7% 

No: 47.3% 

Adults (18–

30yrs) are 

willing to 

take vaccine 

Females are 

willing to 

take vaccine 

(60.2%) 

Higher educa-

tional 

qualification are 

willing to take 

vaccine (51.9%) 

Higher income 

group are will-

ing to take vac-

cine (30.6%) 

DCBC Moore 

(2021) [13] 
Brazil 

173,178, 

18 to ≥ 75 years 

Vaccine acceptance 

Vs Refusal Vs Hesi-

tancy 

Yes: 89.5% 

No:2.5% 

Unsure: 8% 

Adults (18–

39years) are 

willing to 

Females are 

willing to 

take vaccine 

(91.2%) 

Higher educa-

tional 

qualification are 

High income 

groups are will-

ing to take vac-

cine (90.3%) 
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take vaccine 

(91.3%) 

willing to take 

vaccine (90.1%) 

D Damba-

darjaa (2021) 

[14] 

Mongolia 
2875, 

18 to ≥ 50 years 

Vaccine acceptance 

Vs Refusal Vs Hesi-

tancy 

Yes: 68.3% 

No: 7.1% 

Unsure: 

24.5% 

Age above 50 

years are 

willing to 

take vaccine 

(80.7%) 

Females are 

willing to 

take vaccine 

(68.4%) 

Higher educa-

tional 

qualification are 

willing to take 

vaccine (60%) 

- 

Harapan 

(2020) [15] 
Indonesia 

1359, 

<20 to >51 years 

Vaccine acceptance 

Vs Refusal 

Yes: 93.3% 

No: 6.7% 

Not signifi-

cant 

Females are 

willing to 

take vaccine. 

Not significant Not significant 

J Amo-Adjei 

(2022) [16] 
Ghana 

415,  

<20 to ≥60 years 

Vaccine acceptance 

Vs Refusal Vs Hesi-

tancy 

Yes: 70% 

No: 20% 

Unsure: 

9.9% 

Age above 50 

years are 

willing to 

take vaccine 

(87.5%) 

Females are 

willing to 

take vaccine 

(73.5%) 

Higher educa-

tional qualifica-

tion are willing 

to take vaccine 

(73.4%) 

- 

LG Shareef 

(2022) [17] 
Iraq 

1221,  

18 to >65 years 

Vaccine acceptance 

Vs Refusal 

Yes: 56.2% 

No: 43.8% 

Adults (18–

29yrs) are 

willing to 

take vaccine 

Males are 

willing to 

take vaccine 

(29%) 

Higher educa-

tional qualifica-

tion are willing 

to take vaccine 

- 

LB. Tlale 

(2022) [18] 
Botswana 

5300,  

18 to >65 years 

Vaccine acceptance 

Vs Refusal 

Yes: 73.4% 

No: 31.3% 

Not signifi-

cant 

Males are 

willing to 

take vaccine. 

Participants 

with primary 

educational 

qualification are 

willing to take 

vaccine. 

- 

M Bou 

Hamdan 

(2021) [19] 

Lebanon 
800, ≤20 to 40 years 

/ 21 ± 0.14 years 

Vaccine acceptance 

Vs Refusal Vs Hesi-

tancy 

Yes: 87% 

No: 3% 

Adults (21–30 

years) are 

willing to 

Males are 

willing to 

Higher educa-

tional 

qualification are 

-
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Unsure: 

10% 

take vaccine 

(88%) 

take vaccine 

(88%) 

willing to take 

vaccine (88.5%) 

P Gaur 

(2021) [20] 
India 

280, 

47 ± 13 years 

Vaccine acceptance 

Vs Refusal 

Yes: 57.5% 

No: 42.5% 

Age above 45 

years are 

willing to 

take vaccine. 

- 

Graduates are 

willing to take 

vaccine (69%) 

- 

GD Salali 

(2020) [21] 
Turkey 3936 

Vaccine acceptance 

Vs Refusal Vs Hesi-

tancy 

Yes: 66% 

No: 3% 

Unsure: 

31% 

- 

Males are 

willing to 

take vaccine. 

Higher educa-

tion unwilling to 

take vaccine. 

- 

M Sallam 

(2020) [22] 
Jordan 

2173, 

16 to > 40 years 

Vaccine acceptance 

Vs Refusal 

Yes: 28.4% 

No: 71.6% 
- 

Males are 

willing to 

take vaccine 

Higher educa-

tional 

qualification are 

willing to take 

vaccine 

- 

SAR Syed 

Alwi (2021) 

[23] 

Malaysia 
1411, 

18 to > 60 years 

Vaccine acceptance 

Vs Refusal Vs Hesi-

tancy 

Yes: 83.3% 

Unsure: 

16.7% 

Adults (18–

29years) are 

willing to 

take vaccine 

(88.3%) 

Females are 

willing to 

take vaccine 

(83.5%) 

Higher educa-

tional 

qualification are 

willing to take 

vaccine (83%) 

High income 

groups are will-

ing to take vac-

cine (81%) 

Solis Arce 

(2021) [24] 

Pakistan 1 1633 

Vaccine acceptance 

Vs Refusal Vs Hesi-

tancy 

Yes: 76.12 

Adults (<25 

years) are 

willing to 

take vaccine 

Males are 

willing to 

take vaccine 

Not significant - 

Pakistan 2 1492 

Vaccine acceptance 

Vs Refusal Vs Hesi-

tancy 

Yes: 66.49 

Adults (<25 

years) are 

willing to 

take vaccine 

Males are 

willing to 

take vaccine 

Not significant -
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Rwanda 1355 

Vaccine acceptance 

Vs Refusal Vs Hesi-

tancy 

Yes: 84.87 

Adults (<25 

years) are 

willing to 

take vaccine 

Males are 

willing to 

take vaccine 

Not significant - 

Sierra Le-

one 1 
1070 

Vaccine acceptance 

Vs Refusal Vs Hesi-

tancy 

Yes: 78.04 

Adults (<25 

years) are 

willing to 

take vaccine 

Males are 

willing to 

take vaccine 

Not significant - 

Sierra Le-

one 2 
2110 

Vaccine acceptance 

Vs Refusal Vs Hesi-

tancy 

Yes: 87.91 

Adults (<25 

years) are 

willing to 

take vaccine 

Males are 

willing to 

take vaccine 

Not significant - 

Uganda 1 3362 

Vaccine acceptance 

Vs Refusal Vs Hesi-

tancy 

Yes: 85.81 

Adults (<25 

years) are 

willing to 

take vaccine 

Males are 

willing to 

take vaccine 

Not significant - 

Uganda 2 1366 

Vaccine acceptance 

Vs Refusal Vs Hesi-

tancy 

Yes: 76.50 

Adults (<25 

years) are 

willing to 

take vaccine 

Males are 

willing to 

take vaccine 

Not significant - 

LP Wong 

(2020) [25] 
Malaysia 

1159, 

18 to > 50 years 

Vaccine acceptance 

Vs Refusal 

Yes: 94.3% 

No: 5.7% 

Adults (18–30 

years) are 

willing to 

take vaccine 

Males are 

willing to 

take vaccine. 

- - 

Qunaibi EA 

(2021) [26] 
Algeria 2706 

Vaccine acceptance 

Vs Refusal Vs Hesi-

tancy 

Yes: 3.62% 

No:  61.9% 

Unsure: 

18.8% 

Adults (18–29 

years) are 

willing to 

take vaccine 

Males are 

willing to 

take vaccine. 

Higher educa-

tional 

qualification are 

-
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willing to take 

vaccine 

Egypt 5339 

Vaccine acceptance 

Vs Refusal Vs Hesi-

tancy 

Yes: 8% 

No:  36.5 

Unsure: 

21.8% 

Adults (18–29 

years) are 

willing to 

take vaccine 

Males are 

willing to 

take vaccine. 

Higher educa-

tional 

qualification are 

willing to take 

vaccine 

- 

Mauritania 99 

Vaccine acceptance 

Vs Refusal Vs Hesi-

tancy 

Yes: 8% 

No:  39.4% 

Unsure: 

32.3% 

Adults (18–29 

years) are 

willing to 

take vaccine 

Males are 

willing to 

take vaccine. 

Higher educa-

tional 

qualification are 

willing to take 

vaccine 

- 

Morocco 3775 

Vaccine acceptance 

Vs Refusal Vs Hesi-

tancy 

Yes: 7.9% 

No: 46.4% 

Unsure: 

25.5% 

Adults (18–29 

years) are 

willing to 

take vaccine 

Males are 

willing to 

take vaccine. 

Higher educa-

tional 

qualification are 

willing to take 

vaccine 

- 

Sudan 313 

Vaccine acceptance 

Vs Refusal Vs Hesi-

tancy 

Yes: 15.3% 

No: 43.5% 

Unsure: 

19.2% 

Adults (18–29 

years) are 

willing to 

take vaccine 

Males are 

willing to 

take vaccine. 

Higher educa-

tional 

qualification are 

willing to take 

vaccine 

- 

Syria 1232 

Vaccine acceptance 

Vs Refusal Vs Hesi-

tancy 

Yes: 10.7% 

No: 43.5% 

Unsure: 

19.2% 

Adults (18–29 

years) are 

willing to 

take vaccine 

Males are 

willing to 

take vaccine. 

Higher educa-

tional 

qualification are 

willing to take 

vaccine 

-
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Tunisia 665 

Vaccine acceptance 

Vs Refusal Vs Hesi-

tancy 

Yes: 6.5% 

No: 53.8% 

Unsure: 

18% 

Adults (18–29 

years) are 

willing to 

take vaccine 

Males are 

willing to 

take vaccine. 

Higher educa-

tional 

qualification are 

willing to take 

vaccine 

- 

Yemen 226 

Vaccine acceptance 

Vs Refusal Vs Hesi-

tancy 

Yes: 9.3% 

No: 54.4% 

Unsure: 

14.6% 

Adults (18–29 

years) are 

willing to 

take vaccine 

Males are 

willing to 

take vaccine. 

Higher educa-

tional 

qualification are 

willing to take 

vaccine 

-
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