COVID-19 vaccine acceptance and hesitancy among migrants, refugees and foreign

workers: A systematic review and meta-analysis

Table S1: PRISMA 2020 Checklist

Location
Section and Item - where
Topic 4 Checklist item i s
reported
TITLE
Title 1 | Identify the report as a systematic review. 1
ABSTRACT
Abstract 2 | See the PRISMA 2020 for Abstracts checklist. 2
INTRODUCTION
Rationale 3 | Describe the rationale for the review in the context of existing knowledge.
Objectives Provide an explicit statement of the objective(s) or question(s) the review addresses.
METHODS
Eligibility criteria 5 | Specify the inclusion and exclusion criteria for the review and how studies were grouped for the 3
syntheses.
Information 6 | Specify all databases, registers, websites, organisations, reference lists and other sources 3
sources searched or consulted to identify studies. Specify the date when each source was last searched or
consulted.
Search strategy 7 | Present the full search strategies for all databases, registers and websites, including any filters Table S2
and limits used.
Selection process 8 | Specify the methods used to decide whether a study met the inclusion criteria of the review, 3
including how many reviewers screened each record and each report retrieved, whether they
worked independently, and if applicable, details of automation tools used in the process.
Data collection 9 | Specify the methods used to collect data from reports, including how many reviewers collected 3
process data from each report, whether they worked independently, any processes for obtaining or
confirming data from study investigators, and if applicable, details of automation tools used in the
process.
Data items 10a | List and define all outcomes for which data were sought. Specify whether all results that were NR
compatible with each outcome domain in each study were sought (e.g. for all measures, time
points, analyses), and if not, the methods used to decide which results to collect.
10b | List and define all other variables for which data were sought (e.g. participant and intervention 3
characteristics, funding sources). Describe any assumptions made about any missing or unclear
information.
Study risk of bias 11 | Specify the methods used to assess risk of bias in the included studies, including details of the 34
assessment tool(s) used, how many reviewers assessed each study and whether they worked independently,
and if applicable, details of automation tools used in the process.
Effect measures 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the 3-4
synthesis or presentation of results.
Synthesis 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.g. 3-4
methods tabulating the study intervention characteristics and comparing against the planned groups for
each synthesis (item #5)).
13b | Describe any methods required to prepare the data for presentation or synthesis, such as handling | 3-4
of missing summary statistics, or data conversions.
13c | Describe any methods used to tabulate or visually display results of individual studies and 3-4
syntheses.
13d | Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta- | 3-4
analysis was performed, describe the model(s), method(s) to identify the presence and extent of
statistical heterogeneity, and software package(s) used.
13e | Describe any methods used to explore possible causes of heterogeneity among study results (e.g. | 3-4
subgroup analysis, meta-regression).




Section and

Topic

Checklist item

Location
where
item is
reported

13f | Describe any sensitivity analyses conducted to assess robustness of the synthesized results.
Reporting bias 14 | Describe any methods used to assess risk of bias due to missing results in a synthesis (arising NA
assessment from reporting biases).
Certainty 15 | Describe any methods used to assess certainty (or confidence) in the body of evidence for an NA
assessment outcome.
RESULTS
Study selection 16a | Describe the results of the search and selection process, from the number of records identified in 4
the search to the number of studies included in the review, ideally using a flow diagram.
16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain | NA
why they were excluded.
Study 17 | Cite each included study and present its characteristics. 5, Table 1
characteristics
Risk of bias in 18 | Present assessments of risk of bias for each included study. Table S3
studies
Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where 5-6
individual studies appropriate) and (b) an effect estimate and its precision (e.g. confidence/credible interval), ideally
using structured tables or plots.
Results of 20a | For each synthesis, briefly summarise the characteristics and risk of bias among contributing NA
syntheses studies.
20b | Present results of all statistical syntheses conducted. If meta-analysis was done, present for each 8-14
the summary estimate and its precision (e.g. confidence/credible interval) and measures of
statistical heterogeneity. If comparing groups, describe the direction of the effect.
20c | Present results of all investigations of possible causes of heterogeneity among study results. 9-12
20d | Present results of all sensitivity analyses conducted to assess the robustness of the synthesized NA
results.
Reporting biases 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for each | NA
synthesis assessed.
Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each outcome NA
evidence assessed.
DISCUSSION
Discussion 23a | Provide a general interpretation of the results in the context of other evidence. 10-11
23b | Discuss any limitations of the evidence included in the review. 11
23c | Discuss any limitations of the review processes used. NA
23d | Discuss implications of the results for practice, policy, and future research. 11
OTHER INFORMATION
Registration and 24a | Provide registration information for the review, including register name and registration number, or | NA
protocol state that the review was not registered.
24b | Indicate where the review protocol can be accessed, or state that a protocol was not prepared. NA
24c | Describe and explain any amendments to information provided at registration or in the protocol. NA
Support 25 | Describe sources of financial or non-financial support for the review, and the role of the funders or | NA
sponsors in the review.
Competing 26 | Declare any competing interests of review authors. 12
interests
Availability of 27 | Report which of the following are publicly available and where they can be found: template data NA

data, code and
other materials

collection forms; data extracted from included studies; data used for all analyses; analytic code;
any other materials used in the review.

From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71

For more information, visit: http://www.prisma-statement.org/
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Table S2: Detailed Search Strategy

Databases

Search Strategy

PubMed

(((((((((((nesitancy[Title/Abstract]) OR (acceptance[Title/Abstract])) OR (accept[Title/Abstract])) OR
(intention[Title/Abstract])) OR  (rejection[Title/Abstract])) @ OR  (reject[Title/Abstract])) OR
(confidence[Title/Abstract])) OR (willingness[Title/Abstract])) AND (((((((SARS[Title/Abstract]) OR
(SARS-CoV-2[Title/Abstract])) OR (SARS-CoV2[Title/Abstract])) OR (COVID-19[Title/Abstract])) OR
(COVID19[Title/Abstract])) OR (coronavirus[Title/Abstract])) OR (nCoV[Title/Abstract]))))) AND
((((((((Migrants[Title/Abstract]) OR (Emigration[Title/Abstract])) OR (Immigration[Title/Abstract])) OR
(Refugees[Title/Abstract])) OR  (Immigrant[Title/Abstract])) OR (Migrant[Title/Abstract])) OR

(Refugee[Title/Abstract])) OR (foreign[Title/Abstract]))

Scopus

TITLE-ABS (hesitancy OR acceptance OR accept OR intention OR rejection OR reject OR confidence OR
willingness) AND TITLE-ABS ( SARS OR SARS-CoV-2 OR SARS-CoV2 OR COVID-19 OR COVID19
OR coronavirus OR ncov ) AND TITLE-ABS (Migrants OR Emigration OR Immigration OR Refugees OR

Immigrant OR Migrant OR Refugee OR foreign)

Web of

Science

((TI=(hesitancy OR acceptance OR accept OR intention OR rejection OR reject OR confidence OR
willingness)) AND TI=(SARS OR SARS-CoV-2 OR SARS-CoV2 OR COVID-19 OR COVID19 OR
coronavirus OR nCoV)) AND TI=(Migrants OR Emigration OR Immigration OR Refugees OR Immigrant

OR Migrant OR Refugee OR foreign)

sciencedirect

Title, abstract, keywords: (hesitancy OR acceptance OR accept OR intention OR rejection OR reject OR
confidence OR willingness) AND (SARS OR SARS-CoV-2 OR SARS-CoV2 OR COVID-19 OR COVID19
OR coronavirus OR nCoV) AND (Migrants OR Emigration OR Immigration OR Refugees OR Immigrant

OR Migrant OR Refugee OR foreign)




Table S3. Quality assessment of the included cross-sectional studies.

Questions assessing included cross-sectional studies  Yes

Study 1D 1 2 3 4 5 6 7 8 (%)
1 Acharya2021[2] N Y Y Y Y Y Y Y 875
2  Alabdulla 2021[22] Y Y Y Y Y Y Y Y 100
3 Al-Hatamleh Y Y Y Y Y Y N Y 815
2022[23]
4 Ali 2022[24] Y Y Y Y Y Y N Y 85
5  Allen 2022[25] N N Y Y Y N Y Y 625
6 Benavides-Melo et
AI[26] N Y Y N U N U N 25
7  Deal 2021[27] Y Y Y Y N N Y Y 75
8  Fihrer 2022[28] Y Y Y U U U N N 375
9 Hnuploy2022[29] Y Y Y Y Y N N Y 75
10 Hong 2023[30] Y Y Y Y Y N Y Y 85
11 Khaled 2021[31] N Y Y Y U N Y Y 62.5
12 Liddell 2021[32] Y Y Y Y U N Y Y 75
13 Lin 2022[33] u N Y Y Y N N Y 50
14 Page 2022[34] Y Y Y Y N N N Y 62.5
15 Salibi 2021[35] N N Y Y Y N N Y 50
16 Shaw 2022[36] N N Y Y U N Y Y 50
17 Talafha 2022[37] N Y Y Y U N N Y 50
18 Teng 2022[38] Y Y Y Y U N Y Y 75
19 West 2021[39] Y Y Y Y Y N N Y 75

1. Were the criteria for inclusion in the sample clearly defined? 2. Were the study subjects and the setting
described in detail? 3. Was the exposure measured in a valid and reliable way? 4. Were objective, standard
criteria used for measurement of the condition? 5. Were confounding factors identified? 6. Were strategies to
deal with confounding factors stated? 7. Were the outcomes measured in a valid and reliable way? 8. Was
appropriate statistical analysis used? Y=Yes; N=No; U=Unclear.



A

WHO regions
Study ID Acceptance Total Proportion 95% CI
Western Pacific Region ;
Acharya 2021 256 463 55.3 [50.6; 59.9
Hong 2023 5919 14917 g 39.7 [38.9;40.5
Liddell 2021 314 439 5 715 167 .1:715.7
Teng 2022 1287 1455 : 88.5 [86.7; 90.1
Random effec;s model 17274 —— 63.7 [43.1; 84.4]
Heterogeneity: /= 100%, p =0 :
Eastern Mediterranean Region
Alabdulla 2021 4935 5925 : 83.3 [82.3;84.2
Ali 2022 480 2077 : 23.1 [21.3; 25.0
Khaled 2021 384 867 : 443 [41.0;47.7
Salibi 2021 684 1037 - 66.0 [63.0; 68.8
Talatha 2022 206 230 : 89.6 [[84.9; 93.2
Random effects model 10136 R 61.2 [37.0; 85.4]
Heterogeneity: 1% = 100%, p=0 :
Region of the Americas :
Allen 2022 250 353 f 70.8 [65.8; 75.5]
Shaw 2022 140 244 57.4 [50.9; 63.7]
Random eﬁec}s model 597 g 64.3 [51.1; 77.4]
Heterogeneity: I© = 91%, p < 0.01
European Region
Deal 2021 7 32 & 21.9 [9.3;40.0]
South—-East Asia Region
Hnuploy 2022 118 301 39.2 [33.7;45.0]
Region of the Americas and European Region 5
Page 2022 327 812 40.3 [36.9; 43.7]
Random effects model 29152 - 56.7 [44.9; 68.5]
Heterogeneity: /% = 100%, p = 0 T 1T 1T
Test for subgroup differences: p < 0.01 0 20 40 60 80100




B

Survey tool

Study ID Acceptance Total Proportion ~ 95% Cl
Online survey 5

Acharya 2021 256 463 55.3 [50.6;59.9
Alabdulla 2021 4935 5925 : 83.3 182.3;84.2
Ali 2022 480 2077 § 231 213250
Allen 2022 250 353 B 70.8 165.8;75.5
Hong 2023 5919 14917 § 39.7 (38.9;40.5
Liddell 2021 314 439 1| 71.5 167.1;75.7
Talafha 2022 206 230 : 89.6 184.9;93.2
Teng 2022 1287 1455 . 88.5 186.7; 90.1

Random effects model 25859 < 65.2 [48.5; 81.9

Heterogeneity: 1% = 100%, p=0 j

Physical interview ;

Deal 2021 7 2 & 21.9 g9.3: 40.0
Shaw 2022 140 244 574 [[ 0.9;63.7
Random effects model 276 ~—ei— 40.2 [5.5;75.0

Heterogeneity: 1 = 95%, p < 0.01 5

Phone interview :

Khaled 2021 384 867 : 443 [41.0;47.7
Salibi 2021 684 1037 66.0 [63.0; 68.8
Random effects model 1904 - 95.1 [33.9;76.4

Heterogeneity: 1 = 99%, p < 0.01 f

Random effec%s model 28039 f 59.5 [46.4; 72.6]

Heterogeneity: I” = 100%, p =0
Test for subgroup differences: p =041

LT [
0 2040 60 80100




C
Enrolment time

Study ID Acceptance Total Proportion 95% ClI
2021 :

Acharya 2021 256 463 55.3 [50.6; 59.9]
Ali 2022 480 2077 : 23.1 [21.3; 25.0]
Hnuploy 2022 118 301 § 39.2 [33.7; 45.0,
Hong 2023 5919 14917 a 39.7 [38.9;40.5
Liddell 2021 314 439 : 1.5 1611 15.7
Page 2022 32f 812 % 40.3 [36.9;43.7
Salibi 2021 684 1037 - 66.0 [63.0; 68.8
Teng 2022 1287 1455 § 88.5 [86.7; 90.1
Random effects model 21501 < 52.9 [38.1; 67.8]
Heterogeneity: 17 = 100%, p=0 E

2020 i

Alabdulla 2021 4935 5925 E ; 83.3 [82.3;84.2
Allen 2022 250 353 % 70.8 [65.8;75.5
Random effec}s model 6278 <> 77.3 165.1; 89.5
Heterogeneity: I = 96%, p < 0.01

2020-2021 :

Deal 2021 7 32 219 [9.3;40.0
Khaled 2021 384 867 H= 443 [41.0;47.7
Shaw 2022 140 244 57.4 [50.9; 63.7
Random effects model 1143 - 421 [22.7; 61.5
Heterogeneity: 1> = 92%, p < 0.01 :

2022 :

Talafha 2022 206 230 i 89.6 [84.9;93.2]
Random effec%s model 29152 <> 56.7 [44.9; 68.5]
Heterogeneity: /“ = 100%, p =0 e

Test for SUbgrOUp differences: p < 0.01 O 20 40 60 80100

Figure S1.  Subgroup analysis representing the COVID-19 vaccine acceptance based on:
A. WHO regions, B. Survey tool and C. Enrolment time[21,22,24,25,27,29-32,34-38]




A

WHO regions

Study ID Hesitancy Total Proportion ~ 95% ClI
Western Pacific Region ?

Acharya 2021 123 463 26.6 [22.6;30.8
Hong 2023 8602 14917 ! A7 1569:585
Liddell 2021 123 439 28.0 |23.9;32.5
Teng et 2022 168 1455 H 115 59.9; 13.3
Random effects model 172714 = 31.0 [12.0; 50.0]
Heterogeneity: 1% = 100%, p=0 :

Eastern Mediterranean Region §

Alabdulla 2021 990 5925 : 16.7 [15.8;17.7
Al-Hatamleh 2022 250 501 f 499 (45.4;54 4
Khaled 2021 375 867 : 43.3 [39.9;46.6
Random effec%s model 7293 - 36.5 [16.6; 56.5

Heterogeneity: /“ = 100%, p < 0.01 :

Region of the Americas :

Allen 2022 66 353 ; 18.7 [14.8; 23.2
Lin 2022 129 598 E 21.6 118.3; 25.1

Shaw 2022 43 244 17.6 [13.1;23.0
Random effects model 1195 ¢ 18.7 [11.2: 222

Heterogeneity: 1= 9%, p=0.33

European Region

Deal 2021 %n 2 &
South-East Asia Region

West 2021 8 360 &
Random effects model 26154 | <

Heterogeneity: I“ = 100%, p = 0 IR
Test for subgroup differences: p <0.01 0 20 40 60 80100

71.9 [53.3; 86.3]

236 [19.3;28.3]
31.7 [21.5; 42.0]




B

Survey tool

Study ID Hesitancy Total Proportion ~ 95% Cl
Online survey 5

Acharya 2021 123 463 4 26.6 [22.6;30.8
Alabdulla 2021 990 5925 : 16.7 [15.8;17.7
Allen 2022 66 353 : 18.7 [14.8;23.2
Hong 2023 8602 14917 : 57.7 [56.9;58.5
Liddell 2021 123 439 28.0 [23.9; 325
Lin 2022 129 598 § 216 [18.3,25.1

Teng et 2022 168 1455 | 1.5 59.9; 133
Random effects model 24150 25.8 [14.5; 37.2]
Heterogeneity: 1% = 100%, p=0 :

Physical interview :

Al-Hatamleh 2022 250 501 : 499 [454;54 .4
Deal 2021 23 32 - 71.9 [53.3; 86.3
Shaw 2022 43 244 : 17.6 [13.1;23.0
Random effects model 177  —~ea— 45.8 [15.2;76.4

Heterogeneity: /> = 98%, p < 0.01 i

Phone interview §

Khaled 2021 375 867 - 43.3 [39.9;46.6

West 2021 85 360 & 23.6 [19.3;28.3

Random effects model 1227 - 33.5 [14.2; 52.7

Heterogeneity: 12 = 98%, p <0.01 :

Random effects model 26154 31.7 [21.5; 42.0]

Heterogeneity: I~ = 100%, p = 0
Test for subgroup differences: p =0.44

IR
0 20 40 60 80100




C
Enrolment time

Study ID Hesitancy
2021

Acharya 2021 123
Hong 2023 8602
Liddell 2021 123
Teng et 2022 168
West 2021 85
Random effects model

Heterogeneity: 1% = 100%, p=0

2020

Alabdulla 2021 990
Allen 2022 66
Lin 2022 129
Random effec%s model

Heterogeneity: I~ = 76%, p = 0.02

2021-2022

Al-Hatamleh 2022 250
2020-2021

Deal 2021 23
Khaled 2021 375
Shaw 2022 43
Random effec%s model

Heterogeneity: I~ = 98%, p < 0.01

Random effects model
Heterogeneity: I” = 100%, p =0
Test for subgroup differences: p <0.01

Total

463
14917
439
1455
360
17634

9925

598
6876

501

32
867
244

1143

26154

Proportion  95% ClI

26.6 [22.6;30.8
z 57.7 [56.9; 58.5
280 [23.9: 325
n=§ 115 [9.9:13.3
| 236 [19.3; 28.3
< 29.5 [14.5; 44.6]
16.7 [15.8;17.7

; 18.7 [14.8: 2322

g 2156 [18.3; 25.1
. 18.7 [15.7; 21.7
49.9 [45.4: 54 4]
- 71.9 [53.3: 86.3
1| 433 [39.9: 46.6
B 17.6 [13.1:23.0
e 435 [13.3: 73.7
- 31.7 [21.5; 42.0]

T 1T T 711
0 20406080100

Figure S2.Subgroup analysis representing the COVID-19 vaccine hesitancy based on: A.
WHO regions, B. Survey tool and C. Enrolment time[21-23,25,27,30-33,36,38,

39]




