Appendix 1: Table 2. Search Strategy


	Database
	Search Terms
	Abstracts relevant before limitations
	Limitations
	Full paper- review inclusion/exclusion criteria, English only
	Articles excluded
	Relevant articles selected

	PubMed
	(Underserved* under resourced OR inadequately serviced OR underserviced OR deprived OR disadvantaged OR underprivileged) AND (COVID-19 vaccine OR COVID-19 jab OR coronavirus vaccine OR coverage OR prevention OR immunisation OR booster) NOT (General population) AND (Hesitancy OR uptake OR doubt OR acceptance) AND (Health belief* OR attitude*OR belief*) AND (Social Norm OR cultural Norm OR norm) NOT (High income country*)

	735
	>Peer
reviewed
>Last 2
years
>English language

	61
	56
	7

	PsychInfo (OVID)
	(Underserved* under resourced OR inadequately serviced OR underserviced OR deprived OR disadvantaged OR underprivileged) AND (COVID-19 vaccine OR COVID-19 jab OR coronavirus vaccine OR coverage OR prevention OR immunisation OR booster) NOT (General population) AND (Hesitancy OR uptake OR doubt OR acceptance) AND (Health belief* OR attitude*OR belief*) AND (Social Norm OR cultural Norm OR norm) NOT (High income country*)

	10,649 
	>Peer
reviewed
>Last 2
years
>English language

	253
	246
	7

	EMBASE
	(Underserved* under resourced OR inadequately serviced OR underserviced OR deprived OR disadvantaged OR underprivileged) AND (COVID-19 vaccine OR COVID-19 jab OR coronavirus vaccine OR coverage OR prevention OR immunisation OR booster) NOT (General population) AND (Hesitancy OR uptake OR doubt OR acceptance) AND (Health belief* OR attitude*OR belief*) AND (Social Norm OR cultural Norm OR norm) NOT (High income country*)

	20,707
	>Peer
reviewed
>Last 2
years
>English language

	29
	22
	7

	Web of Science
	(Underserved* under resourced OR inadequately serviced OR underserviced OR deprived OR disadvantaged OR underprivileged) AND (COVID-19 vaccine OR COVID-19 jab OR coronavirus vaccine OR coverage OR prevention OR immunisation OR booster) NOT (General population) AND (Hesitancy OR uptake OR doubt OR acceptance) AND (Health belief* OR attitude*OR belief*) AND (Social Norm OR cultural Norm OR norm) NOT (High income country*)

	38
	>Peer
reviewed
>Last 2
years
>English language

	28
	22
	9

	MEDLINE (OVID)
	(Underserved* under resourced OR inadequately serviced OR underserviced OR deprived OR disadvantaged OR underprivileged) AND (COVID-19 vaccine OR COVID-19 jab OR coronavirus vaccine OR coverage OR prevention OR immunisation OR booster) NOT (General population) AND (Hesitancy OR uptake OR doubt OR acceptance) AND (Health belief* OR attitude*OR belief*) AND (Social Norm OR cultural Norm OR norm) NOT (High income country*)

	3831
	>Peer
reviewed
>Last 2
years
>English language

	202
	196
	7





Appendix 2: Table 3. Data Extraction Sheet

	[bookmark: _Hlk112070647]  Study title, Author
	Country
	Study Design
	Sample and Data collection
	Aim
	Data Analysis and Results
	Strengths/Limitations(critique)
	Discussion/conclusions  

	Underserved population acceptance of combination influenza-COVID-19 booster vaccines

Lennon et al (2022)
	USA
	Survey cross-sectional design 
	12,887 recruited through pre-specification quotas via random selection within strata (representing key demographics)

Surveys administered asking questions regarding the Flu and COVID-19 acceptance

	To determine the acceptability of a combination influenza-COVID-19 vaccine (combination) compared to influenza or COVID-19 vaccines alone, in a nationally representative sample of U.S.
	Logistic regression showed lower acceptance among female, Black/African American, Native American/American Indian, and rural respondents. Higher acceptance was found among those with college and post-graduate degrees.
Overall vaccine acceptance was 45% for a COVID-19 booster alone, 58% for an influenza vaccine alone, and 50% for a combination vaccine.







	Limitations- cross sectional design means less generalisable across wider population group- unable to establish causal relationship. 
Design unable to include attitudes, beliefs and experiences of vaccines.
	Results suggest that a combination vaccine may provide a convenient method of dual vaccination that may increase COVID-19 vaccination coverage.

	Self-reported COVID-19 vaccine hesitancy and uptake among participants from different racial and ethnic groups in the United States and United Kingdom

Nguyen et al (2022)
	UK
	Surveys/questionnaire completed via smart phone 
	Voluntary sampling of initially 4,797,306 adults (18 years or above) who enrolled on to COVID Symptom Study (CSS) smartphone application to provide.
By the end only 1,341,682 individuals remained.
	To assess the impact of the initial phase of these vaccination programs, via an established smartphone-based data collection tool to conduct a cohort study to examine country-specific variation in racial and ethnic disparities in vaccine willingness and uptake.
	Logistic regression used to estimate odds ratios of vaccine hesitancy and uptake. In the U.S. (n = 87,388), compared to white participants.
Vaccine hesitancy was greater for Black and Hispanic participants and those reporting more than one or another race. In the U.K. (n = 1,254,294), racial and ethnic minority participants showed similar levels of vaccine hesitancy to the U.S.
	Strengths- enrolment of a diverse group of participants from two comparably afflicted nations using a common data collection instrument.
Limitations- data relied primarily on volunteered information which may be subject to measurement and reporting bias.


	In this study of self-reported vaccine hesitancy and uptake, lower levels of vaccine uptake in Black participants in the U.S. during the initial vaccine rollout may be attributable to both hesitancy and disparities in access.

	Correlates of COVID-19 vaccination intentions: Attitudes, institutional trust, fear, conspiracy beliefs, and vaccine skepticism

Seddig et al (2022)
	USA
	Data used from a survey design 
	Online survey of adults (18–74 years; n = 5044) conducted in Germany between April 9 and April 28, 2021
	To understand the factors that determine people’s vaccination intentions by a applied reasoned action approach – (the theory of planned behaviour) to explore these factors.
	Exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) to test the relationships between the unobserved latent variables and measured indicators (Brown, 2015) and structural equation modeling (Bollen, 1989) to test the substantive hypotheses
[bookmark: _Hlk109653667]Attitudes towards getting vaccinated predicted vaccination intentions, while normative and control beliefs did not. In turn, positive attitudes toward getting vaccinated were supported by trust in science and fear of COVID-19 whereas negative attitudes were associated with acceptance of conspiracy theories and skepticism regarding vaccines in general
	Strengths- Data attained from large sample

Limitations- Unable to control for unobserved confounding factors (e.g., personality traits, medical preconditions), because data was cross-sectional
Impossible to empirically distinguish models used from equivalent models that may be estimated with the same data (MacCallum et al., 1993). 
	[bookmark: _Hlk110091136]Study advises policymakers, physicians, and health care providers to address vaccination hesitancy by emphasizing factors that support positive attitudes toward getting vaccinated, such as prevention of serious illness, death, and long-term health detriments, as opposed to exerting social pressure or pointing to the ease of getting vaccinated.

	COVID-19 Vaccine Hesitancy in Delaware’s Underserved Communities

Wang et al (2022)
	USA
	Data were extracted from a survey conducted in Delaware’s underserved communities from March 4, 2021 to May 25, 2021
	Electronic surveys administered via iPads.
The survey contained questions about demographics, socioeconomic characteristics, COVID-related beliefs and practices, general health, and testing and vaccine-related questions.
2021, 307 participants were recruited from a zip code system purposively. 


	to investigate: (1) prevalence of COVID vaccine uptake and COVID vaccine hesitancy in Delaware’s underserved communities; (2) factors (i.e., demographic, socioeconomic characteristics, as well as COVID-related behaviors) associated with vaccine hesitancy; and (3) specific concerns about COVID vaccines.
	Logistic regression analyses were used to assess factors associated with vaccine hesitancy.
Being black increased the likelihood of vaccine hesitancy for the COVID-19 vaccine, which is consistent with prior studies on vaccine hesitancy. Results also indicated that having been tested for COVID in the past decreased the odds of vaccine hesitancy.
	Strengths- Key determinants that are associated with vaccine hesitancy are identified.
Limitations- Unable to control for unobserved confounding factors (e.g., personality traits, medical preconditions), because data was cross-sectional

	This study represents a critical first step in understanding the determinants driving COVID vaccine uptake and hesitancy. Identifying key factors and causes for vaccine hesitancy may help in establishing novel strategies that counteract low vaccination rates in underserved communities

	Investigating Barriers to Vaccination Among Durham County’s Vulnerable Populations
[bookmark: _Hlk110091377]
Sankoti and Boucher, (2022)
	USA
	Mixed methods 
Surveys and Short interviews – 10 minutes
	Voluntary sampling- 54 participants enrolled on to the study.

	To understand whether adults are hesitant to receive vaccines and any reasons for that hesitancy.
	Thematic analysis on a question-by-question basis and cross-sectional survey basis. 


	Limitations- The study is not statistically representative of Durham County; it was not powered for statistical analysis and therefore not generalizable to a wider population.
 Recruitment via a voluntary convenience sample of those seeking vaccination only during a summer study period is also limiting.
	Provider referral to the health department could influence scattered vaccine coverage. explaining the importance of vaccines could lead to increased vaccination uptake.
[bookmark: _Hlk110091327]Patients can be more influenced by family members and close friends over their own understanding of vaccines.

	Acceptance of a COVID-19 Vaccine and Its Related Determinants among the General Adult Population in Kuwait.
[bookmark: _Hlk110256384]
Alqudeimat et al (2021)
	Kuwait
	A web-based cross-sectional study. 
	A convenience sample was used to recruit (n = 2,368; aged ≥21 years)
The study questionnaire, designed to be self-completed, gathered information on sociodemographcdata, lifestyle factors, and anthropometric measurements of the participants. 
	To determine the acceptance of a coronavirus disease 2019 (COVID-19) vaccine among the general adult population in Kuwait and assess its determinants. 
	 Associations between variables explored by applying a modified Poisson regression.


53.1% (n=1,257) of the participants were willing to accept a COVID-19 vaccine once available. Male subjects were more willing to accept a COVID-19 vaccine than females (58.3 vs. 50.9%, p < 0.001). Subjects who viewed vaccines in general to have health-related risks were less willing to accept vaccination (aPR = 0.39, 95% CI: 0.35–0.44). 
Those who previously received an influenza vaccine were more likely to accept a COVID-19 vaccine (aPR = 1.44, 95% CI: 1.31–1.58). Willingness to get vaccinated against COVID-19 increased as the self-perceived chances of contracting the infection increased (p < 0.001).
	Strengths- results obtained from a large sample

Limitations- the generalizability of results is hampered by doubtful representativeness of our study sample due to the non-random sampling technique used. 
Participants needed access to a smartphone, tablet, or computer to be able to participate, which might have introduced a possible selection bias
Study assesses the intention of individuals toward accepting a vaccine at a time when vaccines are still under development and testing. Limited information on safety and effectiveness of vaccines is available.
	We found several factors influencing factors contributing to vaccination acceptance. Since vaccination appears to be an essential preventive measure that can halt the COVID-19 pandemic, factors relating to low vaccine acceptance need to be urgently addressed by public health strategies.


	Determinant Factors of COVID-19 Vaccine Hesitancy Among Adult and Elderly Population in Central Java, Indonesia

Utami et al (2022)
	Indonesia
	observational analytic study using a cross-sectional design
	Cluster random sampling used to recruit participants fromm10 villages from urban and rural areas.
506 participants (18 to 76 years) (263 subjects in rural areas and 243 subjects in urban areas).

Data collected via survey questionnaires based on vaccine acceptance.
	To identify COVID-19 vaccine acceptance and to determine the factors associated with COVID-19 vaccine hesitancy.
	Data was analyzed using SPSS 26.0 software. the Chi-Square test used to assess for bivariate associations. Binary (multivariate) logistic regression was used to determine the most predictor factors simultaneously related to COVID-19 vaccine hesitancy
The multivariate logistic regression analysis found that the elderly having comorbidity, not being exposed to information, not believing in the vaccine ‘halalness’, not believing that vaccines could prevent the COVID-19 infection and having vaccination-related mild-moderate anxiety were more likely to have vaccine hesitancy (p0.05).

	Strengths- finding revealed that the vaccination-related anxiety might be different from the COVID-19-related anxiety in elderly populations
Limitations- the use of the online self-administered questionnaire in urban respondents might not reach the internet non-users in the population. 
Safety or adverse effect of COVID-19 vaccine has become the main reason among respondents, which could influence vaccine acceptance, but this study asked about the belief in vaccine safety for hesitant respondents only.
	A high acceptance rate of the COVID-19 vaccine was found in this study. However, vaccine hesitancy is a major public health concern for attaining herd immunity and reducing the risk of case mortality. These findings could be the strategic focus for the government to improve COVID-19 vaccination coverage

	COVID-19 Vaccine Hesitancy in Underserved Communities of North Carolina

Doherty et al (2021)
	USA
	Cross-sectional survey design
	Self-administered questionnaire distributed at free COVID-19 testing events in underserved rural and urban communities, Vaccine hesitancy was defined as the response of "no" or "don't know/not sure" to whether the participant would get the COVID-19 vaccine as soon as it became available.

Voluntary sample of 948 participants 18 years and over recruited.
	To estimate the prevalence of COVID-19 vaccine hesitancy, describe attitudes related to vaccination, and identify correlates among racial minority and 24 marginalized populations across 9 counties in North Carolina.

	Descriptive statistics used and Chi-square test for multivariate regressions.

Factors associated with hesitancy in multivariable logistic regression included being female, being Black, safety concerns and government distrust 
	Strengths- findings retrieved from a diverse underserved sample 

Limitations- The data originates from a convenience self-selected sample recruited from Covid-19 testing event. The extent to which they reflect the experiences of others in their 293 communities is unclear
	Widespread vaccine hesitancy is in predominately minority communities of NC and must be addressed to successfully implement mass COVID-19 vaccination programs.

	COVID-19 vaccination intention in the UK: results from the COVID-19 vaccination acceptability study (CoVAccS), a nationally representative cross-sectional survey

Sherman et al (2021)

	UK
	Cross-sectional survey design
	1,500 UK adults, recruited from an existing online research panel via quota sampling

Survey based socio-demographic questions related to intentions to vaccinate.
	To investigate factors associated with intention to be vaccinated against COVID-19.
	Linear regression analyses used to investigate associations between intention to be vaccinated for COVID-19 “when a vaccine becomes available to you” and sociodemographic factors, previous influenza vaccination, general vaccine attitudes and beliefs, attitudes and beliefs about COVID-19, and attitudes and beliefs about a COVID-19 vaccination. 

64% of participants reported being very likely to be vaccinated against COVID-19, 27% were unsure, and 9% reported being very unlikely to be vaccinated.

Personal and clinical characteristics, previous influenza vaccination, general vaccination beliefs, and beliefs and attitudes about COVID-19 and a COVID-19 vaccination explained 76% of the variance in vaccination intention
	Strengths- a large representative sample obtained to investigate attitudes and beliefs associated with COVID-19 vaccines.

Limitations- although a demographically representative sample was obtained; there is uncertainty to how representative survey respondents are of the views and behaviours of the general population.

Not possible to infer causality due to the cross-sectional nature of the study. 
	Vaccination intention reflects general vaccine beliefs and attitudes. Campaigns and messaging about a COVID-19 vaccination could consider emphasizing the risk of COVID-19 to others and necessity for everyone to be vaccinated.

	Perceptions and barriers to the annual influenza vaccine compared with the coronavirus disease 2019 vaccine in an urban underserved population

Cohrs et al (2021)
	USA
	Observational., cross sectional study 
	Electronic surveys administered.
Survey included questions developed by the WHO Strategic Advisory Group of Experts on Vaccine Hesitancy on a 5-point Likert scale and questions about influenza adapted to mirror COVID 19 vaccination questions. Demographic data such as age, race, sex, and education level were also collected.

Convenience sample of 189 participants from a charitable outpatient pharmacy.
	To assess and compare barriers and perceptions of the annual influenza to the coronavirus disease 2019 (COVID-19) vaccine for underserved patients of a charitable pharmacy
	Descriptive statistics and ANOVA used to analyse responses to questions and associations between responses.

Adverse effects and the cost of the COVID-19 vaccine were noted to be statistically significantly more of a concern with the COVID-19 vaccine than that of the influenza vaccine (P < 0.001)
	Strengths- study provides insight into an underserved patient populations’ perceptions and barriers of the annual influenza vaccine and the COVID-19 vaccine as a way to inform healthcare providers and help tackle the barriers.

Limitations- convenience sampling is a limitation as patients who did not come to the pharmacy during the data collection time period or individuals who received the survey invitation via mail but did not have Internet access could not participate in the survey

	Ensuring equitable vaccine access, promoting the COVID-19 vaccine as free, and eliciting and addressing individual persons’ concerns related to vaccine safety and adverse effects are all important ways pharmacists and other health care providers and community stakeholders can help promote vaccine confidence within the populations they serve.

	Vaccine Hesitancy and Concerns About Vaccine Safety and Effectiveness in Shanghai, China

Wagner et al (2021)
	China
	Survey design
	Parents of children aged ≤18 years from immunization clinics in Shanghai were enrolled.
Convenience sample of 1,021 participants recruited (The eligibility criterion was having a child aged ≤18 years)

Demographical data was collected via surveys. Parental Attitudes towards Childhood Vaccines (PACV) scale was translated in Mandarin Chinese to assess attitudes, safety and efficacy of vaccines in children.
	To characterize vaccine hesitancy in Shanghai with a focus on concerns about vaccine safety and efficacy, and to identify disparities in vaccine hesitancy by residency status and other sociodemographic groups
	Descriptive analyses included the proportion of individuals who were hesitant in each of the items of the PACV. 
A multivariable analysis assessed the relationship between sociodemographic characteristics and more safety and effectiveness concerns, with 3 separate models for each item.
65.4% had local residency, and the remainder were urban non-locals (13.1%) or rural non-locals (21.5%). A majority of parents expressed concerns about vaccine side effects (73.8%), vaccine safety (63.9%), and vaccine effectiveness (52.4%). Compared with locals, rural non-locals were more concerned about vaccine side effects, vaccine safety, and vaccine effectiveness.

	Strengths- a large sample was obtained from which differing attitudes and views related to hesitancy to vaccinations were collated from urban and rural groups.
Representative sample of parents from nearly all districts of Shanghai, and included parents of diverse age ranges, and whose children varied in age. 
Limitations- biased sampling method toward individuals who are more health conscious and of higher SES.
As a cross-sectional study, the authors were unable to assess the relationship between vaccine hesitancy and actual vaccination uptake, but plan to collect this information in future studies.
	Differences in vaccine hesitancy by residency could lead to geographical and sociodemographic disparities in vaccination coverage and outbreaks of vaccine-preventable disease.

	Hesitancy in COVID-19 vaccine uptake and its associated factors among the general adult population: a cross-sectional study in six Southeast Asian countries

Marzo et al, (2022)
	South-East Asian Countries 
	Cross-sectional design
	Electronic questionnaires were completed (accessed via social media platforms) due to social distance measures and being unable to do face-to-face surveys.
Surveys collated demographics and data regarding factors influencing the acceptability of COVID-19 vaccination.

[bookmark: _Hlk109225995]A snowball sampling approach was used to recruit 5260 participants in Indonesia, Malaysia, Myanmar, Philippines, Thailand, and Vietnam
	To explores the public perception regarding COVID-19 vaccination and identifies factors associated with vaccine hesitancy among the general adult populations in six Southeast Asian countries.
	Binary logistic regression analysis with a backward conditional approach was applied to identify factors associated with COVID-19 vaccine hesitancy
The majority of the participants believed that vaccination effectively prevent and controls COVID-19 (81.2%), and 84.0% would accept COVID-19 vaccines when they become available. They agreed that health providers’ advice (83.0%), vaccination convenience (75.6%), and vaccine costs (62.8%) are essential for people to decide whether to accept COVID-19 vaccines. About half (49.3%) expressed their hesitancy to receive the COVID-19 vaccines. COVID-19 vaccine hesitancy was significantly associated with age, residential area, education levels, employment status, and family economic status. Participants from Indonesia, Myanmar, Thailand, and Vietnam were significantly more likely to express hesitancy in receiving COVID-19 vaccines than those from Philippines

	Strengths- the first multi-country study examining the factors associated with COVID-19 vaccine hesitancy in Southeast Asia. We collected data from a large sample in six countries assessing vaccine effectiveness, acceptance, and hesitation in various populations from different contexts, cultures, and backgrounds
Limitations- response biases could be one of the critical limitations of the study.
 In addition, data were collected using the snowball technique, which could hamper the heterogeneity in the sample.
	In general, participants in this multi-country study showed their optimistic perception of COVID-19 vaccines’ effectiveness and willingness to receive them. However, about half of them still expressed their hesitancy in getting vaccinated. The hesitation was associated with several socioeconomic factors and varied by country.

	Individual and social determinants of COVID-19 vaccine uptake
Viswanath et al (2022)

	USA
	Survey design 
	Surveys sent via email

1012 participants including those under the federal poverty level and racial and ethnic minorities.
	To examine the individual, communication and social determinants associated with vaccines uptake.
	Logistic regression analysis was used to ascertain the effects of independent variables on the two outcome variables.
Outcome variables of interest included likelihood of vaccinating self and likelihood of vaccinating people under one’s care (such as children) measuring behavioral intentions. Independent variables included perceptions of risk, exposure to different media for COVID-19 news, political party identification, confidence in scientists and social determinants of health.

	Strengths- large representative samples exploring vaccination uptake.
Limitations- study methods and sampling technique could be explained in more detail


	Our study identified race/ethnicity, risk perceptions, exposure to different media for COVID-19 news, party identification and confidence in scientists as factors that would be affecting COVID-19 vaccine uptake. The good news is that these are addressable through strategic public health communications, but a lot of work remains to be done with some urgency.

	Vaccine hesitancy: Beliefs and barriers associated with COVID‐19 vaccination among Egyptian medical students
Saied et al (2022)
	Egypt
	Cross-sectional design
	Data collected via online questionnaires
2133 people recruited approached via a convenience sample
	To explore the level of COVID‐19 vaccine hesitancy and determine the factors and barriers that may affect vaccination decision‐making
	ANOVA and Multivariate logistic regression were applied to predict factors affecting vaccine acceptance among respondents

The majority of the participant students (90.5%) perceived the importance of the COVID‐19 vaccine, 46% had vaccination hesitancy, and an equal percentage (6%) either definitely accepted or refused the vaccine. Most of the students had concerns regarding the vaccine's adverse effects (96.8%) and ineffectiveness (93.2%). The most confirmed barriers of COVID‐19 vaccination were deficient data regarding the vaccine's adverse effects (potential 74.17% and unknown 56.31%) and insufficient information regarding the vaccine itself (72.76%).
	Strengths- study highlighted vaccination acceptance in Egyptian samples and identified key barriers that are associated with acceptance of vaccines

Limitations- samples obtained from two universities which can affect generalizability to general population. 
Respondents may also have been predominantly affected by media attention to the COVID‐19 vaccine, as this topic has not been formally integrated into their curricula.

	The government, health authority decision‐makers, medical experts, and universities in Egypt need to work together and make efforts to reduce hesitancy and raise awareness about vaccinations, consequently improving the acceptance of COVID‐19 vaccines.

	COVID-19 vaccine hesitancy is associated with beliefs on the origin of the novel coronavirus in the UK and Turkey

Salali and Uysal (2020)
	UK and Turkey 
	Cross-sectional study 
	Online survey conducted in the UK and Turkey gathering information on participants’ willingness to vaccinate for a potential COVID-19 vaccine, beliefs on the origin of the novel coronavirus, and several behavioural and demographic predictors (such as anxiety, risk perception, government satisfaction levels) that influence vaccination and origin beliefs
Total of 5024 participants recruited UK (N = 1088) and Turkey (N = 3936)

	To examine the levels of COVID-19 vaccine hesitancy and its association with beliefs on the origin of the novel coronavirus in a cross-cultural study
	all, 31% of the participants in Turkey and 14% in the UK were unsure about getting themselves vaccinated for a COVID-19 vaccine. In both countries, 3% of the participants rejected to be vaccinated. Also, 54% of the participants in Turkey and 63% in the UK believed in the natural origin of the novel coronavirus. Believing in the natural origin significantly increased the odds of COVID-19 vaccine acceptance.
	Strengths- large samples obtained representing UK and Turkish participants beliefs regarding vaccines.

Limitations- not enough detail on sampling methods. Seems to be convenience sampling.
	Our results point at a concerning level of COVID-19 vaccine hesitancy, especially in Turkey, and suggest that wider communication of the scientific consensus on the origin of the novel coronavirus with the public may help future campaigns targeting COVID-19 vaccine hesitancy

	Attitudes towards COVID-19 vaccination, vaccine hesitancy and intention to take the vaccine

Cordina et al (2021)
	Malta 
	Cross-sectional design
	Two consecutive, short, anonymous online surveys using social media platforms were used to gather data for two studies from adult individuals. 

The first study was open to residents in Malta, while the second study invited international participation. Study 1 consisted of 17 questions inspired by the Theories of Planned Behaviour and Reasoned Action. Study 2 asked participates whether they were willing, unwilling or unsure of taking the vaccine and their reasons for being unsure or unwilling

A total of 2,529 individuals participated in Study 1 and 834 in Study 2. Recruitment took place via snowballing and voluntary sampling.
	To: i) explore attitudes and factors influencing attitudes, towards the COVID-19 vaccine amongst people living in Malta, ii) identify the reasons as to why individuals are unsure or unwilling to take the vaccine
	
T-tests and one-way ANOVA tests, followed by post-hoc pairwise t-tests with p-values corrected for multiple comparisons using the Benjamini-Hochberg (BH) correction, were used to determine the relationship between demographics and responses related to attitudes and willingness as measured by the Likert scale variables.

Over 50% declared that they were willing to take the vaccine, with males being more willing. Vaccine hesitancy was present including 32.6% who were unsure and 15.6% declaring they were not willing to take the vaccine. Females were more likely to be unsure. Lack of vaccine safety was reported to be the main reason of refusal or unwellness to take the vaccine.
Predictors for willingness to take the vaccine were: i) The belief that the COVID-19 vaccine will protect the health of the people who take it; ii) Valuing the advice of health professionals regarding the effectiveness of COVID-19 vaccine; iii) Having taken the influenza vaccine last year and; iv) Encouraging their elderly parents to take the vaccine.

	Strengths- The main strength of this study was the large number of respondents in each study
. 
Limitations-responses exclude those who do not use social media. There respondents are predominantly female and have a tertiary education and as such are not representative of the general population.
Response bias in favour of those having a positive attitude towards the vaccine could have also been present. 
	: COVID-19 vaccination information campaigns should promote group strategies, focusing on emphasising the safety of the vaccine and offer reassurance, especially to women.

	Portuguese parental beliefs and attitudes towards vaccination

Fronseca et al (2021)
	Portugal
	Cross-sectional/survey design 
	Socio-demographic questionnaire collected data on participants’ age, gender, educational level, region of residence, occupation, and children’s number and age.
Intention=n to vaccinate; previous refusal to vaccinate and Vaccine Safety and Efficacy and Severity of Vaccine-Preventable Diseases were all assessed
Convenience sample of 
Parents or guardians of at least one 0-12-year-old child were eligible to participate. 
	To characterize parental beliefs according to the intention to vaccinate a next child and identify cognitive and demographic predictors of that intention in a Portuguese sample.
	All the evaluated parental cognitive dimensions were significantly different between the group of parents who would vaccinate a next child and those who expressed the intention not to vaccinate. Beliefs about the safety and efficacy of vaccines and having fewer children were significant predictors of that intention.
	Strengths- the results showed good levels of intention to vaccinate associated with highly favourable beliefs towards paediatric vaccination
Limitations- only intention to vaccinate a subsequent child was studied, and this dimension may differ from the actual behaviour.
A dichotomous measure was used and, and did not capture different levels of hesitancy
The study used a cross-sectional design, not allowing the inference of causality
This was an online study, where invitations reached more educated parents, and probably only highly motivated persons participated
	The vast majority of parents reported attitudes and beliefs favourable to paediatric vaccination with high consistency in all cognitive dimensions assessed. Concerns regarding paediatric vaccines’ safety need to be sensitively and actively addressed by health providers to maintain excellent vaccination coverage rates

	COVID-19 vaccination beliefs, attitudes, and behaviours among health and social care workers in the UK: A mixed-methods study

Bell et al (2022)
	UK
	Mixed Methods 
	online cross-sectional survey and semi-structured interview
Convenience sampling via advert for surveys. Voluntary sampling for interviews.
1917 people were surveyed– 1656 healthcare workers (HCWs) and 261 social care workers (SCWs). Twenty participants were interviewed.
	To gain insight into COVID-19 vaccination beliefs, attitudes, and behaviours amongst H&SCWs in the UK by socio-demographic and employment variables.
	A stepwise logistic regression was used to examine the association between demographic and employment variables, and seasonal influenza vaccination history, with being offered COVID-19 vaccination; as well as for associations between being offered vaccination, and COVID-19 vaccine belief and trust in information sources variables.
Interviews were transcribed verbatim and analysed thematically. 
Workplace factors contributed to vaccination access and uptake. SCWs were more likely to not be offered COVID-19 vaccination than SCWs specifically reported uncertainties around how to access COVID-19 vaccination. Participants who indicated stronger agreement with the statement ‘I would recommend my organisation as a place to work’ were more likely to have been offered COVID-19 vaccination. Those who agreed more strongly with the statement ‘I feel/felt under pressure from my employer to get a COVID-19 vaccine’ were more likely to have declined vaccination. Interviewees that experienced employer pressure to get vaccinated felt this exacerbated their vaccine concerns and increased distrust. In comparison to White British and White Irish participants, Black African and Mixed Black African participants were more likely to not be and more likely to have declined. Reasons for declining vaccination among Black African participants included distrust in COVID-19 vaccination, healthcare providers, and policymakers.

	Strengths- first study to consider the role of beliefs, attitudes and other factors in COVID-19 vaccination uptake among H&SCWs. 
By using a mixed-methods approach, study explored the association between demographic characteristics–as well as attitudinal, organisational and cultural influences on COVID-19 vaccination that have not been examined in UK H&SCWs

Limitations- Future research should concentrate on exploring the heterogeneity within broad ethnic groups as some were under represented. 

Possibilities of recruitment bias and other general limitations to conducting survey research that may limit the representativeness of the findings

	The study has provided a nuanced analysis of factors influencing COVID-19 vaccination uptake amongst H&SCWs, exploring variations found in vaccination offer and uptake by job sector and ethnicity. Findings emphasise the importance of COVID-19 vaccination remaining voluntary, as a move towards mandating COVID-19 vaccination is likely to harden stances and negatively affect trust in the vaccination, provider, and policymakers

	COVID-19 vaccine acceptance among Bangladeshi adults: Understanding predictors of vaccine intention to inform vaccine policy

Lee et al (2022)
	Bangladesh 
	Survey design- secondary data collected from surveys 
	Data were collected from 2,669 adult Facebook users in Bangladesh and was collected between February 15 and February 28, 2021.
A total of 4,430 participants completed survey.


	To identify predictors of COVID-19 vaccine intention among Bangladeshi adults
	Secondary data from the COVID-19 Beliefs, Behaviours & Norms Survey conducted by the Massachusetts Institute of Technology (MIT) and Facebook were analysed. 
Binomial logistic regression examined the relationship between COVID-19 vaccination intent and demographic variables, risk perception, preventive behaviours, COVID-19 knowledge, and likelihood of future actions.
Intent to get vaccinated was highest among females, adults aged 71– 80, individuals with college or graduate-level degrees, city dwellers, and individuals who perceived that they were in good health. Results of the binomial logistic regression indicated that predictors of vaccination intent include age, high risk perception of COVID-19 and intent to practice social distancing.
	Strengths- This is one of the first studies in Bangladesh that examined the prevalence of vaccine acceptance and its association with sociodemographic factors

Limitations- There is potential for biased data, as online surveys may not be able to reach certain types of participants, particularly those that do not have Internet access or do not feel comfortable navigating online surveys.
Self-selection bias and self-report bias. As the data were collected by outside partners, there was no control over the variables of interest, sampling frame, and recruitment method. (Women may have been under-represented in the survey). 
Important aspects such as religion in SA cultures but we were missed. The study did not explore the connection between religion and vaccination intent since the original data did not ask questions pertaining to religion.
	Findings suggest that age, perceived COVID-19 risk, and non-pharmaceutical COVID-19 interventions may predict COVID-19 vaccination intent among Bangladeshi adults. Findings can be used to create targeted messaging to increase demand for and uptake of COVID-19 vaccines in Bangladesh.

	Understanding Drivers of Coronavirus Disease 2019 Vaccine Hesitancy Among Blacks

Momplasir et al (2021)
	USA
	Focus group discussions
	Focus groups were conducted with black barbershop and salon owners living in zip codes of elevated COVID-19 prevalence.
 4 Focus groups (N = 24 participants selected purposively)
	To assess and understand the attitudes, beliefs, and norms around a COVID-19 vaccine amongst Blacks. 
	A modified grounded theory approach used to analyse the transcripts
Hesitancy against the COVID-19 vaccine was high due to mistrust in the medical establishment, concerns with the accelerated timeline for vaccine development, limited data on short- and long-term side effects, and the political environment promoting racial injustice. There were considerations that once the safety profile is robust and reassuring. Receiving a recommendation to take the vaccine from a trusted
 healthcare provider served as a facilitator. Health beliefs identified were similar to concerns around other vaccines including fear of getting the infection with vaccination and preferring to improve one’s baseline physical health through alternative therapies.
	Strengths- Key barriers and  facilitators to vaccine acceptance were identified through the study methods 

Limitations- Involved only 4 focus groups and the attitudes toward the COVID-19 vaccine expressed here are not necessarily representative of the black community as a whole
The groups were conducted remotely due to the pandemic. Though participants were encouraged to engage with the group with their video function enabled, some had connection or access problems causing them to participate only via audio.
Because the focus groups took place between July and August 2020, participants’ sentiments toward a COVID-19 vaccine may have changed with the announcement of effective vaccines and the change in presidential administrations
	Hesitancy of receiving the COVID-19 vaccine was high; however, provider recommendation and transparency around the safety profile might help reduce this hesitancy.

	Social norms and vaccine uptake: College students’ COVID vaccination intentions, attitudes, and estimated peer norms and comparisons with influenza vaccine

Graupensperger et al (2021)
	USA
	Survey design
	online surveys completed to report intentions to get COVID and influenza vaccines, perceived importance of these vaccines for young adults, and estimated social norms regarding peers’ vaccination behaviours and attitudes

647 students recruited 
	To examine the extent that vaccination intentions and attitudes are associated with estimated social norms as an initial proof-of-concept test
	Paired -samples t -test and one-sample t-test and multiple regressions used.
Students reported significantly greater intentions to get a COVID vaccine than an influenza vaccine. Multiple regression models indicated that estimated social norms were positively associated with participants’ own intentions and perceived importance of getting a COVID vaccine
	Strengths- study provides preliminary evidence, given the importance for young adults to get vaccinated against COVID-19, relative to a flu vaccine.

Limitations- the inferences drawn from the current results may not extend beyond undergraduate college students from the northwest United States (not represent wider population).
Sample comprised mostly Caucasian and Asian/Asian American students, whereas other minority groups have been hit especially hard by the COVID-19 pandemic and may also be less accepting/trusting of vaccines.

Low response rate due to study design and methods chosen. 
	The significant associations highlight the potential value in developing and testing normsbased intervention strategies, such as personalized normative feedback, to improve uptake of forthcoming COVID vaccines among young adults.

	The role of perceived social norms in college student vaccine hesitancy: Implications for COVID-19 prevention strategies

Jaffe et al 
(2022)
	USA
	Survey design
	Survey administered to students regarding 
Vaccine behaviours and reasons for vaccine hesitancy; vaccine social norms and demographic characteristics and covid related experiences

Purposive sample 
989mstudents participated. Given the current focus on young adult ages 18-25 were included.
	To examine associations between college students’ vaccine hesitancy and perceived descriptive and injunctive norms within the context of the COVID-19 pandemic
	Descriptive stats used to examine for vaccine behaviours and reasons for vaccine hesitancy.
Open-ended text responses for vaccine hesitancy reasons were coded using direct content analysis. 
Common reasons for hesitancy were wanting to see how it affected others first (75.2%), not believing it was necessary (30.0%), and other reasons (17.4%), and revealed prominent safety concerns. Despite these varied explicit reasons, logistic regressions revealed that, when controlling for demographics and pandemic-related experiences, perceived descriptive and injunctive social norms for vaccine uptake were each significant predictors of vaccine hesitancy.
	Strengths- the multisite data collection across geographically diverse public universities, assessment of vaccine behaviour and attitudes during the initial roll-out of the COVID-19 vaccines, comprehensive consideration of covariates, inclusion of both perceived descriptive and injunctive norms, and content analysis of non-standard reasons for vaccine hesitancy.

Limitations- methods and scope of the data collected.
It is not clear whether the responses examined here are exactly representative of each respective university.
If study examined their region and city size, or whether findings would generalize to other universities in or beyond the Universities.
73% of the variance in vaccine hesitancy was unexplained in the current study, suggesting there may be unexamined yet important predictors of vaccine hesitancy to consider in future research (e.g., cognitive functioning. 
The cross-sectional nature of the current study precludes conclusions about temporal ordering or causality
	Findings suggest perceived social norms are strongly associated with vaccine-related behaviour among young adult college students. Correcting normative misperceptions may be a promising approach to increase vaccine uptake and slow the spread of COVID-19 among young adults.

	Predicting COVID-19 vaccination intention using protection motivation theory and conspiracy beliefs

Eberhardt and Ling (2022)

	UK
	Survey design 
	An online survey was administered to 382 (278 vaccinated, and 104 unvaccinated) individuals in the United Kingdom (77 males, 301 females, one non-binary/third gender, and three unstated)
Convenience sampling by disseminating the link to the online survey via social media, email, distributing flyers, and via an interview on a public radio station.
	to predict COVID-19 vaccination intention using Protection Motivation Theory (PMT), coronavirus conspiracy beliefs, and demographic factors. Furthermore, vaccinated and unvaccinated individuals were compared in relation to their coronavirus conspiracy beliefs.
	Descriptive and Inferential statistics.

A hierarchical multiple linear regression was performed in three stages. 
Initially, four PMT constructs - severity, susceptibility, maladaptive response costs, and self-efficacy - emerged as significant predictors of COVID-19 vaccination intention. An independent t-test established that unvaccinated individuals held greater coronavirus conspiracy beliefs than vaccinated ones
	Strengths- the study is the first of its type; it offers important insights into potential directions for future research, and highlights issues to consider when devising interventions and campaigns addressing COVID-19 vaccine uptake.

Limitations-  offers important insights into potential directions for future research, and highlights issues to consider when devising interventions and campaigns addressing COVID-19 vaccine uptake.
Selection bias towards more highly educated respondents.
	Interventions and campaigns addressing COVID-19 vaccine acceptance should employ strategies increasing individuals' perceived severity of COVID-19, perceived susceptibility, and perceived ability to get vaccinated, while decreasing perceived rewards of not getting vaccinated. Additionally, coronavirus conspiracy beliefs should be addressed, as these appear to play a role for some vaccine-hesitant individuals.

	COVID-19 Vaccine Hesitancy: The Role of Information Sources and Beliefs in Dutch Adults

de Vries et al (2022)

	Netherlands 
	Cross-sectional design 
	A cross-sectional online survey using a convenience sample was conducted among Dutch adults (n = 240). 
The questionnaire assessed information factors, predisposing factors, awareness factors, motivational factors, preparatory actions, and vaccination intention
	To assess reasons for COVID-19 vaccine hesitancy using the I-Change Model (ICM) by considering the role of informational and psychosocial factors
	Vaccine hesitant participants (n = 58, 24%) had lower levels of education, more often paid work, and tended to have a religion other than Catholicism. 
All participants had neutral intentions towards checking information credibility. Vaccine hesitant respondents had less knowledge about vaccination, lower perceived severity of getting sick and dying of COVID-19, and reported fewer exposures to cues about the advantages of COVID-19 vaccination. They were less convinced of the emotional and rational advantages of COVID-19 vaccination and expressed more negative feelings about it. They also reported more negative social norms concerning COVID-19 vaccination, and lower self-efficacy to get vaccinated and to cope with potential side-effects
	Strengths- study provides useful insights to the role information plays in order to tackle vaccine hesitancy

Limitations- design and methods unable to assess for causal relations between variables 
Small sample compared to other studies, less generalisable findings (issues with power calculations)
	The results suggest that strategies are needed to: 1. Reduce fake news and stimulate information checking to foster well-informed decision-making; 2. Target both rational and emotional consequences of COVID-19, in addition to strategies for optimizing levels of knowledge. 
Campaigns should acknowledge the perceptions of the emotional disadvantages and increase perceptions of emotional advantages of COVID-19 vaccinations, such as reducing feelings of regret, and increasing feelings of freedom and reassurance.

	COVID-19 vaccine hesitancy: Vaccination intention and attitudes of community health volunteers in Kenya

Osur et al (2022)
	Kenya 
	Cross-sectional design
	A cross-sectional study design was employed to determine contextual, individual and group influences, and vaccine-specific issues on vaccination intention. 
Included volunteers from 4 countries within Kenya (Mombasa, Nairobi, Kajiado, and Trans-Nzoia)
Purposive sample of 413 participants (Nairobi 209 (50.6%), Mombasa 84 (20.3%); Kajiado 54 (13.1%); and Trans Nzoia 66 (16%).)
	To determine vaccination intention and attitudes of community health volunteers and their potential effects on national COVID-19 vaccination rollout in Kenya
	Inferential statistics 
On individual binary logistic regression level, contextual influence: trust in vaccine manufacturers; individual and group influences: trust in the MoH; belief in COVID-19 vaccine safety, and vaccine safety and issues: risk management by the government and vaccine concerns, were significantly associated with vaccination intention. Overall, belief in COVID-19 vaccine safety and risk management by the government were significantly associated with vaccination intention.

	Strengths- first study of its kind in the eastern and southern African region and thus there is need to replicate the study in these regions.
Short and precise questions were used for easier comprehension of the survey

Limitations- Complete generalization of the findings may be challenging, and thus, data analysis was split by counties
The study was conducted during the COVID-19 lockdown and restriction of movement, and thus, telephone surveys were considered the most appropriate
	The determinants of hesitancy arise from contextual, individual and group, and vaccine or vaccination specific concerns, and vary from county to county.

	Pro-vaccination subjective norms moderate the relationship between conspiracy mentality and vaccination intentions

Winter et al (2022)

	Germany 
	Experimental design
	Five studies were conducted (total N = 1,280) to test these hypotheses across several vaccination contexts. 
Outcomes measured include: conspiracy mentality, vaccination intentions, subjective norms, attitudes toward vaccination, and perceived behavioural control.
	To examine the role of subjective norms in moderating the association between conspiracy mentality and vaccine hesitancy.
	Multiple regression analysis
The merged analysis across the studies revealed an interaction effect of conspiracy mentality and subjective norm on vaccination intentions. 
	Strengths- The current findings have some interesting implications for how to deal with vaccination hesitancy that has its roots in conspiracy beliefs
Large sample obtained

Limitations- The setup of all studies is cross-sectional. Thus, the data does not allow conclusions to be drawn about the directionality of relationships
Study does not cover actual vaccination behaviour, but only self-report measures of vaccination intentions
	The typical negative relationship between conspiracy mentality and vaccination intentions is eliminated among those who perceive pro-vaccination subjective norms. Although correlational, these data raise the possibility that pro-vaccination views of friends and family can be leveraged to reduce vaccine hesitancy.

	Psychosocial factors affecting COVID-19 vaccine uptake in the UK: a prospective cohort study (CoVAccS – wave 3)

Smith et al (2022)
	UK
	Prospective cohort study
	online survey administered across 1500 people in January 2021 (T1, start of vaccine rollout in the UK), of whom 1148 (response rate 76∙5%) completed another survey in October 2021 (T2, all UK adults offered two vaccine doses.
Purposive sampling 
1500 participants completed an
	To investigate factors associated with COVID-19 vaccine uptake, future vaccination intentions, and changes in beliefs and attitudes over time
	Binary logistic regression analysis was used to investigate factors associated with subsequent vaccine uptake. Changes in beliefs and attitudes were investigated using analysis of variance.
Content analysis was used to investigate the main reasons behind future vaccine intentions. 
Uptake was associated with higher intention to be vaccinated at T1, greater perceived vaccination social norms, necessity of vaccination, and perceived safety of the vaccine. People who had initiated vaccination reported being likely to complete it, while those who had not yet received a vaccine reported being unlikely to be vaccinated in the future. At T2, participants perceived greater susceptibility to, but lower severity of, COVID-19 (p<0.001)
	Strengths-study is longitudinal in nature, with participants completing one survey at the start of the COVID-19 vaccine rollout in the UK and another when two doses of the vaccine had been offered to all UK adults

Limitations- Data are self-reported and so are potentially subject to social desirability bias.
	Targeting modifiable beliefs about the safety and effectiveness of vaccination may increase uptake.

	Psychosocial Predictors of Intention to Vaccinate Against the Coronavirus (COVID-19)

Huynh et al (2021)
	USA
	Survey design 
	explored predictors of intention to vaccinate against COVID-19 among demographic and personal factors, health behaviours and beliefs, COVID-19-specific beliefs, and trust in physicians, using a sample of U.S. adults
	To examine factors that predict people’s intentions to vaccinate
	 Bivariate correlations and hierarchical regression to analyse the data.
We found that the strongest predictors are political orientation, trust in physicians, subjective norms, and prior flu shot uptake
	Strength- provides insight to the predictors associated with intentions to vaccinate
Limitations-Online surveys used and administered could lead to limited recruitment 

Causal 
relationships not assessed due to cross-sectional design

	 There is need for public health efforts to increase vaccination uptake for COVID-19 vaccines focus on addressing political orientation (conservatism), involve primary care providers, emphasize vaccination as the norm (and not the exception), and use information about previous flu vaccinations to target vaccination campaigns

	Behavioural Determinants of COVID-19-Vaccine Acceptance in Rural Areas of Six Lower- and Middle-Income Countries

Davis et al (2022)
	6 countries= 
Bangladesh, India, Myanmar, Kenya, Tanzania, and the DRC) 
	Cross-sectional
	Taking into consideration the health belief model and the theory of reasoned action, a barrier analysis approach was employed to examine twelve potential behavioural determinants of vaccine acceptance in 6 countries.
Questionnaire with 2 parts-The first part includes a set of screening questions to identify the participant as either an “Acceptor” or a “non-acceptor.”
The second section consisted of a set of open- and closed-ended questions organized by behavioural determinants
The study purposively enrolled 452 adults (227 “Acceptors” (Doers) and 225 “Non-acceptors” (non-doers)) above 18 years of age.
	To identify the behavioural determinants of COVID-19-vaccine acceptance and provide recommendations to design actionable interventions to increase uptake of the COVID-19 vaccine in six lower- and middle-income countries.
	Data analysis was performed to find statistically significant (p < 0.05) differences between Acceptors and Non-acceptors of COVID-19 vaccines and to identify which beliefs were most highly associated with acceptance and non-acceptance of vaccination based on the estimated relative risk.
Findings show perceived social norms, perceived positive and negative consequences, perceived risk, perceived severity, trust, perceived safety, and expected access to COVID-19 vaccines had the highest associations with COVID-19-vaccine acceptance in Bangladesh, Kenya, Tanzania, and the DRC; perceived self-efficacy, trust in COVID-19 information provided by leaders, perceived divine will, and perceived action efficacy of the COVID-19 vaccine were found to be significant in Myanmar and India.


	Strengths- the study identified important additional determinants associated with vaccine acceptance in the six study countries:

Limitations- The study was conducted during an earlier phase of the COVID-19 pandemic, which had a different epidemiological context from the current phase- Determinants and drivers of vaccine acceptance may well have shifted since that earlier phase.
Study conducted in less than 45 communities within each country, so it is not an exhaustive national sampling of rural areas.
	National and local plans should include messages and activities that address the behavioural determinants found in this study to significantly increase the uptake of COVID-19 vaccines across these countries.

	Using structural equation modelling to predict Indian people's attitudes and intentions towards COVID-19 vaccination

Mir et al (2021)

	India
	Survey design
	An online questionnaire administered assessing the impact of perceived benefits, risk perceptions, social media exposure, social norms, and trust associated with Covid-19 vaccines on people's attitudes towards Covid-19 vaccines and their intentions to take up the Covid-19 vaccinations.
Convenience sample
254 participants recruited 

	To identify critical factors influencing Indian people's attitudes and intentions to take up Covid-19 vaccinations.
	Structural equation modelling
Perceived benefits, social norms, and trust correlated significantly with people's attitudes towards Covid-19 vaccination; whilst risk perceptions and social media exposure showed an insignificant influence on people's attitudes towards Covid-19 vaccinations.
Social norms, trust, and people's attitudes towards the Covid-19 vaccinations are significantly correlated with their intentions to take up Covid-19 vaccinations; whilst  social media exposure was found to have an insignificant influence on people's intentions to take up Covid-19 vaccinations.
	Strengths- the study has identified critical factors influencing Indian people's attitudes and intentions to take up Covid-19 vaccination, implications for public health campaigns and educational programs aimed at promoting wider acceptance of the Covid-19 vaccines.
 
Limitations- study did not analyse the moderating effects of demographic characteristics
results did not exhibit respondents' actual behaviour future studies might focus on actual behaviour regarding Covid-19 vaccinations.

	Participants' intentions to take up Covid-19 vaccinations was influenced mainly by their attitudes and perceptions of Covid-19 vaccines in general, which strongly confirms the importance of various dimensions (perceived benefits, trust, social norms) of Covid-19 vaccines in cultivating Covid-19 vaccination acceptance among participants’.


	[bookmark: _Hlk111651928]Exploring the behavioural determinants of COVID-19 vaccine acceptance among an urban population in Bangladesh: Implications for behaviour change interventions

Kalam et al (2021)

	Bangladesh 
	Cross-sectional
	Barrier analysis questionnaires consisting of three sections were administered
section 1- age, and–if a COVID-19 vaccine was available to them.

Section 2- demographic background, specifically on the respondents’ age, gender, level of education and profession

sec
	To explore the behavioural determinants of COVID-19 vaccine acceptance and to provide recommendations to increase the acceptance and uptake of COVID-19 vaccines in Bangladesh.
	The behavioural determinants associated with COVID-19 vaccine acceptance in Dhaka included perceived social norms, perceived safety of COVID-19 vaccines and trust in them, perceived risk/susceptibility, perceived self-efficacy, perceived positive and negative consequences, perceived action efficacy, perceived severity of COVID-19, access, and perceived divine will.
	Strengths- study identified factors most associated with vaccination acceptance.
Limitations- study was only done in a limited urban area, the results should not be generalized to the rest of Bangladesh or other countries
The BA approach does not consider respondents’ socio-economic information including level of income, living conditions, or other factors which may lead to some confounding or interaction of variables.
 the questionnaire did not undergo formal reliability checks (e.g., inter-rater reliability). 
	An effective behaviour change strategy for COVID-19 vaccines uptake will need to address multiple beliefs and behavioural determinants, reducing barriers and leveraging enablers identified in this study. 

	COVID-19 Vaccination Willingness and Associated Factors in Japanese Primary Care Patients: A Cross-Sectional Study

Kajikawa et al (2022)
	Japan
	Cross-sectional
	A self-reported questionnaire was administered exploring factors such as willingness to undergo COVID-19 vaccination, perceived susceptibility, and perceived vaccine efficacy. 
717 patients from a primary care clinic conveniently recruited (Ibaraki, Japan)
	To investigate attitudes in this population toward COVID-19 and COVID-19 vaccination, including willingness to be vaccinated and associated factors
	Multivariable logistic regression analysis was conducted to identify factors associated with vaccination.
[bookmark: _Hlk110269908]COVID-19 vaccination was widely acceptable to Japanese primary care patients. In addition to factors such as vaccine efficacy, and past influenza vaccination, social norms may be important in determining COVID-19 vaccination willingness.
	Strengths- Study investigated the influence of COVID-19 vaccine characteristics and delivery systems on vaccination decision-making.
Limitations- Issues with generalisability as findings obtained from one clinic
survey questionnaire did not investigate reliability or validity. Therefore, it is possible that the questionnaire did not correctly assess attitudes and beliefs 

Selection bias due to patients being selected by their family doctor to take part in study. 
	This study described people’s perceptions and attitudes in Japan when vaccination was about to be initiated in the general public. It is necessary to clarify if and how people change their minds about vaccination after it is already underway or if the epidemic situation changes, and whether our results are applicable to other regions and countries.

	COVID-19 vaccine hesitancy in rural South Africa: Deepening understanding to increase uptake and access

Kahn et al (2022)
	South Africa
	A population-based, telephonic cross-sectional survey.
	1662 adults out of the 1664 that completed the telephonic interview were included in the analysis. 
	Understanding barriers in vaccination uptake.
	It was found that among the unvaccinated group, barriers included like information on eligibility (12.3%), where to get vaccinated (13%), concerns about side effects (12.5%) and convenient hours and locations for vaccination (11%).
	Strengths- Findings support the Increasing Vaccination Model put forward by the WHO working group on behavioural and social drivers of vaccination 

Limitations- the survey was done during the roll-out of the COVID-19 vaccine in South Africa, thus vaccine uptake will currently likely be much higher in this setting, given the interest in vaccination among those reporting to be unvaccinated at the time of the survey. 

Telephonic conducting of interviews, due to the verification of vaccination status was not possible.

Study site is located in a rural part of South Africa, so the results are mostly generalizable to other rural populations in South Africa and the southern African.

	Results suggest that understanding the local context will be effective in improving vaccine uptake.
-Improving access, i.e., providing vaccine at convenient times will increase coverage.

	Predictors of COVID-19 vaccine hesitancy in the UK household longitudinal study

Robertson et al (2021)
	UK
	Cross-sectional 
	 Surveys administered via phone or online

Participants aged 16+ years who had lived in households that had completed at least one of the last two waves of the main ‘Understanding Society’ survey were invited to take part in the COVID-19 survey (n = 42,330). Web surveys took place monthly from April to July, then every two months 
	To describe how willing the UK population is to be vaccinated against COVID-19, to identify which population subgroups are more likely to be vaccine hesitant, which are more likely to take up a vaccine, and describe the main reasons given for both vaccine uptake and vaccine hesitancy.
	Descriptive statistics and logistic regressions

The main reasons for being willing to take up a vaccine were to avoid catching COVID-19 or becoming ill from the disease (54.6%) and to allow social and family life to get back to normal (12.5%).

--Very large differences in vaccine hesitancy exist by ethnicity, with Black or Black British and Pakistani or Bangladeshi ethnic groups being most hesitant. 

-Women were more likely than men to state that their main reason for vaccine hesitancy was concern about side effects and to state that they do not trust vaccines.


	Strength- The first large representative study in the UK to survey participants on likely vaccine uptake or hesitancy and the reasons why a COVID-19 vaccine would be accepted or refused. It also did so at a time when new vaccine development and vaccine efficacy was highly reported in the media (end November 2020, but just before the first vaccine was approved on 2nd December 2020)

Limitation-
The survey is web-based so non-participation may have introduced bias into the results

	To increase vaccination uptake Urgent action to address hesitancy is needed for certain ethnic minority groups.

	Determinants and Variations of COVID-19 vaccine Uptake and Responses Among Minority Ethnic Groups in Amsterdam, the Netherlands

Antwi-Berko et al (2022)
	Netherlands
	Mixed methods


	160 respondents recruited via snowballing and convenience  

Surveys were completed, ethnographies and participant observation also conducted

Surveys- Respondents were asked about their previous history of vaccination against other flu-like diseases such as influenza, and whether they intend to accept the COVID-19 vaccination. Respondents who accepted or declined the acceptance of COVID-19 vaccine were asked further questions to determine the push and pull factors toward COVID-19 vaccination.

Interviews conducted to determine the sociocultural factors driving their decision-making toward the COVID-19 vaccine acceptance or hesitancy 


	To identify the factors responsible for COVID-19 vaccine acceptance or vaccine hesitancy and to develop a framework to improve vaccine uptake in Ghanaian-Dutch Afro and Hindustani-Surinamese Dutch communities in Amsterdam
	Demographics- There were more male respondents 86 (53.8%) compared to females 74 (46.2%).

Among the Ghanaian-Dutch and Hindustanis- Dutch respondents the main driving factors for accepting previous vaccine against other flu-like diseases were based on the proven safety and effectiveness of the vaccines (55.6%) and because it was mandatory or government policy (40%).

No respondents reported religious or ideological belief influenced them toward or against taking the other flu-like vaccines.

The willingness to take the COVID-19 vaccine was relatively similar among respondents from the Ghanaian-Dutch and Afro Surinamese-Dutch respondents. However, the highest proportion of respondents who are undecided about taking the vaccines are from the Afro Surinamese-Dutch community
	Strengths- The findings revealed the percentage of respondents who were likely to take the vaccine among the Ghanaian-Dutch, Afro Surinamese-Dutch and Hindustani-Dutch groups.

Study methods help address aims particularly interviews in understanding participant views regarding vaccine uptake,

Limitations-Recruitment limited due to preventive measures put in place such as social distancing, closures of public places and work-from-home policies imposed by government. 

Participant observations were limited to participants who were willing to invite us into their homes, meetings in addition to open public spaces
	Findings showed the choice of a vaccine as well as the likelihood of self-reported willingness to receive a vaccine is highly dependent on vaccine efficacy and safety. Available evidence of high vaccine effectiveness and safety could encourage respondents (41.3%) to accept the vaccine. 

	Understanding determinants of COVID-19 vaccine hesitancy; an emphasis on the role of religious affiliation and individual’s reliance on traditional remedy

Hassen, Welde and Menebo et al (2022)

	Ethiopia
	Cross-sectional survey
	A total of 358 participants were selected using stratified simple random sampling and requested to fill a survey questionnaire. Binomial logistic regression analysis was done to identify factors associated with COVID-19 vaccine hesitancy.

	To assess public attitude towards COVID-19 Vaccine and identify important factors that lead to its hesitancy.


	-Half of the participants were found to be hesitant to COVID-19 vaccine. The odds of becoming vaccine hesitant among middle income was two times more than those with lower income (AOR 2.17, 95% CI 1.05–4.5). 

- The association between side-effect concern and vaccine hesitancy was moderated by participant’s religious affiliation

- Participants who were willing to get vaccinated were more likely to have an underlying medical condition, have previously undergone COVID-19 molecular testing, have received influenza vaccine in 2020, and be currently employed in the informal sector


	Strengths- The findings from this study will have practical contributions that might help in policy and designing health interventions 

Limitations- study population was restricted to an educational institution that constitutes individuals with at least high school or above high school educational qualifications. This led to issues with generalisability in regards to vaccine hesitancy.

 Cross-sectional in design limits inference of causal relationships between the identified factors and vaccine hesitancy.
	Findings suggest that social capital may have an important role in COVID-19 vaccination campaigns in the slum setting since communities with a high social capital have better adherence to preventive measures


	Willingness to Get the COVID-19 Vaccine among Residents of Slum Settlement

Agulair et al (2021)

	Brazil
	Structured questionnaires
	985 residents were recruited, with a mean age of 39 years (SD 14), of whom 394 40% (390/985) were male and 54% (531/985) self-identified as black. Overall, 66.0% (650/985) of residents were willing to get vaccinated (answered “Yes”), 26.1% (257/985) hesitant (answered “No”) to take the vaccine and 7.9% (78/285) were not sure.


	To determine the rate and factors associated with the willingness to get vaccinated against COVID-19 among slum residents and their main reasons associated with the vaccine intention
	Multivariate analysis identified that COVID-19 vaccine hesitancy was associated with younger age and low social capital, summarized as low perceived importance of vaccination to protect one’s family, friends and community. Slum residents have been less willing to vaccinate than the general population.

- The main reasons cited for vaccine hesitancy or being unsure were concerns about vaccine efficacy and potential side effects. 

	Strengths- A community-based approach is used which provides a critical view of the general COVID-19 vaccine acceptance in slum communities

Limitations- Study restricted to specific community type leading to issues with generalisability
	Slum residents have been less willing to vaccinate than the general population. Social capital presents a critical opportunity in the design of communication campaigns to increase COVID-19 vaccine acceptance in slum settings.




Appendix 3. Table 4. Quality Summary 

Sample judgement was based on: sampling framework, methods of participant selection, recruitment methods, number of participants recruited and representativeness of target population; whilst, method judgement on methodology, description of fieldwork, data collection methods and analysis framework. In line with NICE (2016) quality assessment indicators, each of the sections was given a judgement of good (++), appropriate/adequate/average (+), or poor (-) dependent upon the quality of the paper and description provided. Table 5 (Appendix 3), presents the key papers extracted, how they were scored and why they were considered in the review.
High quality (++)
	Author
	Sample rating
	Method rating
	Positive
	Negative
	Relevance to study

	Lennon et al 
(2022)
	Good (++)
	Good (++)
	· Covid-vaccine acceptance explored reflecting Flu vaccine in African Black participants.
· Good explanation provided of the survey methods and data collated  
· Adequate description of sample variables.
· Appropriate analysis conducted for survey design based on the data collected
· Study acknowledges limitations of the chosen methods
· Ethical Approval considered.
	· Although data collected via surveys and surveys themselves are present on a separate website. There is no information in the paper
	· Explore vaccination acceptance across underserved groups in US particularly African-Americans
· Differences explored across sub-groups in terms of socio-demographics in relation to vaccine acceptance. 
· Methods explain how racial/ethnic group differences exist in vaccine acceptance


	Nguyen et al (2022)
	Good (++)
	Good (++)
	· Clear methods used to fulfil aims of study
· Cohort study performing multi-analyses of underserved groups from US and UK
· Sample large and appropriate for study design
· Ethical Approval obtained
	· Insufficient detail on sampling methods
	· Vaccine acceptance explored across racial and ethnic minorities.
· Study considers the degree to which structural inequities, public mistrust, and unequal care access could result in differences in vaccine willingness and uptake.

	Sankoti and Boucher, (2022)
	Average
(+)
	Good (++)
	· [bookmark: _Hlk111819237]Mixed methods used strengthening rigor of data collected
· Data collection methods well explained 
· Interviews conducted by a trained interviewer to reduce response bias
· Appropriate analyses techniques in regards to nature of study
· Good detail provided on sample characteristics
· Ethical Approval attained.

	· Insufficient qualitative data collected due to short interviewing methods regarding interviews
· Insufficient information about sampling techniques used
· 
	· Good explanation of methods used to attain data. 
· The use of translation and preference of language was useful for intervention group. 
· Methods used provide insight insightful to barriers and facilitators to get vaccinated
· Improvements in medication adherence through an SMS intervention.


	Seddig et al (2022)
	Good (++)
	Good (++)
	· Surveys administered collecting data in regards to factors that determine vaccination intentions,
· Aims of the study fulfilled by survey questions to outline and assess participants intentions and 
· Large and representative sample
· Study employs varied channels to recruit large sample conveniently (for example, (campaigns, marketers and by self-recruitment)
· Valid descriptive analyses techniques used to analyse the data
	· No mention of ethical approval 
· More details regarding sample characteristics could be provided 

	· Data collection method useful to obtain information regarding demographics, socioeconomic characteristics, COVID-related beliefs and practices, general health, and testing and vaccine-related questions.
· Study identifies factors associated with vaccine hesitancy considering social norms and certain health beliefs
· Provides an understanding of non-adherent behaviours and what may determine acceptability of vaccine uptake through use of BC theories such as PMT and TPB


	Wang et al (2022)
	Average (+)
	Good (++)
	· Clear explanation of methods and materials used 
· Development and use of validated survey tool (covid-19 community responses) to fulfil study aims
· Quantitative analysis techniques used to assess and compare variables and 
assess factors associated with vaccine hesitancy
· Ethical proceedings explained


	· Insufficient details on sampling techniques employed
	· Good description of methods and instruments used to investigate prevalence of COVID vaccine uptake and COVID vaccine hesitancy in Delaware
· Validated surveys adapted to assess vaccine hesitancy across underserved community in Delaware


	Alqudeimat et al (2021)
	Good (++)
	Good (++)
	· Study methods clearly stated to achieve aims 
· Sampling technique explained in good detail 
· Large sample obtained representing of the population in Kuwait
· Clear description of content and format of the surveys included.
· Appropriate statistical analyses used to assess relationship between variables
· Ethical approval obtained.
	· Insufficient details about ethical approval 
	· Valid instruments used to assess the likelihood to accept COVID-19 vaccination and the related determinants
· Sociodemographic characteristics determine vaccine acceptance in participants in Kuwait (as well as in other studies); as well as participants beliefs and perceptions (for example, participants indicating that vaccines in general protect against infectious diseases were more likely to accept)



	Utami et al (2022)
	Good (++)
	Good (++)
	· Observational analytic study using a cross-sectional design employed
· Appropriate statistical techniques used for analysis.
· Fairly large purposive sample.
· Ethical approval attained.
	· Perhaps interviews would be a better method to capture patient perceptions of vaccines
· Study design limited sample size- surveys were to be completed online not everyone had internet in the study region hence, could not take part
	· Findings identify acceptance of COVID-19 vaccine and assessing interesting (for example ‘halalness’ of a vaccine) determinant factors associated with the vaccine hesitancy in Central Java, Indonesia.


	Doherty et al (2021)
	Average (+)
	Good (++)
	·  Fairly Large and representative sample
· Appropriate measures carried out to increase response rate by administering paper- based systems for those that did not have internet
· Appropriate statistical analyses employed to assess factors associated with hesitancy
· Ethical approval obtained
	· Not enough information or details provided regarding sampling methods

	· Findings relevant to topic of interest has investigates vaccine hesitancy across ethnic minority communities


	Sherman et al (2021)
	Good (++)
	Good (++)
	· Cross-sectional design used to address research aims
· Quota sampling used to attain appropriate sample groups 
· Large and demographically representative sample obtained from sampling technique
· Good description of quantitative analysis
· Ethical approval obtained

	· Not possible to infer causality between variables due to the cross-sectional nature of the study

	· Interesting theoretical constructs including perceived susceptibility to COVID-19, severity of COVID-19, benefits of a COVID-19 vaccine, barriers to being vaccinated against COVID-19, ability to be vaccinated 
· Relevant themes emerged such as (self-efficacy), subjective norms, behavioural control, anticipated regret, knowledge, trust in the Government and in healthcare systems


	Cohrs et al (2021)
	Good (++)
	Good (++)
	· Observational cross-sectional study used to address aims
· Good clear description of data collection methods
· Sample recruitment and technique explained (convenience sample used)
· Appropriate analyses performed to assess correlations between variables
· Development of validated instruments to assess vaccine hesitance
· Ethical approval obtained.
	· Small sample size obtained making it difficult to make generalisations.
· Sampling technique led to limited response rate of surveys as those conveniently chosen to participate did not have internet, hence, could not take part.

	· Study explores certain factors such as cost and adverse effects of the vaccine being reasons to not vaccinate

	Wagner et al (2021)
	Good (++)
	Good (++)
	
· Cross-sectional surveys administered and translated in local language (valid method of forward and back translation)
· Two-step sampling approach used- random sampling then convenience to recruit eligible sample
· Large sample obtained from which differing attitudes and views related to hesitancy to vaccinations were collated
· Sufficient detail 
· Good description and use of appropriate quantitative analyses
· Ethical approval obtained
	· Convenience sampling resulted in biased sampling toward individuals who are more health conscious and of higher SES.
· As a cross-sectional study, the authors were unable to assess the relationship between vaccine hesitancy and actual vaccination uptake, but plan to collect this information in future studies.
	· Study methods were useful to gain insight into the demographic differences across demographic groups 
· Interesting differences noted in certain groups having more positive or more negative attitudes towards vaccination



	Marzo et al, (2022)
	Good (++)
	Good (++)
	· Development of validated instruments to assess vaccine hesitancy 
· Instrument translated in the local languages using valid method of forward and back translation
· Multi-national study-took place across 6 countries
· Snowballing sampling technique used to recruit large samples from 6 different countries
· Quantitative data analyses procedures described adequately.
· Ethical approval attained.
	· Data were collected using the snowball technique could hamper the heterogeneity in the sample.
	· Good study provides essential insight into the perception of COVID-19 vaccines, acceptability, hesitancy, and factors associated with hesitation in the vaccine uptake across six different countries

	[bookmark: _Hlk111911077]Viswanath et al (2022)

	Good (++)
	Good (++)
	· Survey design used to fulfil study aims
· Good description of variables studied
· Large sample obtained across varied demographics via oversampling
· Clear description of the various analyses’ technique utilised to analyse different variables
· Ethical approval obtained.
	· study methods and sampling technique could be explained in more detail

	· Interesting study examining the individual, communication and social determinants associated with vaccines uptake


	Saied et al (2022)
	Good (++)
	Good (++)
	· Cross-sectional study methods explained in detail.
· Validated survey developed through extensive literature review
· Large sample recruited representing students
· Convenience sampling method used to achieve study aims.
· Analyses techniques described adequately.
· Ethical approval obtained.
	· Only students were recruited leading to issues with generalisations across populations with lower education levels, or older groups.
· 
	· Good findings. Study highlighted vaccination acceptance in Egyptian samples and identified key barriers that are associated with acceptance of vaccines

	Cordina et al (2021)
	Average (+)
	(Good ++)
	· Large cross-sectional studies split into two
· Methods and aims clearly stated 
· Large sample obtained
· Adequate detail provided on certain sample characteristics
· Attempts made to reduce selection bias as recruitment took place via voluntary and snowball sampling
· Ethical approval obtained

	· Findings reveal response bias in favour of those having a positive attitude towards the vaccine could have also been present.
	· The findings inform behavioural and theoretical constructs relative to vaccine uptake (TPB and TRA used)
· Examines attitudes towards COVID-19 vaccination, vaccine hesitancy and intention to take the vaccine in Malta 



	Froncesca et al (2021)
	Good (++)
	Good (++)
	· Detailed information on study methodology
· Cross-sectional study exploring intentions to vaccinate 
· Adequate description of analyses techniques employed  
· Recruitment of participants explained
· Validated questionnaires translated in local language to explore vaccine beliefs and intentions 
	· No mention of ethical approval
· Unsure of whether translation methods are valid and reliable
· No information provided on sample size to determine appropriate statistical techniques
	· Results showed good levels of intention to vaccinate associated with highly favourable beliefs towards paediatric
· Cognitive dimensions explored regarding beliefs about the safety and efficacy of vaccines and having fewer children which were significant predictors of that intention.

	Bell et al (2022)
	Good (++)
	Good (++)
	· Detailed description of study
·  Mixed methods employed to fully explore patient perceptions of vaccine uptake
· Convenience sample attained to achieve aims of study and the qualitative element of study.
· Large sample obtained representing different ethnicities and occupation groups
· Ethical approval obtained; process discussed.
	· Sample too large for collection of rich data to be generated from qualitative methods 
· Sample large but nor heterogenous hence leads to issues with generalisability 
	· Methods used to gain insight into COVID-19 vaccination beliefs, attitudes, and behaviours amongst H&SCWs in the UK by socio-demographic and employment variables


	Lee et al (2022)
	Good (++)
	Good (++)
	· Good description of study design and methods
· Adequate information on data collection from secondary sources
· Data from large Bengali sample obtained 
· Purposive sample used to retrieve those who had internet access
· Validated questionnaires distributed to Bengali sample
· Aims of study clearly defined and addressed through study design.
· Challenges in relation to vaccine uptake across Bengali sample discussed.
	· Potential for biased data, as online surveys may not be able to reach certain types of participants
	· A relevant study conducted in Bangladesh that examines the prevalence of vaccine acceptance and its association with sociodemographic factors


	Momplasir et al (2021)
	(Good ++)
	(Good ++)
	· Appropriate study design thoroughly described.
· Focus group discussions utilised to understand the attitudes, beliefs, and norms of participants  
· Appropriate small sample size due to qualitative nature of study participants selected, with equal allocation in treatment and control group
· Data collection stopped at saturation and analysed using appropriate qualitative methods
· Ethical approval obtained and stated 
	· Small sample leading to generalisation issues 
· Only 4 focus groups discussions took place which does not represent views, attitudes and perceptions of the wider Black community

	· Key barriers and facilitators to vaccine acceptance were identified across Black ethnic minorities in the US

	Graupensperger et al (2021)
	Good (++)
	Good (++)
	· Study aims clearly stated
· Appropriate methods utilised to achieve aims of study.
· Validated survey design used to examine barriers associated with vaccine uptake
· Acceptable sample size 
for study design.
· Appropriate analyses technique outlined.
 
	· Low response rate reported due to study design limiting generalisations of findings
	· Findings highlight importance in developing and testing norm-based intervention strategies, such as personalized normative feedback, to improve uptake of forthcoming COVID vaccines among young adults.

	Jaffe et al 
(2022)
	Average (+)
	Good (++)
	· Survey design conducted
· Good description of methods-study design and sample characteristics.
· Appropriate statistical tests carried out
· Good sample size obtained across geographically diverse public universities.

	· Not enough clarity on recruitment methods
·  The cross-sectional nature of the current study precludes conclusions about temporal ordering or causality
· Responses representing young students not general population
	· Interesting and relevant findings obtained from young adults and the association of vaccine hesitancy and perceived descriptive and injunctive norms within the context of the COVID-19 pandemic

	Eberhardt and Ling (2022)

	Good (++)
	Good (++)
	· Survey design conducted
· Validated theoretical constructs from PMT used to understand behaviours related to vaccine hesitancy
· Convenience sample used appropriately due to nature of study
· Large enough sample obtained for power calculation
· Appropriate analyses performed
	· Limited information about sample characteristics in relation to vaccine uptake
· Sample size much smaller than other cross-sectional studies
· Selection bias towards participants through the sampling technique

	· Study explores COVID-19 vaccination intention using Protection Motivation Theory (PMT) and relevant factors affecting vaccine uptake such as conspiracy beliefs, and demographic factors.

	Vries et al (2022)

	Good (++)
	Good (++)
	· Cross-sectional study design used to collect data
· Instruments piloted and tested for validity
· Adequate information about sample and sampling techniques
· Appropriate data analyses methods stated and explained

	· Design and methods unable to assess for causal relations between variables 
· Small sample compared to other studies, less generalisable findings (issues with power calculations)

	· Findings contribute to reasons and factors associated with COVID-19 vaccine hesitancy using the I-Change Model (ICM) by considering the role of informational and psychosocial factors

	Osur et al (2022)
	Good (++)
	Good (++)
	· Detailed information provided on study methods, including data collection and analyses.
· Study conducted multi-nationally across four countries
· Large sample obtained via purposive technique and according to power calculation
· Study aims addressed to investigate Kenyan community workers intentions and attitudes of vaccines. 
· Ethical approval obtained 
	· study was conducted during the COVID-19 lockdown and restriction of movement, and thus, telephone surveys were conducted limiting response rate and face validity 

	· Findings address similar issues to the research topic of interest; and has been conducted across similar SA sample.
· Results support the use of text messages being an acceptable intervention for SA patients if culturally adapted.

	Winter et al (2022)

	Average
(+)
	Good 
(++)
	· Data obtained from multiple studies (2 in lab, 3 online)
· Fairly large sample obtained 
· Recruitment and sample techniques explained (voluntary sample obtained)
· Validated surveys and theoretical constructs applied
· Appropriate analyses employed to assess relationship between variables 
	· Online studies may have limited recruitment due to those not having internet access
· Considering multiple studies took place sample size smaller than single studies included
· Recruitment methods may have also left to issues due to low response rate
· The setup of all studies is cross-sectional. Thus, the data does not allow conclusions to be drawn about the directionality of relationships
	· Interesting and relevant study examining the role of subjective norms and associations between conspiracy mentality and vaccine hesitancy.

	Smith et al (2022)
	Good
(++)
	Good (++)
	· Prospective cohort study-longitudinal in nature examining factors associated with vaccine uptake
· Appropriate design selected to fulfil study aims
· Study methods and variables explained and how variables were compared at different points of time
· Sample characteristics clearly described
· Adequate information on data analyses provided
· Large cohort of patients recruited
· Ethical approval granted 
	· Samling methods not explained in full detail
· Data were self-reported and so are potentially subject to social desirability bias.
	· Good study findings investigating factors associated with COVID-19 vaccine uptake, future vaccination intentions, and changes in beliefs and attitudes over time

	Huynh et al (2021)
	Good (++)
	Good (++)
	· Adequate details on study methods, measures and sampling techniques explained
· Non-probability sample designed employed as an appropriate approach
· Large study sample obtained 
· Established and validated survey administered
· Appropriate analyses used to achieve study aims 
	· Online surveys used and administered could lead to limited recruitment 
· Causal relationships not assessed due to cross-sectional design

	· Interesting study examining factors that predict people’s intentions to vaccinate

	Davis et al (2022)
	Good
(++)

	Good (++)
	· Justification of methods used
· Barrier-analysis approach used to address aims of study
· Multi-national study conducted across 6 countries
· Surveys translated in all local languages of each country
· Appropriate sample size selected through power calculation 
· Non-probability sample (snowball) selected due to nature of study
· Trained data collectors assisted with data collection
And reduced biases (for example, social desirability, Hawthorne effect)

	· Small sample used leading to issues with generalisations 
· Sample selection biases due to technique chosen
	· Findings identify behavioural determinants of COVID-19-vaccine acceptance and provide recommendations to of suitable interventions to increase uptake of the COVID-19 vaccine across six countries
· Analyses based on theoretical constructs such as HBM and TRA

	Mir at al (2021)
	Average (+)
	Good 
(++)
	· Survey design used to fulfil aims
· Study methods explained clearly 
· Quantitative modelling applied to assess hypotheses
· Fairy large sample obtained
· Statistical analyses explained and performed as appropriate 

	· Limited information on sampling technique 
· Smaller sample obtained compared to other cross-sectional studies collated- results may not represent wider Indian groups 
	· Factors such as social norms, health beliefs, attitudes and intentions to take up Covid-19 vaccine amongst Indian sample explored 

	Kalam et al (2021)
	Good (++)
	Good (++)
	· Barrier Analysis study was conducted to better understand the behavioural determinants of COVID-19 vaccine hesitancy
· Sample recruited from 6 different sites in Dhaka via convenience technique 
· Appropriate sample size selected through power calculation 
· standardized Barrier Analysis questionnaire distributed to participants 
· Trained interviewers/data collectors used (gender sensitive due to cultural; reasons males interviewed males and females interviewed females)
	· Samples recruited from urban sites leading- does not represent wider Bengali sample
· Sample selection biases due to technique chosen
	· [bookmark: _Hlk111822540]Study explores relevant behavioural determinants associated with COVID-19 vaccine acceptance in Dhaka in relation to perceived social norms and health beliefs 
· Analyses based on theoretical constructs from HBM and TRA


	Kajikawa et al (2022)
	Good (++)
	Good (++)
	· Study methods and sample criteria explained
· Large sample obtained via convenience sampling
· Surveys administered in Japanese 
· Appropriate statistical analyses were performed 
· Ethical approval obtained
	· No information on translation methods or validity
· Selection bias due to patients being selected by their family doctor to take part in study
· Participants recruited from one – generalisation issues
	· Attitudes towards Covid-19 vaccination amongst Japanese participants explored

	Kahn et al (2021)
	Good (++)
	Good (++)
	· Cross-sectional telephonic surveys conducted due to convenience
· Methods and aims stated clearly
· Validated surveys administered to address study aims
· Large sample selected purposively to be representative of the population and in terms of gender and age groups.
	· Limited information provided regarding analyses techniques 
	· Relevant findings identifying barriers associated with vaccine uptake

	Robertson et al (2021)
	Good (++)
	Good (++)
	· Study methods explained in detail
· Secondary data analysis took place from previous study
· data obtained from large sample representing different ethnic groups
· ethical approval granted 
	· The survey was web-based so non-participation may have introduced bias into the results

	· Interesting analysis identifies which population subgroups are more likely to be vaccine hesitant, which are more likely to take up a vaccine, and the main reasons given for both vaccine uptake and vaccine hesitancy. 


	[bookmark: _Hlk111819106]Antwi-Berko et al (2022)
	Good 
(++)
	Good 
(++)
	· Mixed methods used to address study aims
· In-depth interviews useful to help identify and understand factors responsible for COVID-19 vaccine acceptance or vaccine hesitancy
· Interviews conducted alongside participant observations (ethnography suitable method to help understand the views of the ethnic groups recruited)
· Fairly large sample recruited for this particular study design
· Suitable non-probability sampling technique used to recruit three ethnic minority sub-groups  
· Mixed analyses methods applied for quantitative and qualitative data
· Ethical approval granted
	· Interpretivists may argue sample size being too large for rich data collection via in-depth interviews 
· Recruitment limited due to preventive measures put in place such as social distancing, closure of public places. 
· Participant observations were limited to participants who were willing to invite us into their homes, meetings in addition to open public spaces
	· Factors responsible for COVID-19 vaccine acceptance or vaccine hesitancy identified, and suggestions made to develop appropriate framework to address vaccine hesitancy in such groups
· Interestingly these groups were found to be religious. Religion affected decisions to vaccinate in some people

	Hassen, Welde and Menebo et al (2022)

	Good (++) 
	Good (++)
	· Study aims, methods and setting described clearly
· Random sampling technique used to avoid sample selection bias
· Survey design used; surveys translated in local language
· Statistical analyses techniques applied appropriately
	· Small sample obtained from educational institutes. difficult for generalisations to be made
· Cross-sectional nature limits inference of causal relationships between the identified factors and vaccine hesitancy.
	· Study identifies possible factors identify important that may lead to its hesitancy (for example religiosity)


	Ticona et al (2021)

	Good (++)
	Good (++)
	· Study methods and aims described 
· Convenience sample used appropriately to recruit slum residents
· Large sample obtained 
· multivariable analysis performed to assess associations between different variables with participant characteristics
	· Study restricted to specific community type leading to issues with generalisability
	· A community-based approach is used which provides a critical view of the general COVID-19 vaccine acceptance in slum communities





Medium Quality (+)
	Author
	Sample rating
	Method rating
	Positive
	Negative
	Relevance to study

	[bookmark: _Hlk111911275]Salali and Uysal (2020)
	Average (+)
	Average (+)
	· Survey design employed to gather information on participants' willingness to vaccinate against COVID-19 across UK and Turkey
· Study aims stated clearly
· Large sample obtained across UK and Turkey 




	· Insufficient details on sampling techniques and data analyses
· It appears that descriptive statistics have been used, however, there is no mention on the type of methods employed
	[bookmark: _Hlk111720204] Levels of COVID-19 vaccine hesitancy and its association with beliefs are examined in this cross-cultural study











Appendix 4. Table 5. Summary of Social Norms and Health Beliefs influencing Vaccine Uptake

	· Common factors related to health belief and vaccine acceptance included: fear, faith, and issues with trust. This was due to adverse effects to a newly developed vaccine being used too soon after roll-out

· Social norms were associated with behaviours, attitudes, and peer pressure leading to low vaccine uptake in younger groups.

·  Peer-trust helped bring communities together, so they could share experiences, make joint-decisions, and support one another during the vaccine roll-out. This included making decisions to get vaccinated alongside family members, members of the community; and healthcare workers from similar communities or ethnic groups

· Misinformation was the common cause of vaccine uptake this included information, including second hand information from family members, trusted gate keepers or community leader. Suggestions were made to develop communication materials and access-driven interventions that are tailored to different groups so they can access reliable, accurate, and trusted information






