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 Objectives: The COVID-19 public health crisis has increased the global burden of diseases and mortality. Hence, 

global vaccination becomes non-negotiable to support immunity to reduce morbidity and mortality burdens. The 

COVID-19 vaccine campaign hinges on health promotion and equitable distribution, especially among minority 

groups. Therefore, the current study investigated the determinants of perceived vaccine efficacy and willingness 

to pay among foreign migrants in China.  

Methods: The study appraised data from an online-based survey carried out among foreign migrants in mainland 

China through the WeChat platform. Data analysis was carried out through bivariate and multivariate logistic 

regression.  

Results: A total of 498 foreign migrants were recruited, with male 47.65%, female 45.2%, and other gender 

minority groups (7.15%). The study found that females, gender minorities, students, preference for alternative 

medicine, culture neutrality, belief against vaccination, and prefer free vaccination were less likely to pay for 
COVID-19 vaccination. Meanwhile, those whose families/relatives are opposed to vaccination and have good 

subjective health than others in their age group were less likely to believe in vaccine efficacy. Those who have 

received at least a dose of COVID-19 vaccine (AoR: 3.32, 95% CI: 1.94-5.58, p<0.001), believe vaccines are accessible 

(AoR: 2.40, 95% CI: 1.52-3.98, p<0.001) and have high perceived susceptibility to COVID-19 (AoR: 1.97, 95% CI: 1.18-

3.28, p<0.01) were more likely to believe in vaccine efficacy.  

Conclusion: The research extends evidence on vaccination behavior among foreign migrant groups. Vaccination 

support among migrants should target indicators like culture, gender identity, psychological health, subjective 

health, and perceived severity to eradicate vaccine hesitancy and misinformation that can translate to increased 

vaccine participation among minority groups. 
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INTRODUCTION 

COVID-19 public health crisis has caused millions of deaths 

globally [1]. Therefore, equitable vaccine distribution is pivotal 

for global transitioning from the health and social impact of the 

COVID-19 crisis. With an estimated one billion international 

and internal migrants globally, it is essential to integrate 

migrants into global COVID-19 vaccine implementation [2]. At 

the heart of the distribution of the COVID-19 vaccine are 

minority groups like “migrants,” whose vaccine behavior is 

currently not well understood. The problem associated with 

ensuring global participation in COVID-19 vaccination is 

evident in the proliferation of vaccine hesitancy and refusal 

research. While vaccines are generally lauded as essential to 

boost immunity against infectious diseases [3,4], the issues 

and series of clinical, social, and behavioral concerns about 

vaccine uptake among the global population constitute public 

health concerns [5,6]. Widespread vaccine hesitancy and 

negative perception have been well documented before the 

COVID-19 public health crisis [7,8]. Recent evidence attests that 

vaccine hesitancy and negative perception are historical, 

socio-cultural, and political debacles upsetting the trust in 

innovative medical developments. For example, some of the 

determinants of COVID-19 vaccination acceptance in the 

Bangladesh population were associated with perceived risk of 

COVID-19 infection and previous vaccination experience [9]. 

These results support the understanding that the past social 

and cultural problem related to vaccination has been 

witnessed in the current global COVID-19 vaccine roll-out. More 

recent evidence has consolidated lower perceived severity of 

COVID-19, female gender, and ethnicity as causative factors 
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associated with COVID-19 vaccine refusal and hesitancy 

[10,11]. Other studies have premised vaccine hesitancy due to 

misinformation and anti-vaccine movements [12,13]. 

Exploring migrants’ perceived vaccine efficacy and 

willingness to pay for the COVID-19 vaccine may help 

understand and debunk vaccine misinformation. Willingness 

to pay (WTP), especially for the COVID-19 vaccine, is essential 

in aiding the government in delivering vaccines. This 

premonition is based on the government’s limited capacity in 

providing health services, especially in overstretched health 

systems. Numerous research has highlighted the relevance of 

WTP in vaccine discourse [14,15]. Exploring the cultural, 

socioeconomic, and psychosocial determinants of perceived 

vaccine efficacy has the potential to explain why minority 

groups may exhibit hesitancy in vaccination. Therefore, the 

two domains of WTP and perceived vaccine efficacy become 

important in the vaccine discussion among minority groups. 

This study is relevant as no research has been conducted 

among these groups to understand their vaccine intentions 

and potential behaviors. 

In effect, the current study explored multilevel indicators to 

determine migrants’ perception of vaccine efficacy and 

willingness to pay for COVID-19 vaccines. The migrant 

population of China are diverse groups of students, 

expatriates, and business owners characterized by different 

historical, cultural, and beliefs that warrant extensive 

investigation to understand their potential vaccination 

behavior. Therefore, the current study explored indicators such 

as cultural perception, beliefs, history of vaccination and 

refusal, access, personal health assessment, mental health, 

and perceived seriousness of COVID-19 infection and other vital 

sociodemography characteristics to extend empirical evidence 

on WTP and perception of vaccine efficacy among the migrant 

group. The study premises can support global health 

promotion and the understanding of personalized behaviors 

and unique situations of migrants that may be adopted 

globally to offer support and framework for exclusive global 

vaccination against COVID-19. 

METHODS 

Study Design, Population, and Data Collection  

The study adopted an online web-based instrument shared 

on the “WeChat” platform to survey migrants in China from 

November 21 to December 20, 2021. The approach was used 

based on the dispersed nature of foreign migrants in China 

since they are easily accessible via the internet and social 

media platforms. According to the international organization 

for migration, about one million foreign migrants are 

estimated to be registered in China [16]. The migrant 

population characterized in this study were students, 

expatriates, and business owners in China. The study accessed 

the biggest social media platform in China, “WeChat” [17], to 

assess the target population through a purposeful, convenient, 

and snowballing approach to increase the questionnaire 

response rate. The sample size was estimated using an online 

sampling calculator [18]. The sample size was estimated at 498 

with a population proportion (60%), a margin of error of 4.38%, 

95% confidence interval, and a population size of one million 

[19]. The recruited migrant population were nested in foreigner 

groups on “WeChat,” and the participation was voluntary.  

Measure 

Outcome variable 

Two outcome variables were conceptualized among the 

migrant population in China to establish evidence on their 

psychosocial behavior empirically. The first outcome of 

interest was based on WTP for the COVID-19 vaccine. The 

measure was premised on “Are you willing to pay for COVID-19 

vaccination?”. The second outcome explored perceived 

vaccine efficacy among the migrants. The measure was 

premised on “Do you believe vaccines are effective against 

viruses and infection (No/Yes)?” Dichotomous responses (No=0 

or Yes=1) as binary step supports the exploration of the 

likelihood of WTP for COVID-19 vaccination and perceived 

vaccine efficacy among the study group. 

Predictor variables 

Multilevel indicators were conceptualized to adjudicate the 

determinant of WTP and perceived vaccine efficacy among the 

study population. Vital sociodemographic attributes such as 

gender identity (male, female, and others: non-binary, neutral, 

and prefer not to say), age (15-24, 25-34, 35-44, ≥45), education 

(university/postgraduate, college/technical training, 

secondary/high school), employment (employed 

(private/government), self-employed, students/scholarship), 

and income statuses (monthly income: >$3,500, $1701-3,500, 

and $300-1,700) were explored. Other subjective cultural and 

psychosocial indicators appraised were preference for 

traditional over modern medicine, vaccine development in an 

individual country, culture, and personal belief on COVID-19 

vaccine. Transcultural indicators explored were “preference 

for alternative medicine (AM)” (I prefer traditional medicine 

over modern medicine–No/Yes), will accept the COVID-19 

vaccine if made in my country–No/Yes). Culture (my culture is 

against vaccination–No/Yes) Belief on vaccination (I have not 

lived up to my belief if I accept COVID-19 vaccine–No/Yes). 

Vaccine behavior and intentions indicators were measured as 

Free vaccination (will receive COVID-19 vaccine if made free–

No/Yes), experience with vaccine adverse effects, and 

relatives/family opposing vaccination were examined in 

dichotomous responses. History of vaccination against 

flu/hepatitis, past refusal, vaccine accessibility was considered 

further. We attempted to explore psychosocial indicators by 

asking questions premised on subjective/self-rated health [20], 

perceived vulnerability [21,22], the severity of/to COVID-19 

[23,24], social anxiety, and psychological health [25,26], and 

were reclassified as good/poor based on the dimension of 

responses. 

Analytical Strategy 

We adopted a descriptive and analytical approach to 

achieve the study’s objectives. Using percentage distribution 

and Chi-square estimations, the study characteristics were 

presented. The analytical measures were premised on binary 

logistic regression by using adjusted odds ratio (AoR) to 

appraise the unconditional and conditional influence of the 

predictors (sociodemographic and psychosocial indicators) on 

the outcome variables (willingness to pay and perceived 

vaccine efficacy) among the foreign migrant population. Five 

models were fitted to explore the correlates of the outcome 

variables. Model 1 explored the sociodemographic 

characteristics of the migrant population to determine their 

likelihood on WTP and perceived vaccine efficacy. Model 2 

explored the traditional, historical, and cultural attributes of 
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the migrants on the conceptualized outcomes. Model 3 

examined vaccine behavior and intentions among the 

population, while model 4 delved into the subjective 

psychosocial indicators to investigate the likelihood of the 

study’s conceptualized outcomes. Lastly, model 5 appraised 

the net effect of the sociodemographic, transcultural 

indicators, vaccine behaviors/intentions, and psychosocial 

attributes to examine the likelihood of the outcome variables. 

The multivariate logistic models’ results were reported as Odds 

ratios (and confidence intervals), where an outcome 

above/below 1 is a compared category of specific 

characteristics that indicates a higher/lower likelihood of an 

outcome. Statistical significance was fixed at p≤0.05 (95% 

significance level). The analysis was conducted using SPSS 

version 25 and STATA 17 statistical software. 

Ethical Consideration 

All research procedures adhered strictly to Helsinki 

declaration on human research. This study was approved by 

the ethical committee of Hohai University 

(No221/CCF_000027). Informed consent was received directly 

from study participants by asking respondents to fill out a 

questionnaire on their consent to participate in the research. 

RESULTS 

We recruited study participants totaling n=498 for the 

analysis. The distribution of participants shows that more than 

half (55.8%) were between ages 25-34, and there were more 

males (47.65%) than females (45.2%), with the rest accounting 

for the gender minority groups (7.15%). Most of the migrants 

had university/postgraduate education (92%), with 37.1% 

students and 43% employed at the time of the survey (Table 1). 

Table 2 shows the recruited migrants’ sociodemographic, 

cultural, and psychosocial indicators compared with the study 

outcomes (willingness to pay and perceived vaccine efficacy). 

Overall, about 35.5% of the migrants enumerated were 

unwilling to pay for COVID-19 vaccines, while approximately 

29.9% reported negative perceptions about vaccine efficacy. 

Table 1. Characteristics of migrant participants in China  

Variables Attributes Frequency (%) 

Age 

15-24 68 (13.7) 

25-34 278 (55.8) 

35-44 141 (28.3) 

44> 11 (2.2) 

Gender Identity 

Male 237 (47.6) 

Female 225 (45.2) 

Others 36 (7.2) 

Income/Month 

>$3,500 202 (40.6) 

$1,700-3,500 128 (25.7) 

$300-1,700 168 (33.7) 

Employment 

Employed 214 (43) 

Self-employed 75 (15.1) 

Students 185 (37.1) 

Unemployed/business 24 (4.8) 

Education 

University/postgraduate 458 (92) 

College/technical training 18 (3.6) 

Secondary/high school 22 (4.4) 

Note. N=498 

Table 2. Migrants participants sociodemographic and psychosocial indicators (outcome variables N=498) 

 
 Willingness to pay Perceived vaccine efficacy 

Total (N= 498) No (N=177)% Yes (N=321)% X2; p-value No (N=149)% Yes (N=349)% X2; p-value 

Demographic attributes 

Gender    19.13; 0.000   7.596; 0.022 

Male 237 70 (39.5) 167 (52)  69 (46.3) 168 (48.1)  

Female 225 83 (46.9) 142 (44.2)  62 (41.6) 163 (46.7)  

Others 36 24 (13.6) 12 (3.7)  18 (12.1) 18 (5.2)  

Age    11.007; 0.012   2.109; 0.550 

15-24 68 19 (10.7) 49 (15.3)  17 (11.4) 51 (14.6)  

25-34 278 92 (52) 186 (57.9)  85 (57) 193 (55.3)  

35-44 141 58 (32.8) 83 (25.9)  42 (28.2) 99 (28.4)  

44> 11 8 (4.5) 3 (0.9)  5 (3.4) 6 (1.7)  

Education    4.015; 0.134   1.673; 0.433 

University/postgraduate 458 160 (90.4) 298 (92.8)  140 (94) 318 (91.1)  

College/technical training 18 5 (2.8) 13 (4)  3 (2) 15 (4.3)  

Secondary/high school 22 12 (6.8) 10 (3.1)  6 (4) 16 (4.6)  

Employment status    4.420; 0.220   1.614; 0.656 

Employed 214 66 (37.3) 148 (46.1)  63 (42.3) 151 (43.3)  

Self-employed 75 27 (15.3) 48 (15)  19 (12.8) 56 (16)  

Students 185 43 (41.2) 112 (34.9)  58 (38.9) 127 (36.4)  

Unemployed/business 24 11 (6.2) 13 (4)  9 (6) 15 (4.3)  

Income    0.226; 0.893   1.984: 0.371 

>$3,500 202 71 (40.1) 131 (40.8)  60 (40.3) 142 (40.7)  

$1,701-3,500 128 44 (24.9) 84 (26.2)  33 (22.1) 95 (27.5)  

$300-1,700 168 62 (35) 106 (33)  56 (37.6) 112 (32.1)  

Psychosocial attributes 

Preference for AM    84.755; 0.000   16.336; 0.000 

No 371 89 (50.3) 282 (87.9)  93 (62.4) 278 (79.7)  

Yes 127 88 (49.7) 39 (12.1)  56 (37.6) 71 (20.3)  

Home made vaccine    14.934; 0.000   5.794; 0.016 

No 243 107 (60.5) 136 (42.4)  85 (57) 158 (45.3)  

Yes 255 70 (39.5) 185 (57.6)  64 (43) 191 (54.7)  
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Nested Multivariate Logistic Regression of Correlates of 

Willingness to Pay for COVID-19 Vaccine 

Table 3 explored the nested multivariate logistic 

regression of migrant characteristics associated with the 

willingness to pay for the COVID-19 vaccine. Model 1, exploring 

the sociodemographic characteristics, shows that gender 

minority, aged 35-44 and more than 44 years old, students, 

high school certificates are less willing to pay for the COVID-19 

vaccine. Model 2, premising on the traditional, cultural, and 

historical attributes, highlights migrants who prefer AM, 

culture neutral, whose culture is against vaccination and belief 

is against vaccination are less likely to pay for COVID-19 

vaccination. Meanwhile, migrants who prefer vaccines made in 

their countries were more likely to be WTP for COVID-19 

vaccines. Model 3 explored the vaccine behavior of migrants. 

Those who take a vaccine only if free are less likely to pay for 

COVID-19 vaccination. Those who believe in vaccine efficacy 

and have received vaccination before are more likely to be 

Table 2 (Continued). Migrants participants sociodemographic and psychosocial indicators (outcome variables N=498) 

 
 Willingness to pay Perceived vaccine efficacy 

Total (N= 498) No (N=177)% Yes (N=321)% X2; p-value No (N=149)% Yes (N=349)% X2; p-value 

Culture is against vaccine    70.646; 0.000   15.383; 0.000 

No 387 101 (57.1) 286 (89.1)  100 (67.1) 287 (82.2)  

Neutral 59 36 (20.3) 23 (7.2)  23 (15.4) 36 (10.3)  

Yes 52 40 (22.6) 12 (3.7)  26 (17.4) 26 (7..4)  

Belief is against Vaccine    77.387; 0.000   29.044; 0.000 

No 371 96 (54.2) 275 (85.7)  91 (61.1) 280 (80.2)  

Neutral 65 30 (16.9) 35 (10.9)  22 (14.8) 43 (12.3)  

Yes 62 51 (28.8) 11 (3.4)  36 (24.2) 26 (7.4)  

Free Vaccine    4.669; 0.031   0.765; 0.382 

No 361 118 (66.7) 243 (75.7)  112 (75.2) 249 (71.3)  

Yes 137 59 (33.3) 78 (24.3)  37 (24.8) 100 (28.7)  

Vaccine has adverse effect    0.246; 0.620   0.002; 0.964 

No 375 131 (74) 244 (76)  112 (75.2) 263 (75.4)  

Yes 123 46 (26) 77 (24)  37 (24.8) 86 (24.6)  

Family oppose vaccine    0.762: 0.383   25.057; 0.000 

No 190 63 (35.6) 127 (39.6)  32 (21.5) 158 (45.3)  

Yes 308 114 (64.4) 194 (60.4)  117 (78.5) 191 (54.7)  

Willingness to pay        30.569; 0.000 

 177    80 (53.7) 97 (27.8)  

 321    69 (46.3) 252 (72.2)  

Perceived vaccines efficacy     30.569; 0.000    

No 149 80 (45.2) 69 (25.5)     

Yes 349 97 (54.8) 252 (78.5)     

Received vaccine before    11.203; 0.001   8.170; 0.004 

No 143 67 (37.9) 76 (23.7)  56 (37.6) 87 (24.9)  

Yes 355 110 (62.1) 245 (76.3)  93 (62.4) 262 (75.1)  

Declined vaccine before    2.666; 0.102   5.794; 0.016 

No 415 141 (79.7) 274 (85.4)  115 (77.2) 300 (86)  

Yes 83 36 (20.3) 47 (14.6)  34 (22.8) 49 (14)  

Vaccines are accessible    8.142 (0.004)   20.892; 0.000 

No 173 76 (42.9) 97 (30.2)  74 (49.7) 99 (28.4)  

Yes 325 101 (57.1) 224 (69.8)  75 (50.3) 250 (71.6)  

Received COVID-19 vaccine    29.183; 0.000   44.719; 0.000 

No 153 81 (45.8) 72 (22.4)  78 (52.3) 75 (21.5)  

Yes 345 96 (54.2) 249 (77.6)  71 (47.7) 274 (78.5)  

Subjective health     0.048; 0.826   1.061; 0.303 

Poor health 138 48 (27.1) 90 (28)  46 (30.9) 92 (26.4)  

Good health 360 129 (72.9) 231 (72)  103 (69.1) 257 (73.6)  

Health compared to others    1.713; 0.191   3.529; 0.060 

Poor health 256 84 (47.5) 172 (53.6)  67 (45) 189 (54.2)  

Good health 242 93 (52.5) 149 (46.4)  82 (55) 160 (45.8)  

Perceived vulnerability to COVID-19   0.630; 0.430   8.534; 0.003 

Low vulnerability 133 51 (28.8) 82 (25.5)  53 (35.6) 80 (22.9)  

High vulnerability 365 126 (71.2) 239 (74.5)  96 (64.4) 269 (77.1)  

Perceived severity of COVID-19    6.934; 0.008   11.191; 0.001 

Low severity 176 76 (42.9) 100 (31.2)  69 (46.3) 107 (30.7)  

High severity 322 101 (57.1) 221 (68.8)  80 (53.7) 242 (69.3)  

Social anxiety    0.227 (0.634)   0.029; 0.864 

High anxiety 308 107 (60.5) 201 (62.6)  93 (62.4) 215 (61.8)  

Low anxiety 190 70 (39.5) 120 (37.4)  56 (37.6) 134 (38.4)  

Psychological health    0.000; 0.993   1.948; 0.163 

Good 194 69 (39) 125 (38.9)  65 (43.6) 129 (37)  

Poor 304 108 (61) 196 (61.1)  84 (56.4) 220 (63)  

Note. X2: Chi-square; Boldface: Significant 
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WTP. In model 4 (psychosocial factors), only those with 

perceived high seriousness of COVID-19 infection are more 

likely to pay for COVID-19 vaccination.  

The net effect of the models explored as model 5 shows the 

vital indicators that are collectively influencial to the WTP for 

COVID-19 vaccination among the study population. Females 

(AoR: 0.44, 95% CI: 0.25-0.77, p<0.01), gender minority (AoR: 

0.17, 95% CI: 0.06-0.46, p<0.001), ages 35-44 (AoR: 0.38, 95% CI: 

0.15-0.98, p<0.05), students (AoR: 0.41, 95% CI: 0.22-0.77, 

p<0.01), preferred AM (AoR: 0.21, 95% CI: 0.12-0.36, p<0.001), 

culture neutral (AOR: 0.25, 95% CI: 0.09-0.63, p<0.01), belief is 

against vaccine (AoR: 0.21, 95% CI: 0.07-0.65, p<0.01), and want 

free vaccination (AoR: 0.43, 95% CI: 0.25-0.77, p<0.05) were less 

likely to be WTP for COVID-19 vaccination. 

Table 3. Nested multivariate logistic regression analysis: Determinants of WTP for COVID-19 (N=498); WTP (No=0; Yes=1) 

 
Model 1 Model 2 Model 3 Model 4 Model 5 

AoR (95% CI) AoR (95% CI) AoR (95% CI) AoR (95% CI) AoR (95% CI) 

Demographic attributes 

Gender      

Male 1    1 

Female 0.71 (0.47-1.09)    0.44 (0.25-0.77)** 

Others 0.20 (0.09-0.44)***    0.17 (0.06-0.46)*** 

Age      

15-24 1    1 

25-34 0.69 (0.37-1.32)    0.58 (0.25-1.32) 

35-44 0.42 (0.21-0.86)*    0.38 (0.15-0.98)* 

44> 0.09 (0.19-0.39)**    0.18 (0.02-2.08) 

Education      

University/postgraduate 1    1 

College/technical training 1.37 (0.43-4.33)    1.82 (0.37-9.02) 

Secondary/high school 0.39 (0.16-0.98)*    0.75 (0.21-2.73) 

Employment status      

Employed 1    1 

Self-employed 0.68 (0.37-1.24)    0.77 (0.35-1.67) 

Students 0.46 (0.27-0.75)**    0.41 (0.22-0.77)** 

Unemployed/business 0.46 (0.18-1.15)    1.05 (0.31-3.59) 

Income      

>$3,500 1    1 

$1,701-3,500 1.03 (0.61-0.1.74)    1.51 (0.77-2.97) 

$300-1,700 0.96 (0.59-1.55)    1.46 (0.79-2.67) 

Psychosocial attributes      

Preference for AM      

No  1   1 

Yes  0.21 (0.12-0.34)***   0.21 (0.12-0.36)*** 

Home made vaccine      

No  1   1 

Yes  3.20 (2.02-5.09)*** `  3.51 (2.08-5.93)*** 

Culture is against vaccine      

No  1   1 

Neutral  0.31 (0.13-0.68)**   0.25 (0.09-0.63)** 

Yes  0.29 (0.11-0.83)*   0.30 (0.09-1.01) 

Belief is against vaccine      

No  1   1 

Neutral  0.99 (0.47-2.07)   0.93 (0.39-2.2) 

Yes  0.24 (0.09-0.63)**   0.21 (0.07-0.65)** 

Free vaccine      

No   1  1 

Yes   0.61 (0.39-0.94)*  0.43 (0.25-0.77)** 

Vaccine has adverse effect      

No   1  1 

Yes   0.86 (0.55 – 1.34)  1.51 (0.83-2.75) 

Family oppose vaccine      

No   1  1 

Yes   1.04 (0.68-1.57)  1.18 (0.68-2.01) 

Vaccines efficacy       

No   1  1 

Yes   1.80 (1.83-4.29)***  1.63 (0.92-2.88) 

Received vaccine before      

No   1  1 

Yes   1.59 (1.03-2.48)*  0.95 (53-1.71) 

Declined vaccine before      

No   1  1 

Yes   0.83 (0.49-1.42)  1.47 (0.71-3.02) 
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Nested Multivariate Logistic Regression Analysis of 

Correlates of Perceived Vaccine Efficacy 

Table 4 explored the nested multivariate logistic 

regression of migrant characteristics associated with the 

perceived vaccine efficacy. Model 1, exploring the 

sociodemographic characteristics, shows that female migrants 

are less likely to believe in vaccine efficacy. Model 2, assessing 

the traditional, cultural, and historical attributes, indicated 

that migrants who preferred AM and their belief are against 

vaccination were less likely to believe in vaccine efficacy. 

However, migrants who prefer vaccines made in their countries 

were more likely to believe in vaccine efficacy.  

Model 3 explored vaccine behavioral indicators of 

migrants. Those who are WTP for a vaccine, have received 

COVID-19 vaccine, and believe vaccines are accessible were 

more likely to believe in vaccine efficacy. Those whose 

family/relatives are opposed to vaccination are less likely to 

believe in vaccine efficacy. In model 4 (psychosocial factors), 

the migrants with subjective better health than others in their 

age group were less likely to believe in vaccine efficacy. 

Migrants with high perceived vulnerability and severity of 

COVID-19 are more likely to believe in vaccine efficacy. 

Table 3 (Continued). Nested multivariate logistic regression analysis: Determinants of WTP for COVID-19 (N=498); WTP (No=0; 

Yes=1) 

 
Model 1 Model 2 Model 3 Model 4 Model 5 

AoR (95% CI) AoR (95% CI) AoR (95% CI) AoR (95% CI) AoR (95% CI) 

Vaccines are accessible      

No   1  1 

Yes   1.32 (0.88-1.98)  1.21 (0.71-2.05) 

Subjective health       

Poor health    1 1 

Good health    0.98 (0.62-1.57) 0.54 (0.29-1.01) 

Health compared to others      

Poor health    1 1 

Good health    0.80 (0.53-1.22) 0.97 (0.56-1.71) 

Perceived vulnerability to COVID-19     

Low vulnerability    1 1 

High vulnerability    1.09 (0.72-1.66) 0.98 (0.55-1.73) 

Perceived severity of COVID-19      

Low severity    1 1 

High severity    1.63 (1.10-2.40)* 1.13 (0.65-1.95) 

Social anxiety      

High anxiety    1 1 

Low anxiety    0.91 (0.61-1.36) 0.79 (0.47-1.36) 

Psychological health      

Good    1 1 

Poor    0.96 (0.63-1.44) 1.09 (0.63-1.87) 

*p<0.05; **p<0.01; ***p<0.001; AM: Alternative medicine; AOR: Adjusted odds-ratio; CI: Confidence interval; Ref: Reference; UOR: Unadjusted odds-ratio; 

WTP: Willingness to pay 

Table 4. Nested multivariate logistic regression analysis of determinants of perceived vaccine efficacy (N=498); perceived vaccine 

efficacy (No=0; Yes=1) 

 
Model 1 Model 2 Model 3 Model 4 Model 5 

AoR (95% CI) AoR (95% CI) AoR (95% CI) AoR (95% CI) AoR (95% CI) 

Demographic attributes 

Gender      

Male 1    1 

Female 1.01 (0.66-1.54)    0.89 (0.53-1.49) 

Others 0.38 (0.18-0.81)*    0.54 (0.23-1.48) 

Age      

15-24 1    1 

25-34 0.86 (0.45-1.64)    0.97 (0.46-2.03) 

35-44 0.89 (0.44-1.84)    1.16 (0.50-2.69) 

44> 0.34 (0.09-1.30)    1.22 (0.20-7.51) 

Education      

University/postgraduate 1    1 

College/technical training 2.07 (0.55-7.70)    2.02 (0.48-8.52) 

Secondary/high school 1.13 (0.42-3.08)    2.68 (0.78-9.24) 

Employment status      

Employed 1    1 

Self-employed 1.13 (0.61-2.11)    1.72 (0.80-3.69) 

Students 0.94 (0.57-1.53)    0.99 (0.56-1.78) 

Unemployed/business 0.73 (0.28-1.83)    0.69 (0.23-2.03) 

Income      

>$3,500 1    1 
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The net effect of the models explored as model 5 shows the 

vital indicators that are collectively influential to perceived 

vaccine efficacy among the study population. Those whose 

families/relatives are opposed to vaccination (AoR: 0.27, 95% 

CI: 0.15-0.47, p<0.001) and have good subjective health 

compared to others in their age group (AoR: 0.52, 95% CI: 0.30-

0.92, p<0.05) were less likely to believe in vaccine efficacy. 

Those who have received at least a dose of COVID-19 vaccine 

Table 4 (Continued). Nested multivariate logistic regression analysis of determinants of perceived vaccine efficacy (N=498); 

perceived vaccine efficacy (No=0; Yes=1) 

 
Model 1 Model 2 Model 3 Model 4 Model 5 

AoR (95% CI) AoR (95% CI) AoR (95% CI) AoR (95% CI) AoR (95% CI) 

$1,701-3,500 1.31 (0.77-2.24)    1.64 (0.85-3.18) 

$300-1,700 0.86 (0.53-1.39)    1.09 (0.62-1.94) 

Psychosocial attributes      

Preference for AM      

No  1   1 

Yes  0.60 (0.38-0.96)*   0.88 (0.49-1.57) 

Home made vaccine      

No  1   1 

Yes  1.78 (1.18-2.69)** `  1.57 (0.95-2.57) 

Culture is against vaccine      

No  1   1 

Neutral  0.84 (0.40-1.73)   0.51 (0.22-1.18) 

Yes  0.96 (0.39-2.36)   1.01 (0.33-3.03) 

Belief is against vaccine      

No  1   1 

Neutral  0.77 (0.39-1.53)   1.04 (0.47-2.34) 

Yes  0.28 (0.12-0.66)**   0.41 (0.15-1.15)^ 

Free vaccine      

No   1  1 

Yes   1.21 (0.74-2.01)  1.36 (0.78-2.41) 

Vaccine has adverse effect      

No   1  1 

Yes   2.27 (1.46 – 3.56)***  1.51 (0.85-2.66) 

Family oppose vaccine      

No   1  1 

Yes   0.98 (0.59-1.62)  1.06 (0.60-1.85) 

Vaccines efficacy       

No   1  1 

Yes   0.30 (0.18-0.49)***  0.27 (0.15-0.47)*** 

Received vaccine before      

No   1  1 

Yes   3.04 (1.89-4.85)***  3.32 (1.94-5.68)*** 

Declined vaccine before      

No   1  1 

Yes   1.25 (0.77-2.04)  1.04 (0.60-1.80) 

Vaccines are accessible      

No   1  1 

Yes   1.19 (0.66-2.16)  1.19 (0.61-2.29) 

Subjective health       

Poor health   1  1 

Good health   2.21 (1.42-3.45)***  2.4 (1.52-3.98)*** 

Health compared to others      

Poor health    1 1 

Good health    1.52 (0.93-2.49) 1.49 (0.81-2.75) 

Perceived vulnerability to COVID-19     

Low vulnerability    1 1 

High vulnerability    1.74 (1.13-2.67)* 1.97 (1.18-3.28)** 

Perceived severity of COVID-19      

Low severity    1 1 

High severity    1.76 (1.17-2.65)** 1.26(0.74-2.11) 

Social anxiety      

High anxiety    1 1 

Low anxiety    1.24 (0.81-1.91) 1.40 (0.84-2.32) 

Psychological health      

Good    1 1 

Poor    1.41 (0.91-2.16) 1.61 (0.96-2.70) 

*p<0.05; **p<0.01; ***p<0.001; AM: Alternative medicine; AOR: Adjusted odds-ratio; CI: Confidence interval; Ref: Reference; UOR: Unadjusted odds-

ratio; WTP: Willingness to pay 
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(AoR: 3.32, 95% CI: 1.94-5.58, p<0.001), believe vaccines are 

accessible (AoR: 2.40, 95% CI: 1.52-3.98, p<0.001) and have high 

perceived susceptibility to COVID-19 (AoR: 1.97, 95% CI: 1.18-

3.28, p<0.01) were more likely to believe in vaccine efficacy 

DISCUSSION 

This research established the sociodemographic, cultural, 

vaccine behavior, and psychosocial determinant of WTP for the 

COVID-19 vaccine and perceived vaccine efficacy among the 

foreign migrant population in China. This study is particularly 

necessitated by the problem of vaccine hesitancy, refusal, and 

the spiraling effect of the COVID-19 global crisis [27,28]. 

Evidence of the social and psychological determinants of 

vaccine uptake and hesitancy has gained attention in empirical 

discussion [29,30].  

The study evidence highlighted that students, gender 

minority groups, and ages 35 and above were less likely to pay 

for the COVID-19 vaccine than the comparative groups. This 

exposition presents vaccine intention among gender minority 

groups and consolidates existing evidence that females are 

reluctant to take COVID-19 vaccination [31]. The migrants who 

prefer alternative medicine, culture-neutral or culture-

sensitive groups, and those who are belief conscious were less 

likely to pay for COVID-19 vaccination. In particular, evidence in 

Malaysia has supported the view that alternative medicines are 

safer and can potentially be consequential to vaccine hesitancy 

[32]. Similarly, cultural and belief attributes dampen the WTP 

for COVID-19 vaccination, leading to vaccine hesitancy [32-34]. 

Culture and traditional belief systems have consistently 

dampened the extension of health services to migrants based 

on the complexity of norms and historical beliefs [35] and, 

therefore, may influence the willingness of migrants to pay for 

vaccination. Those migrants who prefer vaccines 

manufactured in their country are more likely to pay for COVID-

19 vaccination. While migrants who prefer vaccines 

manufactured in their country are more willing to pay to get 

vaccinated, this perception may negate global monitoring and 

coordination of immunization and ensure safety among 

recipients as a centralized system is needed for vaccination of 

this magnitude [5,36].  

The vaccine behavior of the migrants supported preference 

for free vaccination as an indication of unwillingness to pay for 

COVID-19 vaccination. The result projects the out-of-pocket 

vaccination approach as disadvantageous in promoting 

vaccination. Advocacy for free vaccination remain important to 

increase vaccine acceptance and may support the unique 

circumstance of minority groups to ensure their inclusion in 

health promotion [37,38]. Meanwhile, those who believe in 

vaccine efficacy and have a vaccination history are more likely 

to pay for vaccination. Among the psychosocial indicators 

explored, only perceived severity was significant to understand 

the WTP for COVID-19 vaccination among the research 

participants. The high perceived severity of COVID-19 infection 

increases the likelihood of paying to be vaccinated. 

This study further consolidated the understanding that 

perceived vaccine efficacy is essential to tackle the debacle of 

misinformation surrounding vaccines that have aggravated 

vaccine hesitancy and rejection [12,33,39]. The evidence from 

this study showed that among migrants’, gender minority 

groups were less likely to believe in vaccine efficacy. Gender 

minority groups have been at the center of health intervention 

to reduce their health vulnerabilities like sexually transmitted 

diseases and increase vaccination as a safety measure [40]. The 

preference for alternative medicine and personal belief 

influences migrants’ perception of vaccine efficacy. Since the 

migrants’ preference for alternative medicine dampens the 

acceptance of modern medicine such as vaccines [41], it 

becomes essential to decompose the complexity associated 

with people’s choices of traditional medicine, especially during 

a public health crisis.  

Furthermore, migrants who prefer vaccines manufactured 

in their home countries are more likely to believe in vaccine 

efficacy. Although other researchers have concluded that the 

vaccine manufacturers do not influence willingness to 

vaccinate [42], the country where vaccines are manufactured 

matters in vaccination discourse. The migrant population 

willing to pay for vaccines also believes in its efficacy. 

Numerous research has consolidated WTP as determinants of 

COVID-19 vaccine uptake [43-45]. This exertion means those 

migrants unwilling to pay for vaccination need further 

investigation to understand their peculiarity and influencing 

factors. Identifying these groups for intervention becomes 

crucial, such as providing free vaccination and re-educating 

them on the vaccine’s medical importance.  

The migrant population who have received at least the first 

shot of COVID-19 vaccination and have knowledge of vaccine 

accessibility were more likely to believe in vaccine efficacy. 

Based on reverse premises, the positive perception of vaccine 

efficacy of these migrants may be attributed to why they have 

received the COVID-19 vaccine and the knowledge on vaccine 

accessibility. To ensure global participation in vaccination, it 

becomes vital to ensure that vaccines are easily accessible, 

encouraging a positive perception of vaccine efficacy—the 

assurance of vaccine availability broadening the reduction of 

hesitancy and reluctance in vaccination [46,47]. 

More evidence in this study presents migrants whose 

families or relatives opposed vaccination were less likely to 

believe in vaccine efficacy. This result follows the trajectory 

that family systems and influences must be considered while 

educating minority groups about vaccine efficacy. There are 

potential divides based on cohesion and unity evidenced in the 

family. Just like social media influence on misinformation 

[48,49], the family influence should be closely monitored as a 

potential determinant of negative perception on vaccine 

efficacy and other vaccine misconceptions. The other 

attributes explored among the migrants attested to the 

subjective belief on vaccine efficacy. The subjective health 

assessment is critical to global vaccine uptake, especially 

during the ongoing COVID-19 vaccine roll-out. While those 

migrants who rated their health status as “good” compared to 

others in the age group were less likely to believe in vaccine 

efficacy, the outcome raised the concern of self intuition about 

health that may not be applicable or viable in infectious 

disease prevention. Although other studies have found healthy 

people more willing to participate in vaccination [50], the 

current study found people with similar attributes with a 

negative perception of vaccine efficacy. Given the nature of the 

spread of infectious diseases like the COVID-19, the global 

vulnerability during the pandemic is unprecedented. As such, 

the thought of feeling healthier than others is not a defense 

against being COVID-19 infected. 

Lastly, the severity and risk associated with COVID-19 

infection are evident in the total global casualty and have 

gulped enormous resources. Those migrants with high 
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perceived susceptibility and seriousness of COVID-19 disease 

were more likely to believe in vaccine efficacy. This result 

supports the migrants nested in this domain as having the 

understanding associated with viral infection and risks. The 

migrant population who have lower perceived susceptibility 

and seriousness of COVID-19 infection requires keen attention 

to eradicate the misconception or misinformation on the 

severity and vulnerabilities of infectious diseases. 

This study has some limitations to be considered when 

adopting the study findings. The data collection method was a 

convenient sampling approach and may be subject to 

sampling bias. Assessing the foreign migrant population in the 

region is complex and involves large-scale implementation. 

Thus, large-scale research is encouraged among foreign 

migrants in the region to understand their unique vaccination 

experiences. The study variables were subjectively measured. 

All interpretations should be treated accordingly. 

CONCLUSION  

The current study presents novel research on the foreign 

migrant population in China to understand their WTP and 

perceived vaccine efficacy during the ongoing COVID-19 

vaccine roll-out. The unique attribute of the migrants and their 

historical/cultural background present a complex scenario of 

inclusion and equitable distribution of healthcare to ensure 

health for all. Therefore, more research is required among 

foreign migrants to explore their public health position, 

perception, and attitude, especially during a pandemic. The 

migrant population who are gender minority, culture and belief 

sensitive, and have family ties require global support and 

programs that seek to find these groups through 

microprograms for reorientation. The other indicators 

identified in these studies correlating with WTP and perceived 

vaccine efficacy need further qualitative research that can 

identify the primary concern of the migrant groups. 
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