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Abstract
Background
The mental health problems during the coronavirus disease 2019 (COVID-19) pandemic may have influenced their decision to receive the COVID-19 vaccine among health-related university students, with potential differences across countries. This study elucidated the association between mental health and COVID-19 vaccine hesitancy of health-related university students in Thailand, Laos, and Japan. We additionally examined the other factors that might relate to COVID-19 vaccine hesitancy.

Methods
The study conducted an online survey from February 4 to 27, 2021, among undergraduate students enrolled in health-related programs at University of Health Sciences (Lao PDR), Walailak University (Thailand), and Nagasaki University (Japan) using a non-probability convenience sampling method. The data were analyzed using multiple logistic regression to identify associations between mental health and self-reported COVID-19 vaccine hesitancy and other potential factors.

Results
This study analyzed data from 841 students. Japanese students attended hybrid classes (82.45%), while those in Laos and Thailand had entirely online courses. All mental health assessment scores (depression, anxiety, and stress) were higher in Thailand and Laos compared to Japan. Students with very high-stress scores had the highest odds of vaccine hesitancy (aOR 2.67, 95% CI 1.45–4.93). Fear of COVID-19 increased hesitancy, while unbelief in vaccine protection significantly increased it (aOR 2.59, 95% CI 1.86–3.59). Females displayed about two times greater hesitancy (adjusted odds ratio, aOR 2.43, 95% CI 1.68–3.51), which correlated with higher mental health scores.

Conclusions
We highlighted a significant association between mental health and self-report COVID-19 vaccine hesitancy. Interventions, including tailored support, awareness campaigns, and psychological services, can foster trust and vaccine uptake.

Supplementary Information
The online version contains supplementary material available at https://​doi.​org/​10.​1186/​s41182-025-00751-3.
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Background
Current control measures for Coronavirus Disease 2019 (COVID-19) seek to decrease and eventually stop transmission while maintaining an optimal balance between the health system, economy, and society. COVID-19 vaccination remains a basis in the global response to the COVID-19 pandemic. As of 2023, according to World Health Organization (WHO) data, COVID-19 vaccination coverage varied across countries. In Thailand, 46% of the population had received at least one booster dose, compared to 34% in Lao PDR and 69% in Japan. Primary series vaccination coverage (based on each vaccine product dosing schedule) was 78% in both Thailand and Lao PDR, and 82% in Japan. This information reflects differing levels of vaccine uptake coverage [1].
Moreover, mental health issues should not be overlooked during the COVID-19 pandemic. Some study has demonstrated an increase in the incidence of mental health issues among medical students who study in college and university during the COVID-19 pandemic [2]. The younger age group has a higher risk of mental health problems. Each country may affect people differently, especially mental-related problems, such as depression, anxiety, and stress [2, 3]. In Thailand, a study found depression in 21.4% and anxiety in 7.8% of university students [4], while another reported a 28.8% depression rate among Thai medical students, with a link to internet addiction [5, 6]. A 2014 nationwide study in Japan showed poor mental health in 36.6% of male and 48.8% of female medical students [7]. Another Japanese study found 17.3% of high school students had depression and 19.0% had anxiety, significantly associated with long commuting times and high electronic device use [8]. While mental health data among Lao undergraduate students remains limited.
Mental health problems might affect the decision to get the vaccine [9]. The level of mental health problems may delay the use of the COVID-19 vaccine in different countries. Therefore, this study explored the COVID-19 vaccine hesitancy and mental health issues in Thailand, Laos, and Japan to understand the situation and recommend timely, practical solutions to improve vaccine hesitancy accurately.

Methods
Ethical approval and registration
Ethical approvals were obtained from the following committees prior to data collection: Japan: The Ethical Committee of Institute of Tropical Medicine, Nagasaki University (Approval No. 210225256); Thailand: The Ethical Committee of Walailak University (Approval No. WUEC-21-138-01); Lao PDR: Ministry of Health University of Health Sciences Research Ethics Committee (Approval No. 203/REC).

Study setting
This study was conducted to compare the characteristics of mental issues among undergraduate students at three universities: Nagasaki University, Japan; Walailak University, Thailand; and University of Health Science, Lao PDR.

Data collection
Data were collected from February 4–27, 2021, through a self-administered online questionnaire at all study sites, with the assistance of local supervisors. To obtain the data for this study, a closed-ended online questionnaire was developed in English and translated into the local languages of Lao PDR (Lao), Thailand (Thai), and Japan (Japanese). To ensure accuracy and limit information loss during translation, backward translation into English was implemented.

Recruitment method
We recruited undergraduate university students enrolled in health-related programs from the first to the sixth year from three universities: the University of Health Science, Vientiane Capital, Lao PDR; Walailak University, Nakhon Si Thammarat Province, Thailand; and Nagasaki University, Nagasaki City, Japan. Research collaborators sent online links to all undergraduate students from those three universities, using a non-probability convenience sampling method. All participants must read the information sheet and consent online to agree or deny participation before completing the questionnaire. Sample size was identified before starting the questionnaire. We have calculated the sample size based on youth who experienced mental health condition (20%) [10]. The minimum requirement for our samples was 246 people to get enough power of analysis.

Procedure/tools
Our questionnaire was adapted from the standard questionnaire that can help maintain reliability and consistency in answering the questionnaire from different countries. In this study, we have separated the question into three sections. In Sect. 1, the demographic and academic variables included age, sex, current study status, faculty, study level, history of living with a COVID-19-infected person, frequency of going out, mental health history, and current mental problems. The second section used three standard scales to assess stress, depression, and anxiety: Perceived Stress Scale (PSS-10), Patient Health Questionnaire-9 (PHQ-9), and Generalized Anxiety Disorder Questionnaire-7 (GAD-7), details in Supplement 1 Questionnaires (Sect. 2). The third section collected COVID-19-related variables, including a level of fear of COVID-19, belief in the protective effect of the COVID-19 vaccine, and vaccine hesitancy, details in Supplement 1 Questionnaires (Sect. 3). All questionnaires were completed by the collaborators and cross-checked by local supervisors. Based on the feedback, the tools were reviewed, and some questions were rephrased and rearranged for better flow.

Statistical analysis
Data was extracted from the online platform into Excel and subsequently prepared for analysis using STATA version 17. Descriptive statistics, including percentages, were used to summarize demographic characteristics and relevant data. The association between each variable was evaluated using Pearson’s chi-square, [image: $${\chi }^{2}$$]. A higher chi-square value with p value < 0.05 means the relationship is statistically significant. To explore predictors of COVID-19 vaccine hesitancy (compare between reported hesitancy group (hesitant or unsure) and no hesitancy group (no hesitation)) [11] across Laos, Thailand, and Japan, logistic regression analysis was conducted to identify significant factors influencing hesitancy using a p value < 0.05 with a 95% confidence interval. The crude odds ratio (cOR) corresponds to the association between each predictor and COVID-19 vaccine hesitancy, calculated using simple logistic regression. The adjusted odds ratio (aOR) reflects the multiple logistic regression, where the analysis accounts for participants' characteristics and other relevant covariates to control for potential confounding factors. The adjusted model gives a more robust independent effect from each predictor on vaccine hesitancy.


Results
Characteristics of study participants
In the study, 841 participants from three countries [Japan (n = 188), Laos (n = 132), and Thailand (n = 521)] were included (Table 1). The majority of the participants fell within the 18–24 age range. Across all countries, females constitute the primary group compared to males. In Japan, most students (82.45%) took hybrid classes; however, in Laos and Thailand, 78.03% and 87.72% of students took entirely online courses, respectively. Most students had no history of living with COVID-19-infected person (94.77%). In terms of isolation, we checked the frequency of outings and found no significant differences across the three countries, with an average of 87.75% of students going out less than three times a week.Table 1Characteristics of study participants (N = 841)


	Characteristic
	Total (%)
	Japan (%)
	Laos (%)
	Thailand (%)

	1. Age (years)

	 18–24
	799 (95.12)
	167 (88.83)
	116 (87.88)
	516 (99.04)

	 25–30
	31 (3.69)
	16 (8.51)
	11 (8.33)
	4 (0.77)

	  ≥ 31
	11 (1.19)
	5 (2.66)
	5 (3.79)
	1 (0.19)

	Total
	841 (100.00)
	188 (100.00)
	132 (100.00)
	521 (100.00)

	2. Sex

	 Male
	207 (24.61)
	59 (31.38)
	49 (37.12)
	99 (19.00)

	 Female
	633 (75.27)
	129 (68.62)
	82 (62.12)
	422 (81.00)

	 Others (missing data)
	1 (0.12)
	0 (0.00)
	1 (0.76)
	0 (0.00)

	Total
	841 (100.00)
	188 (100.00)
	132 (100.00)
	521 (100.00)

	3. Current study status

	 Entire online class
	568 (67.54)
	8 (4.26)
	103 (78.03)
	457 (87.72)

	 Entire face-to-face class without social distancing
	23 (2.73)
	4 (2.13)
	0 (0.00)
	19 (3.65)

	 Entire face-to-face class with social distancing
	40 (4.76)
	17 (9.04)
	0 (0.00)
	23 (4.41)

	 Combine (face-to-face and online)
	176 (20.93)
	155 (82.45)
	2 (1.52)
	19 (3.65)

	 Close/temporary close
	34 (4.04)
	4 (2.13)
	27 (20.45)
	3 (0.58)

	Total
	841 (100.00)
	188 (100.00)
	132 (100.00)
	521 (100.00)

	4. Faculty

	 Public health
	78 (9.27)
	0 (0.00)
	0 (0.00)
	78 (14.97)

	 Dentistry
	24 (2.85)
	24 (12.77)
	0 (0.00)
	0 (0.00)

	 Medicine
	365 (43.40)
	77 (40.96)
	131 (99.24)
	157 (30.13)

	 Pharmacy/pharmaceutical science
	220 (26.16)
	53 (28.19)
	1 (0.76)
	166 (31.86)

	 Nurse/nurse assistance
	101 (12.01)
	34 (18.09)
	0 (0.00)
	67 (12.86)

	 Health administration
	11 (1.31)
	0 (0.00)
	0 (0.00)
	11 (2.11)

	 Laboratory sciences
	42 (4.99)
	0 (0.00)
	0 (0.00)
	42 (8.06)

	Total
	841 (100.00)
	188 (100.00)
	132 (100.00)
	521 (100.00)

	5. Study level

	 Year 1
	267 (31.75)
	41 (21.81)
	34 (25.76)
	192 (36.85)

	 Year 2
	157 (18.67)
	44 (23.40)
	24 (18.18)
	89 (17.08)

	 Year 3
	138 (16.41)
	28 (14.89)
	47 (35.61)
	63 (12.09)

	 Year 4
	188 (22.35)
	43 (22.87)
	13 (9.85)
	132 (25.34)

	 Year 5
	46 (5.47)
	18 (9.57)
	14 (10.61)
	14 (2.69)

	 Year 6
	45 (5.35)
	14 (7.45)
	0 (0.00)
	31 (5.95)

	Total
	841 (100.00)
	188 (100.00)
	132 (100.00)
	521 (100.00)

	6. History of living with a COVID-19-infected person

	 Yes
	42 (4.99)
	6 (3.19)
	8 (6.06)
	28 (5.37)

	 No
	797 (94.77)
	180 (95.74)
	124 (93.94)
	493 (94.63)

	 Others (missing data)
	2 (0.24)
	2 (1.06)
	0 (0.00)
	0 (0.00)

	Total
	841 (100.00)
	188 (100.00)
	132 (100.00)
	521 (100.00)

	7. Frequency of going out per week

	  ≤ 3 times
	738 (87.75)
	162 (86.17)
	100 (75.76)
	476 (91.36)

	 Between 4 to 6 times
	64 (7.61)
	18 (9.57)
	15 (11.36)
	31 (5.95)

	 ≥ 7 times
	39 (4.64)
	8 (4.26)
	17 (12.88)
	14 (2.69)

	Total
	841 (100.00)
	188 (100.00)
	132 (100.00)
	521 (100.00)

	8. Students with reported PRIOR mental health problems (mental health history)

	 Yes
	57 (6.78)
	2 (1.06)
	6 (4.55)
	49 (9.40)

	 No
	783 (93.10)
	185 (98.40)
	126 (95.45)
	472 (90.60)

	 Others (missing data)
	1 (0.12)
	1 (0.53)
	0 (0.00)
	0 (0.00)

	Total
	841 (100.00)
	188 (100.00)
	132 (100.00)
	521 (100.00)

	9. Students with reported CURRENT mental health problems (current mental problems)

	 Yes
	87 (10.34)
	9 (4.79)
	18 (13.64)
	60 (11.52)

	 No
	754 (89.66)
	179 (95.21)
	114 (86.36)
	461 (88.48)

	Total
	841 (100.00)
	188 (100.00)
	132 (100.00)
	521 (100.00)





Self-report on mental-related problems from students
We used the PSS-10, PHQ-9, and GAD-7 scales to evaluate students’ mental status, which are reported in Table 2 and S1–S3. We assess the association between self-reported mental history and mental health scores (PSS-10, PHQ-9, and GAD-7) using Pearson’s chi-squared test (Table 2). Each mental health score in Tables S1–S3 was divided into two groups to determine lower and higher mental health problems by scoring from the standard questionnaires. The result showed an association between both people with prior mental health problems and current mental health problems and all mental health scores (PSS-10, PHQ-9, and GAD-7). We additionally identify the association between mental health score with sex and country (Table S4). The results showed that each mental health score tended to be higher for women than for men, but only the PSS-10 score was statistically significantly associated with gender. Concerning the differences between the countries, Thailand is the country with the highest proportion of respondents answering “High” and “Very High” on the PSS-10 (Table S1), indicating that they are exposed to high levels of stress. Japan has the highest proportion (56.91%) of “None” for depression in the PHQ-9, and the proportion of people with severe depression is also low (Table S2), indicating a low propensity to depression. The GAD-7 scores reported anxiety levels among the students. In terms of anxiety, as measured by the GAD-7, Laos had the highest anxiety score (Table S3). We observed country-specific characteristics for stress, depression, and anxiety components.Table 2Association between self-reported prior mental health, current mental health status, sex, country with mental health score (PSS-10, PHQ-9, GAD-7)


	PSS-10
	Very low (N, %)
	Low to very high (N, %)
	Total
	χ2
	df
	p value

	Students with reported PRIOR mental health problems (N = 840)a

	 With PRIOR mental health problems
	181 (96.79%)
	602 (92.19%)
	783
	4.87
	1
	 < 0.05*

	 Without PRIOR mental health problems
	6 (3.21%)
	51 (7.81%)
	57

	 Total
	187 (100.00%)
	653 (100.00%)
	840
	 	 	 
	Students with reported CURRENT mental health problems (N = 841)

	 With CURRENT mental health problems
	181 (96.79%)
	573 (87.61%)
	754
	13.20
	1
	 < 0.05*

	 Without CURRENT mental health problems
	6 (3.21%)
	81 (12.39%)
	87

	 Total
	187 (100.00%)
	654 (100.00%)
	841
	 	 	 
	Sex (N = 840)a
	 	 	 	 	 	 	 	 
	 Male
	62 (33.16%)
	145 (22.21%)
	207
	9.39
	1
	 < 0.05*

	 Female
	125 (66.84%)
	508 (77.79%)
	633

	 Total
	187 (100.00%)
	653 (100.00%)
	840
	 	 	 

	 PHQ-9
	None (N, %)
	Mild to severe (N, %)
	Total
	χ2
	df
	p value

	 Students with reported PRIOR mental health problems (N = 840)a
	 	 	 	 	 
	 With PRIOR mental health problems
	367 (98.39%)
	416 (89.08%)
	783
	28.43
	1
	 < 0.05*

	 Without PRIOR mental health problems
	6 (1.61%)
	51 (10.92%)
	57

	 Total
	373
	 	467
	840
	 	 	 
	Students with reported CURRENT mental health problems (N = 841)

	 With CURRENT mental health problems
	362 (97.05%)
	392 (83.76%)
	754
	39.53
	1
	 < 0.05*

	 Without CURRENT mental health problems
	11 (2.95%)
	76 (16.24%)
	87

	 Total
	373 (100.00%)
	468 (100.00%)
	841
	 	 	 
	Sex (N = 840)a
	 	 	 	 	 	 	 	 
	 Male
	97 (26.01%)
	110 (23.55%)
	207
	0.67
	1
	0.41

	 Female
	276 (73.99%)
	357 (76.45%)
	633

	 Total
	373 (100.00%)
	467 (100.00%)
	840
	 	 	 

	GAD-7
	Minimal (N, %)
	Mild to severe (N, %)
	Total
	χ2
	df
	p value

	Students with reported PRIOR mental health problems (N = 840)a
	 	 	 	 	 
	 With PRIOR mental health problems
	463 (96.86%)
	320 (88.40%)
	783
	23.33
	1
	 < 0.05*

	 Without PRIOR mental health problems
	15 (3.14%)
	42 (11.60%)
	57

	 Total
	478 (100.00%)
	362 (100.00%)
	840
	 	 	 
	Students with reported CURRENT mental health problems (N = 841)

	 With CURRENT mental health problems
	458 (95.62%)
	296 (81.77%)
	754
	42.63
	1
	 < 0.05*

	 Without CURRENT mental health problems
	21 (4.38%)
	66 (18.23%)
	87

	 Total
	479 (100.00%)
	362 (100.00%)
	841
	 	 	 
	Sex (N = 840)a
	 	 	 	 	 	 	 	 
	 Male
	128 (26.72)
	79 (21.88)
	207
	2.60
	1
	0.11

	 Female
	351 (73.28)
	282 (78.12)
	633

	 Total
	479 (100.00%)
	361 (100.00%)
	840
	 	 	 

*Significant at p < 0.05 ([image: $${\chi }^{2}$$] = Pearson’s chi-squared); degree of freedom (df) Perceived Stress Scale (PSS-10); Patient Health Questionnaire-9 (PHQ-9); Generalized Anxiety Disorder-7 (GAD-7); for more details on S1-S3 (supplement section)
**“Sex” and “Students with reported PRIOR mental health problems” variables had one missing participant




Self-reported COVID-19 vaccine hesitancy
Data on COVID-19 vaccine hesitancy were collected based on self-reports. We collected data on COVID-19 vaccine hesitancy with response options: "yes", "no", and "unsure". For analysis purposes, individuals who responded "yes" or "unsure" were grouped as the reported hesitancy group. Table 3 presents the distribution of vaccine hesitancy among respondents from Thailand, Japan, and Laos. Among the respondents, “reported hesitancy” was highest in Thailand (71.40%), followed by Laos (48.48%) and Japan (24.47%). These results indicated that Japan had the lowest vaccine hesitancy, significantly different from Thailand and Laos. To explore what might account for this significant difference, an additional question was asked to assess confidence in the vaccine's efficacy: "Do you believe that COVID-19 vaccines can protect you from serious diseases?". As expected, the proportion of students who believed in the vaccine's efficacy was highest in the “no hesitancy” group (Fig. 1).Table 3Association between COVID-19 vaccine hesitancy report in each country


	COVID-19 vaccine hesitancy
	Country
	Comparison between country, [image: $${\upchi }^{2}$$] (p value)

	Japan, N (%)
	Laos, N (%)
	Thailand, N (%)
	Japan vs. Thailand
	Japan vs. Laos
	Thailand vs. Laos

	No hesitancy
	142 (75.53)
	68 (51.52)
	149 (28.60)
	[image: $${\upchi }^{2}$$]=125.76
(p < 0.05)
	[image: $${\upchi }^{2}$$]=19.83 (p < 0.05)
	[image: $${\upchi }^{2}$$]=24.93
(p < 0.05)

	Reported hesitancy
	46 (24.47)
	64 (48.48)
	372 (71.40)

	Total
	521(100.00)
	188 (100.00)
	132 (100.00)


*Significant at p < 0.05; ([image: $${\chi }^{2}$$] = Pearson’s Chi-squared)


[image: ]
Fig. 1COVID-19 vaccine hesitancy and students’ belief in the protection of COVID-19 vaccines



Association between participant’s characteristics and reported COVID-19 vaccine hesitancy
Several factors identified were associated with COVID-19 vaccine hesitancy and participant’s characteristics (Tables S5, S6). Females reported being more hesitant about the COVID-19 vaccine compared with males (63.82%, female vs. 37.20%, male, Table 4). The results revealed that being female was associated with almost double the odds of being hesitant compared to being a male (aOR 2.43, 95% CI 1.68–3.51). There was a report on vaccine hesitancy in all three countries. However, because Japan revealed minor hesitancy compared to Laos and Thailand, we used Japan as the reference category for the analysis (Table 4). It demonstrates that Lao students were almost twice as likely to hesitate to take the COVID-19 vaccines than the Japanese (aOR 1.97, 95%CI 1.15–3.35). Thailand participants reported the highest level of hesitancy, which was more than five times higher than Japan’s (aOR 5.96, 95%CI 3.97–8.95).Table 4Logistic regression between participants' characteristics and vaccine hesitancy


	Other factors
	Hesitation to COVID-19 vaccine
	Crude odds ratio
	Adjusted odds ratio
	p value

	No hesitancy
	Reported hesitancy

	Gendera
	 	 	 	 	 
	 Male
	130 (62.80)
	77 (37.20)
	1.00 (as reference)
	1.00 (as reference)
	 
	 Female
	229 (36.18)
	404 (63.82)
	2.98 (2.15–4.12)
	2.43 (1.68–3.51)
	 < 0.05*

	Country

	 Japan
	142 (75.53)
	46 (24.47)
	1.00 (as reference)
	1.00 (as reference)
	 
	 Lao
	68 (51.52)
	64 (48.48)
	2.91(1.80–4.68)
	1.97 (1.15–3.35)
	0.01*

	 Thailand
	149 (28.60)
	372 (71.40)
	7.71 (5.25–11.31)
	5.96 (3.97–8.95)
	 < 0.05*

	Living with COVID-19 patients

	 Without COVID-19 patients
	342 (42.91)
	455 (57.09)
	1.00 (as reference)
	1.00 (as reference)
	 
	 With COVID-19 patients
	16 (38.10)
	26 (61.90)
	1.22 (0.65–2.31)
	1.13 (0.52–2.45)
	0.76

	 Others (missing data)
	1 (50.00)
	1 (50.00)
	–
	–
	 
	Fear of COVID-19

	 Low (1–4)
	54 (64.29)
	30 (35.71)
	1.00 (as reference)
	1.00 (as reference)
	 
	 Moderate (5–7)
	149 (47.45)
	165 (52.55)
	1.99 (1.21–3.28)
	1.50 (0.82–2.76)
	0.19

	 High (8–10)
	156 (35.21)
	287 (64.79)
	3.31 (2.03–5.39)
	1.93 (1.06–3.50)
	0.03*

	Belief in COVID-19 vaccine protection

	 Yes
	239 (55.20)
	194 (44.80)
	1.00 (as reference)
	1.00 (as reference)
	 
	 No
	120 (29.41)
	288 (70.59)
	2.96 (2.22–3.93)
	2.59 (1.86–3.59)
	 < 0.05*


aOne missing data
*Significant at p < 0.05 for adjusted odds ratio, 95% confidence interval (95% CI)



The different levels of fear toward COVID-19 are illustrated in Table S10. The scale is scored from 1 (lowest) to 10 (highest). The subgroups were identified as 1–4 (low), 5–7 (moderate), and 8–10 (high) fear. Thailand and Laos reported the highest proportion of fear among the “reported hesitancy” group, whereas Japan’s fear level was lower. Those who scored higher (score 8–10) on the fear scale were likely to hesitate to receive the vaccine (aOR 1.93, 95% CI 1.06–3.50, Table 4). The students who did not believe in the vaccine’s effectiveness had two times higher odds of hesitating to receive the COVID-19 vaccine (aOR 2.59, 95% CI 1.86–3.59, Table 4).

Association between mental health scores and the COVID-19 vaccine hesitancy
We analyzed the association between mental health scores (PSS-10, PHQ-9, and GAD-7) and COVID-19 vaccine hesitancy (Table 5). All three scores demonstrated the same trend. Individuals with higher mental health scores were more likely to exhibit vaccine hesitancy for COVID-19. Especially, the higher the stress score, the greater the hesitancy to receive the COVID-19 vaccine. In the “very high” stress group (PSS-10 score: 21–40), aOR was 2.67 (95% CI 1.45–4.93), indicating a statistically significant effect of high stress levels on vaccine hesitancy. For depression as assessed by the PHQ-9 and anxiety as assessed by the GAD-7, people with higher levels of depression or anxiety tended to be more hesitant to receive the COVID-19 vaccine, although there were few statistically significant associations with these two scores.Table 5Logistic regression of mental-related problems to COVID-19 vaccine hesitancy


	Mental health score
	Hesitation to COVID-19 vaccine
	Crude odds ratio
	Adjusted odds ratio
	p value

	 	No hesitancy
	Reported hesitancy
	 	 	 
	Perceived Stress Scale (PSS-10)

	 Very low (score 0–7)
	92 (49.20)
	95 (50.80)
	1.00 (as reference)
	 	 
	 Low (score 8–11)
	85 (54.49)
	71 (45.51)
	0.81 (0.53–1.24)
	0.82 (0.50–1.34)
	0.43

	 Average (score 12–15)
	85 (45.21)
	103 (54.79)
	1.17 (0.78–1.76)
	1.32 (0.82–2.12)
	0.26

	 High (score 16–20)
	77 (35.65)
	139 (64.35)
	1.75 (1.17–2.61)
	1.55 (0.98–2.46)
	0.06

	 Very high (score 21–40)
	20 (21.28)
	74 (78.72)
	3.58 (2.02–6.35)
	2.67 (1.45–4.93)
	 < 0.05*

	Patient Health Questionnaire-9 (PHQ-9)

	 None to minimal (score 0–4)
	186 (49.87)
	187 (50.13)
	1.00 (as reference)

	 Mild (score 5–9)
	95 (37.55)
	158 (62.45)
	1.65 (1.19–2.29)
	1.64 (1.13–2.39)
	0.01*

	 Moderate (score 10–14)
	43 (38.74)
	68 (61.26)
	1.57 (1.02–2.43)
	1.45 (0.91–2.30)
	0.12

	 Moderate severe (score 15–19)
	23 (35.38)
	42 (64.62)
	1.82 (1.05–3.14)
	1.47 (0.78–2.77)
	0.23

	 Severe (score 20–27)
	12 (30.77)
	27 (69.23)
	2.24 (1.10–4.55)
	2.28 (1.02–5.12)
	 < 0.05*

	Generalized Anxiety Disorder-7 (GAD-7)

	 Minimal (score 0–4)
	232 (48.43)
	247 (51.57)
	1.00 (as reference)

	 Mild (score 5–9)
	76 (36.54)
	132 (63.46)
	1.63 (1.17–2.28)
	1.87 (1.28–2.74)
	 < 0.05*

	 Moderate (score 10–14)
	38 (35.19)
	70 (64.81)
	1.73 (1.12–2.67)
	1.38 (0.85–2.26)
	0.20

	 Severe (score ≥ 15)
	13 (28.26)
	33 (71.74)
	2.38 (1.22–4.64)
	1.95 (0.92–4.12)
	0.08


*Significant at p < 0.05 for adjusted odds ratio, 95% confidence interval (95% CI)





Discussion
The COVID-19 pandemic had a significant impact on mental health, increasing depression, anxiety, and stress. WHO reported a 25% rise in the global prevalence of anxiety and depression worldwide in 2020 [12]. Before the COVID-19 pandemic, mental health challenges among adolescents and young adults were already a significant global concern [13–15], while this problem may affect the uptake of COVID-19 vaccine as well.
We investigated the association between the mental health of health care-related students and their COVID-19 vaccine hesitancy. The WHO defines vaccine hesitancy as a “delay in the acceptance of vaccines, despite the availability of vaccination services” [16]. The level of hesitancy ranges from complete acceptance to refusal despite the availability of the vaccine. New vaccines are usually accompanied by uncertainties owing to unknown side effects, making target groups skeptical about whether the intervention would work or worsen their health conditions and triggering hesitancy [17].
This study demonstrated that the mental health could affect to decision to get the COVID-19 vaccine. We found that students with very high stress levels in PSS-10 were more likely to refuse COVID-19 vaccines and to score higher on depression (PHQ-9) and anxiety (GAD-7) (Table 5). These findings are consistent with the study by Sekizawa et al., which showed that mental health conditions such as depression and generalized anxiety were associated with vaccine hesitancy [18]. Fear-related hesitancy was reflected in this study, as those with a higher score for fear of COVID-19 were likely to hesitate to receive the vaccine (Table S10). This finding concurred with a study by Yeşiltepe et al.[19], which revealed that the inconsistency in evidence regarding the effectiveness of the vaccines against COVID-19 and related side effects for the vaccines already in the market increased doubts [19].
However, recent research has shown that unspecific anxiety and depressive symptoms were not significantly associated with vaccine acceptance [20], which does not align with our analysis. As research on this topic has yielded inconsistent results, further research is needed to discuss the relationship between mental health status and vaccine acceptance.
This study illustrated that Thai and Laotian students were more worried about receiving COVID-19 vaccines than Japanese students (Table 3). This result is similar to the previous survey among Thai parents and guardians [21]. One reason for this is government policy, which may affect vaccine hesitancy. Previous research has demonstrated that trust in government policy and confidence in effectiveness from vaccine is significantly lower compared to the non-hesitant group [22]. Our result also showed that students who believed in protecting against COVID-19 vaccines had lower vaccine hesitance (Fig. 1). However, the underlying reasons for the heightened concern among Thai and Laotian students regarding COVID-19 vaccines remain unclear and require further investigation. These regional differences highlight the need for tailored public health strategies to address vaccine hesitancy effectively.
We demonstrated that female students exhibited greater hesitancy than males (Table 4). Previous studies have indicated a similar trend among the general population, showing that women have higher odds of COVID-19 vaccine hesitancy than men (OR = 1.52; p < 0.05) [23]. A study from Japan reported that younger populations, particularly females, are highly likely to be hesitant to receive COVID-19 vaccines [24]. It is widely recognized that young people are at low risk of severe disease from COVID-19. Therefore, when students weigh the benefits against the side effects of vaccines, they should be more concerned about the side effects and tend to avoid vaccination. It is generally said that women tend to be more proactive in health-seeking behavior. This could positively affect improving vaccination rates; however, many studies, including ours, have found the opposite effect that women hesitate more than men. The results of mental health status in our research showed that female students had higher levels of anxiety than male students. We think that when fear of developing disease increases, it promotes health-seeking behavior, but when fears of medical services themselves increase, it accelerates a strong sense of avoidance. Vaccines against COVID-19, especially the RNA vaccine, have been developed rapidly despite some concerns from the public. The fact that women showed a more conservative attitude toward a novel vaccine can be explained by the psychological characteristics of women.
An additional study provided further information, highlighting that sex and socioeconomic status play complex roles in shaping people’s vaccine hesitancy. Specifically, women living in poverty or currently employed are hesitant about vaccines [25]. Taking all this into consideration, vaccine hesitancy is not simply related to gender, and we need to be aware of gender-related gaps, such as mental health status and socioeconomic status.
Our research subsequently identified factors related to the mental health status among healthcare-related undergraduate students. Female gender is factors that reported as factor similar to other studies [15, 26]. Cross-country difference was an additional factor influencing mental health outcomes especially Thai students were more likely to report high levels of mental health issues during the pandemic which comparable to another research [27]. However, no similar survey has ever been conducted in Laos. The social distance and the lockdown interventions against COVID-19 led to social isolation in the general population worsened mental health since the pandemic especially some preexisting mental health problems [28–30]. During our survey period, the lockdown strategy was used in Thailand and Laos may affect higher mental health [31], though the restrictions on the lockdown policy were less strict in Japan [32]. In this study, students with a history of prior mental health problems reported a higher risk of mental health and higher scores than students without mental health problems (Table 2). Unfortunately, due to the limitations of our cross-sectional study design, we could not compare the results of individuals before and after the pandemic.
Taking together with our findings and previous studies, it may be necessary to prioritize early prevention and intervention programs for students without a history of mental health problems, to address the increased psychological distress caused by social isolation. In addition, ongoing support should be provided for students with existing mental health needs, as mental health problems may contribute to hesitation toward receiving the COVID-19 vaccine.
Limitations of this study
This study examined vaccine hesitancy and mental health during COVID-19 compared with samples from Southeast Asian countries, including Japan. However, we still have some limitations as follows. This study included participants from health science programs, which may limit the generalizability of the findings to the broader university student population. Furthermore, as data were collected from universities in Asian countries, the results may not be generalizable to students in other regions. To establish the causal relationships between vaccine hesitancy and mental health may need to be confirmed. Because, at that time of survey is cross-sectional, decisions regarding COVID-19 vaccination may have been shaped by unmeasurable factors, such as the vaccine development, trust in vaccine manufacturers, and the local outbreaks, although we have tried to manage some confounding measures. This study may have a relatively low response rate due to the recruitment procedure. This limitation is likely attributable to the timing of data collection, which occurred during the COVID-19 pandemic. Moreover, an online data collection method may have limited participation among students with inadequate internet access and distribution channels. Despite these challenges, our final sample size provided sufficient statistical power to produce results consistently compared to previous studies [5–8, 33]. Finally, the participants number varied across countries, with a larger proportion from Thailand. The unequal distribution of participants may have influenced the comparative analysis. However, our questionnaire was used or adapted from standardized instruments, which helps ensure consistency of responses across different countries.


Conclusion
Poor mental health might contribute to COVID-19 vaccine hesitancy among healthcare-related undergraduate student especially female gender. Interventions, including tailored support, awareness campaigns, and psychological services, can foster trust and vaccine uptake.
Further investigation
Implementation to improve COVID-19 vaccine uptake will be more challenging in groups with underlying conditions, especially mental illness. External factors in each country may also affect vaccine uptake. Future research should collect data from multiple timepoints, including after the pandemic, to confirm our results to develop effective future interventions. To enhance the generalizability of our findings, it is necessary to broaden the scope of this study by including a more comprehensive range of participants from other developing countries and expand to other student populations.


Acknowledgements
We thank School of Tropical Medicine and Global Health, Nagasaki University, and local investigators from Japan, Thailand, and Laos. We are incredibly grateful for the supervision of Assistant Professor Taeko Moriyasu and Professor Satoshi Kaneko.

Author contributions
TK was responsible for conceptualization, data curation, investigation, formal analysis, and methodology, validation, visualization, writing—original draft, writing—review and editing. TM, TA, NDS, FKGN, LV, GOJ and TZW were responsible for data curation, methodology, and writing—review and editing. TM and SK were responsible for the methodology, writing—review and editing, and supervision of this research. All the authors reviewed and approved the final version of the manuscript.

Funding
Nagasaki University, Japan supported this work for data collection.

Availability of data and materials
No data sets were generated or analysed during the current study.

Declarations
Ethics approval and consent to participate
Ethical approval for this study was obtained from the Ethics Review Committees of Laos (Ministry of Health, University of Health Science, Research Ethics Committee, No. 203/REC), Thailand (WU-EC-PH-0-160-64), and Japan (Ethics Committee of the Institute of Tropical Medicine, Nagasaki University, Approval number 210225256).

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.


[image: Creative Commons]Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this article are included in the article's Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://​creativecommons.​org/​licenses/​by/​4.​0/​.

References
	1.
WHO. COVID-19 vaccines|WHO COVID-19 dashboard. 2023. https://​data.​who.​int/​dashboards/​covid19/​vaccines. Accessed 11 Apr 2025.


	2.
Peng P, Hao Y, Liu Y, Chen S, Wang Y, Yang Q, et al. The prevalence and risk factors of mental problems in medical students during COVID-19 pandemic: a systematic review and meta-analysis. J Affect Disord. 2023;321:167–81.CrossrefPubMed


	3.
Bendau A, Plag J, Petzold MB, Ströhle A. COVID-19 vaccine hesitancy and related fears and anxiety. Int Immunopharmacol. 2021;97: 107724.CrossrefPubMedPubMedCentral


	4.
Musumari PM, Tangmunkongvorakul A, Srithanaviboonchai K, Techasrivichien T, Suguimoto SP, Ono-Kihara M, et al. Grit is associated with lower level of depression and anxiety among university students in Chiang Mai, Thailand: a cross-sectional study. PLoS ONE. 2018;13: e0209121.CrossrefPubMedPubMedCentral


	5.
Boonvisudhi T, Kuladee S. Association between Internet addiction and depression in Thai medical students at Faculty of Medicine, Ramathibodi Hospital. PLoS ONE. 2017;12: e0174209.CrossrefPubMedPubMedCentral


	6.
Dessauvagie AS, Dang HM, Nguyen TAT, Groen G. Mental Health of University Students in Southeastern Asia: a systematic review. Asia Pac J Public Health. 2022;34:172–81.CrossrefPubMed


	7.
Ohtsu T, Kaneita Y, Osaki Y, Kokaze A, Ochiai H, Shirasawa T, et al. Mental health status among Japanese medical students: a cross-sectional survey of 20 universities. Acta Med Okayama. 2014;68:331–7.PubMed


	8.
Nakajima S, Otsuka Y, Itani O, Kaneko Y, Suzuki M, Kaneita Y. Association between commuting and mental health among Japanese adolescents. Psychiatry Clin Neurosci. 2024. https://​doi.​org/​10.​1111/​pcn.​13714.CrossrefPubMedPubMedCentral


	9.
Suffel AM, Ojo-Aromokudu O, Carreira H, Mounier-Jack S, Osborn D, Warren-Gash C, et al. Exploring the impact of mental health conditions on vaccine uptake in high-income countries: a systematic review. BMC Psychiatry. 2023;23:1–18.Crossref


	10.
Caring for children and adolescents with mental disorders Setting WHO directions. 2003.


	11.
Dubé E, Laberge C, Guay M, Bramadat P, Roy R, Bettinger J. Vaccine hesitancy: an overview. Hum Vaccin Immunother. 2013;9:1763.CrossrefPubMedPubMedCentral


	12.
WHO. COVID-19 pandemic triggers 25% increase in prevalence of anxiety and depression worldwide. 2024. https://​www.​who.​int/​news/​item/​02-03-2022-covid-19-pandemic-triggers-25-increase-in-prevalence-of-anxiety-and-depression-worldwide. Accessed 23 Jan 2025.


	13.
UNICEF. Ensuring mental health and well-being in an adolescent’s formative years can foster a better transition from childhood to adulthood. 2021. https://​data.​unicef.​org/​topic/​child-health/​mental-health/​. Accessed 23 Jan 2025.


	14.
Arsandaux J, Montagni I, Macalli M, Texier N, Pouriel M, Germain R, et al. Mental health condition of college students compared to non-students during COVID-19 lockdown: the CONFINS study. BMJ Open. 2021;11: e053231.CrossrefPubMed


	15.
Auerbach RP, Alonso J, Axinn WG, Cuijpers P, Ebert DD, Green JG, et al. Mental disorders among college students in the World Health Organization World Mental Health Surveys. Psychol Med. 2016;46:2955–70.CrossrefPubMedPubMedCentral


	16.
Burki T. Vaccine misinformation and social media. Lancet Digit Health. 2019;1:e258–9.Crossref


	17.
Galagali PM, Kinikar AA, Kumar VS. Vaccine hesitancy: obstacles and challenges. Curr Pediatr Rep. 2022;10:241–8.CrossrefPubMedPubMedCentral


	18.
Sekizawa Y, Hashimoto S, Denda K, Ochi S, So M. Association between COVID-19 vaccine hesitancy and generalized trust, depression, generalized anxiety, and fear of COVID-19. BMC Public Health. 2022. https://​doi.​org/​10.​1186/​s12889-021-12479-w.CrossrefPubMedPubMedCentral


	19.
Yeşiltepe A, Aslan S, Bulbuloglu S. Investigation of perceived fear of COVID-19 and vaccine hesitancy in nursing students. Hum Vaccin Immunother. 2021;17:5030–7.CrossrefPubMedPubMedCentral


	20.
McNeil A, Purdon C. Anxiety disorders, COVID-19 fear, and vaccine hesitancy. J Anxiety Disord. 2022;90: 102598.CrossrefPubMedPubMedCentral


	21.
Kitro A, Sirikul W, Dilokkhamaruk E, Sumitmoh G, Pasirayut S, Wongcharoen A, et al. COVID-19 vaccine hesitancy and influential factors among Thai parents and guardians to vaccinate their children. Vaccine X. 2022;11: 100182.CrossrefPubMedPubMedCentral


	22.
Mueangpoon K, Inchan C, Kaewmuneechoke P, Rattana P, Budsratid S, Japakiya S, et al. Self-reported COVID-19 vaccine hesitancy and willingness to pay: a cross-sectional survey in Thailand. Vaccines. 2022;10:627.CrossrefPubMedPubMedCentral


	23.
McElfish PA, Willis DE, Shah SK, Bryant-Moore K, Rojo MO, Selig JP. Sociodemographic Determinants of COVID-19 Vaccine Hesitancy, Fear of Infection, and Protection Self-Efficacy. J Prim Care Community Health. 2021;12.


	24.
Khan MSR, Watanapongvanich S, Kadoya Y. COVID-19 vaccine hesitancy among the younger generation in Japan. Int J Environ Res Public Health. 2021. https://​doi.​org/​10.​1177/​2150132721104074​6.CrossrefPubMedPubMedCentral


	25.
Morales DX, Beltran TF, Morales SA. Gender, socioeconomic status, and COVID-19 vaccine hesitancy in the US: an intersectionality approach. Sociol Health Illn. 2022;44:953–71.CrossrefPubMedPubMedCentral


	26.
Albert PR. Why is depression more prevalent in women? J Psychiatry Neurosci. 2015;40:219–21.CrossrefPubMedPubMedCentral


	27.
Wang C, Tee M, Roy AE, Fardin MA, Srichokchatchawan W, Habib HA, et al. The impact of COVID-19 pandemic on physical and mental health of Asians: a study of seven middle-income countries in Asia. PLoS ONE. 2021;16: e0246824.CrossrefPubMedPubMedCentral


	28.
Choi EPH, Hui BPH, Wan EYF. Depression and anxiety in Hong Kong during COVID-19. Int J Environ Res Public Health. 2020;17:3740.CrossrefPubMedPubMedCentral


	29.
dos Santos ERR, de Paula JLS, Tardieux FM, Costa-e-Silva VN, Lal A, Leite AFB. Association between COVID-19 and anxiety during social isolation: a systematic review. World J Clin Cases. 2021;9:7433–44.CrossrefPubMedPubMedCentral


	30.
Hamza CA, Ewing L, Heath NL, Goldstein AL. When social isolation is nothing new: a longitudinal study psychological distress during COVID-19 among university students with and without preexisting mental health concerns. Can Psychol. 2020;62:20–30.Crossref


	31.
Jain N, Hung I-C, Kimura H, Goh YL, Jau W, Huynh KLA, et al. The global response: How cities and provinces around the globe tackled Covid-19 outbreaks in 2021. Lancet Reg Health Southeast Asia. 2022;4: 100031.CrossrefPubMedPubMedCentral


	32.
Yamamoto T, Uchiumi C, Suzuki N, Yoshimoto J, Murillo-Rodriguez E. The psychological impact of ‘Mild Lockdown’ in Japan during the COVID-19 pandemic: a nationwide survey under a declared state of emergency. Int J Environ Res Public Health. 2020;17:9382.CrossrefPubMedPubMedCentral


	33.
Pappa S, Chen J, Barnett J, Chang A, Dong RK, Xu W, et al. A systematic review and meta-analysis of the mental health symptoms during the Covid-19 pandemic in Southeast Asia. Psychiatry Clin Neurosci. 2022;76:41–50.CrossrefPubMed




Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/images/41182_2025_751_Article_TeX_IEq4.png





OEBPS/images/41182_2025_751_Article_TeX_IEq3.png





OEBPS/navigation.xhtml

    
      Contents


      
        		Mental health and COVID-19 vaccine hesitancy among health-related university students: a cross-sectional multi-center study


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/images/41182_2025_751_Article_TeX_IEq2.png





OEBPS/images/41182_2025_751_Article_TeX_IEq1.png





OEBPS/images/41182_2025_751_Article_TeX_IEq7.png





OEBPS/images/41182_2025_751_Article_TeX_IEq6.png





OEBPS/images/41182_2025_751_Article_TeX_IEq5.png





OEBPS/images/41182_2025_751_Fig1_HTML.png
350

300

250

200

Number
P
Wi
(=)

100

50

n=239

n=120

No hesitancy

Not believe = Believe

n=288

n=194

Reported Hesitancy





OEBPS/css/cc-by.png
() _®





OEBPS/css/envelope.png





OEBPS/css/sidebar.gif





