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Background: The global effort to develop herd immunity in the general public against the COVID-19 pandemic is currently ongoing. However, to the best of our knowledge, there have been no studies on how the COVID-19 vaccine affects mental health in the context of the COVID-19 pandemic in Bangladesh. The present study investigated the psychological effects and associated factors among vaccinated and unvaccinated general populations against COVID-19 infection in Bangladesh.

Methods: A nationwide online cross-sectional survey was conducted in Bangladesh from June 23 to December 25, 2021. The frequency of symptoms of psychological distress, depression, anxiety, stress, post-traumatic stress disorder (PTSD), insomnia, and fear was assessed using the Bangla versions of the GHQ-12, PHQ-2, GAD-2, PSS-4, PC-PTSD-5, ISI, and FCV-19S scales, respectively.

Results: The study included 3,013 persons from all eight divisions of Bangladesh, with 1,272 (42.2%) being vaccinated and 1,741 (57.8%) being unvaccinated. Compared with unvaccinated populations, vaccinated populations had significantly lower prevalence rates of psychological distress (36.4 vs. 51.5%), depression (21.1 vs. 37.9%), anxiety (25.1 vs. 44.9%), stress (19.4 vs. 30.4%), PTSD (29.4 vs. 38.3%), insomnia (18.7 vs. 39.4%), and fear symptoms (16.1 vs. 27.5%). Among vaccinated populations, respondents who lived in nuclear families were significantly associated with higher risk of psychological distress (AOR, 1.38; 95% CI, 1.09–1.78), depression (AOR, 1.49; 95% CI, 1.11–1.98), anxiety (AOR, 1.77; 95% CI, 1.21–1.98), and fear (AOR, 1.43; 95% CI, 1.11–1.83) symptoms. Participants who lost family members, friends, or colleagues due to the COVID-19 pandemic had significantly higher risk of symptoms of psychological distress (AOR, 1.35; 95% CI, 1.02–1.79), anxiety (AOR, 1.41; 95% CI, 1.11–1.87), and PTSD (AOR, 1.76; 95% CI, 1.24–2.19). On the other hand, unvaccinated populations who lived in the Dhaka division were significantly associated with an increased risk of depression (AOR, 2.06; 95% CI, 1.40–2.52), anxiety (AOR, 1.86; 95% CI, 1.15–2.47), stress (AOR, 1.92; 95% CI, 1.12–2.88), and insomnia (AOR, 1.88; 95% CI, 1.20–2.94) symptoms. Except for PTSD and fear symptoms, unemployed participants had considerably higher rates of psychological distress, depression, anxiety, stress, and insomnia symptoms (e.g., psychological distress: AOR, 1.83; 95% CI, 1.10–2.62; depression: AOR, 1.74; 95% CI, 1.37–2.19).

Conclusions: This study recommends immunizing unvaccinated populations as soon as possible to prevent infection and boost mental health. Vulnerable people needed special care, health-related education, and psychological assistance.
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Introduction

Since the commencement of the Coronavirus Disease 2019 (COVID-19) pandemic in 2019, more than 536 million people from 225 countries have been infected with the virus. Approximately 6.3 million people passed away (as of June 19, 2022) (1). To prevent the epidemic from spreading further, all governments have established mandatory measures including containment, quarantine, community control, and business and school closures (2–4). As a result of this large-scale contagious public health calamity and significant disruptions in daily life, people are under a lot of stress. They are experiencing a lot of mental health problems (5). In previous epidemiological studies, survivors of the severe acute respiratory syndrome (SARS), middle east respiratory syndrome (MERS), and Ebola virus disease (EVD) outbreaks reported depression, anxiety, negative psychological repercussions, panic attacks, psychomotor excitement, psychotic symptoms, loneliness, boredom, delirium, and even suicidal tendencies (6–9). According to a recent comprehensive review study, the prevalence of depression, anxiety, and post-traumatic stress disorder (PTSD) symptoms among SARS survivors were 19, 20, and 28%, respectively (10).

However, the estimates of psychological problems among the general public are higher than those for regular periods during the COVID-19 pandemic (11, 12). A recent systematic review of global (including 32 different countries and 398,771 participants) prevalence of mental health issues in the general population showed prevalence's of psychological distress, depression, anxiety, stress, PTSD, and sleep problems, at 50.0, 28.0, 26.9, 36.5, 24.1, and 27.6%, respectively (13). Another review study included 82 studies with a total of 96,100 participants showed that the overall prevalence of depression (23.9%), anxiety (23.4%), stress (14.2%), distress (16.0%), PTSD (24.9%), insomnia (26.5%), and poor mental health (26.5%) during the SARS and COVID-19 epidemics (14). Bangladesh, a densely populated and resource-limited country is confronted with widespread devastation and serious psychological issues during the COVID-19 outbreak (15). The first COVID-19 case was reported in Bangladesh on March 8, 2020, and as of June 19, 2022, the country had 1.95 million verified COVID-19 cases and 29,131 deaths (Supplementary Figures S1, S2) (16). Bangladesh is among the top 32 countries contributing to 0.56% of the COVID-19 cases in the world.

Like many countries, Bangladesh has employed various tactics to limit the spread of COVID-19, including lockdown, social distancing, self-isolation, and quarantine (17). The government announced a nationwide lockdown from March 26 to May 30, 2020, which was extended seven times (18, 19). In addition, until August 31, 2020, the government has imposed limits on public activities and movement across the country to prevent the spread of COVID-19 (20). As a result of the virus's ongoing spread and pandemic-related limits, the general public is progressively experiencing various types of psychological distress. According to previous studies, many people acquired psychological symptoms during the COVID-19 pandemic, including depression, anxiety, stress, panic attacks, sleep problems, and even suicidal ideation (21–23). During the early stages of the COVID-19 pandemic, a statewide survey of 1,427 persons in Bangladesh found that 57.9% of participants experienced depression, 33.7% had anxiety, and 59.7% had stress (24).

Vaccination has quickly emerged as an important strategy for prevention in the current COVID-19 pandemic. High vaccination coverage rates are necessary to protect the entire population indirectly. The global economy will reopen, and society will resume its regular routines, which is especially important given the present COVID-19 pandemic (25). High vaccination rates are also required to develop herd immunity, which minimizes COVID-19 transmission and infection risk in the general population and those most vulnerable to illness (26, 27). It has been estimated between 55 and 82% of populations would need to be vaccinated to reach herd immunity for COVID-19, depending on varying biological, environmental, socio-behavioral factors and infection rates within each country (28). Vaccine hesitancy, described as delayed acceptance, hesitation, or refusal of vaccination despite the availability of vaccination services, is a barrier to establishing herd immunity (27, 29).

The World Health Organization's strategy for achieving universal COVID-19 vaccination by mid-2022 lays out the path we must all take together to meet the goals of vaccinating 40% of the population of each country by the end of 2021 and 70% by the middle of 2022 (30). Bangladesh started distributing COVID-19 vaccinations on January 27, 2021, with bulk immunization beginning on February 7, 2021, and the second dosage starting on April 8, 2021. As of June 19, 2022, the number of first doses administered in Bangladesh exceeds 128,943,393 (75.7% of the total population), and the number of second doses administered exceeds 118,629,297 (69.7% of the total population) (Supplementary Figure S3) (31). With such a large number of volunteers being vaccinated, their psychological wellbeing should be examined as well. Even though COVID-19 vaccinations are safe for most persons over the age of 18, uncommon adverse effects still occur. After immunization, moderate side effects such as arm discomfort, slight fever, weariness, and headaches have been noted (32, 33). Furthermore, vaccine efficacy had not been well-validated in the general public before mass immunizations, and controversy about efficacy lingered even among those vaccinated (34).

A nationally representative Understanding America Study (UAS) of 8,003 adults in the United States discovered that people experienced lower distress levels after receiving the first dose of the COVID vaccination (35). Another study conducted in China discovered that stress levels dramatically lowered after vaccination (36). Moreover, a study conducted among 1,779 adults in Germany between January 1, 2021, to January 11, 2021, showed that COVID-19 vaccination could positively correlate with COVID-19-related anxiety and fears (37). Furthermore, a survey of 250 Jordanians who received their first dose of the COVID-19 vaccine by Al-Amer et al. (38) revealed that the vaccine is a source of distress for those who receive it for the first time, with higher levels of stress and anxiety after vaccination among those who experienced normal levels of anxiety before vaccination. Individuals with certain conditions (e.g., chronic disease such as psoriasis) as well as those intensively exposed to vaccine-related conspiracy beliefs may develop distress symptoms following vaccination. However, to our knowledge, there have been no studies on the psychological effects of COVID-19 vaccination among both vaccinated and unvaccinated general populations in Bangladesh yet. Therefore, we conducted a cross-sectional nationwide survey to assess the psychological effects and associated factors among the vaccinated and unvaccinated general population against SARS-CoV-2 infection in Bangladesh. The goal of this study opted to examine the prevalence of psychological distress, depression, anxiety, stress, PTSD, insomnia, and fear symptoms among the vaccinated and unvaccinated people against SARS-CoV-2 infection in Bangladesh and explored its contributing factors. This research will add to our understanding, describe, and address the general public's change in psychological effects after receiving the COVID-19 vaccine. It may also assist the government and policymakers in providing comprehensive and accurate information to those who are hesitant or resistant to vaccination and boost their confidence in the ongoing vaccination campaign.



Materials and methods


Study design

A cross-sectional design was utilized to perform this study. The study protocol was reviewed and approved by the Department of Psychology, Jagannath University, Dhaka, Bangladesh (JnU/DoP/206021), and the Ethics Committee of the First Affiliated Hospital, Zhejiang University School of Medicine, Hangzhou, China (IIT20220190B). The criteria for inclusion were as follows: (1) possessing the following requirements: being at least 18 years old, (2) residing in Bangladesh at the time of the COVID-19, (3) being willing to participate in this study by providing online informed consent, (4) completing the entire questionnaire, (5) not having a history of mental health issues, and (6) getting the second dose of the COVID-19 vaccines.



Participants

The sample size was calculated using OpenEpi software. A prior investigation of the SARS-CoV-2 outbreak in Bangladesh discovered that about half of the people had psychological issues (24). This 50% proportion would provide maximum variance and sample size. At 95% confidence level, 80% power, and 2.5 design effect, we arrived at a sample size of 960. The estimated sample was 1,920, assuming an equal number of respondents (n = 960) in the vaccinated and unvaccinated subsamples. However, assuming a non-response rate of 10%, the final sample size decided in the current study was 2,112, with 1,056 respondents in each subsample.



Procedure

A nationwide online study using Google Forms and the Bangla language was done from June 23 to December 25, 2021. The goal of this study was mentioned on the first page of the online form, and all participants' consent was ensured on that page. The five research assistants distributed the poll link via e-mail, Facebook, Viber, WhatsApp, Imo, and other social media sites. Participants were encouraged to complete the form and share the link with their networks to reach a larger audience. The five research assistants used convenient and snowball sampling to circulate the survey link throughout their professional and social networks. Participants were instructed that participating in the study was completely voluntary and that they should share the survey link with their colleagues or friends once they finished it. All participants were given assurances about the privacy and confidentiality of their information and the ability to have their data removed at any time. The current study received a total of 3,064 responses at the onset. After screening, 51 responses were eliminated due to incomplete information, the first dose vaccinated, under 18 years old, and being outside of Bangladesh. Finally, responses from 3,013 general populations were included in this study. A total of 3,013 Bangladeshi people completed the questionnaire, with 1,272 (42.2%) vaccinated and 1,741 (57.8%) unvaccinated.



Measurements
 
Demographic, health, and COVID-19-related information

The participant's sex (male or female), age (18–29, 30–39, 40–49, 50–59 or ≥60 years), divisions (Dhaka, Chittagong, Barisal, Khulna, Rajshahi, Rangpur, Mymensingh, or Sylhet), residence (urban or rural), nature of family (nuclear or joint), educational level (college/below or university/higher) were self-reported demographic characteristics. Participants were asked about their status of marriage, whether or not they had children, occupation (student, unemployed, employed, businessman, housewife, or other), and socioeconomic status (lower, middle or upper class). In addition, participants were also asked to provide health, behavior, and COVID-19-related information (yes or no). Such as daily physical exercise, smoking habit, current alcohol drinking behavior, daily social media use, whether participants had been infected with COVID-19, whether anyone in their family members, friends, or colleagues had been infected with COVID-19, and whether anyone in their family members, friends, or colleagues had died from COVID-19.



General health questionnaire

The Bangla version of the twelve-item General Health Questionnaire (GHQ-12) (39, 40) evaluates psychological distress on a four-point Likert scale, with “1” defining never and “4” defining frequently. For a full score of 0 to 12, each item can be assigned a value of 0 (if option 1 or 2) or 1 (if options 3 and 4). An overall score ≥ 3 indicates a clinically significant level of poor mental health status. Its reliability in the current sample is very good (coefficient alpha = 0.80).



Patient health questionnaire

The Bangla version of the two-item Patient Health Questionnaire (PHQ-2) (41, 42) evaluates depression symptoms rated on a four-point Likert scale, with “1” defining never and “4” defining almost every day. The total score ranges from 0 to 6. An overall score ≥ 3 indicates a clinically significant level of depression. Its reliability in the present study is acceptable (coefficient alpha = 0.72).



Generalized anxiety disorder scale

The Bangla version of the two-item Generalized Anxiety Disorder scale (GAD-2) (43, 44) evaluates anxiety symptoms on a four-point Likert scale, with “1” defining never and “4” defining almost every day. The total score ranges from 0 to 6. An overall score ≥ 3 indicates a clinically significant level of anxiety. Its reliability in the current sample is very good (coefficient alpha = 0.84).



Perceived stress scale

The Bangla version of the four-item Perceived Stress Scale (PSS-4) (45, 46) evaluates stress symptoms on a four-point Likert scale, with “1” defining never and “4” defining always. The total score ranges from 0 to 16. An overall score ≥ 9 indicates a clinically significant level of stress. Its reliability in the present study is acceptable (coefficient alpha = 0.71).



Primary care PTSD screen for DSM-5

The Bangla version of the five-item Primary Care PTSD Screen for DSM-5 (PC-PTSD-5) (47, 48) evaluates post-traumatic stress disorder symptoms over the past month by asking five binary questions about re-experiencing, avoidance, physiological reactions, emotional numbness, and trauma-distorted guilt and blame thoughts. This scale was previously used in a Bangladeshi study. The total score ranges from 1 to 5. An overall score ≥ 3 indicates a clinically significant level of post-traumatic stress disorder. Its reliability in the current sample is acceptable (coefficient alpha = 0.75).



Insomnia severity index

The Bangla version of the seven-item Insomnia Severity Index (ISI) (49, 50) evaluates the severity of insomnia on a five-point Likert scale, with “0” defining no problem and “4” defining a major problem. The total score ranges from 0 to 28. An overall score ≥ 8 indicates a clinically significant level of insomnia. Its reliability in the present study is acceptable (coefficient alpha = 0.74).



Fear of COVID-19 scale

The Bangla version of the seven-item Fear of COVID-19 Scale (FCV-19S) (51, 52) evaluates the level of fear associated with COVID-19 on a five-point Likert scale, with “1” defining strongly disagree and “5” defining strongly agree. The total score ranges from 7 to 35. An overall score ≥ 18 indicates a clinically significant level of COVID-19-related fear. Its reliability in the current sample is very good (coefficient alpha = 0.89).



Oslo social support scale

The Bangla version of the three-item Oslo Social Support Scale (OSSS-3) evaluates respondents' social support (48, 53). The sum score ranges from 3 to 14, with high values representing strong levels and low values representing poor levels of social support. Social support has been leveled as poor, moderate, or strong based on a score of 3–8, 9–11, or 12–14. The reliability of the OSSS-3 in this study is acceptable (coefficient alpha = 0.79).




Statistical analysis

The statistical analyses were run by SPSS version 20.0, and figures were prepared in GraphPad Prism version 9. Categorical data was represented using numbers and percentages. To compare categorical variable variations between groups, Chi-square tests were used. The Kolmogorov–Smirnov test, the Shapiro–Wilk test, and normal Q-Q plots were used to determine the data's normality. The median of the interquartile range (IQR) of data from non-normal distributions was shown. When comparing non-normally distributed data between two groups, the Mann–Whitney U-test was used, and when comparing data between more than two groups, the Kruskal–Wallis-test was used. Spearman correlations were used to compare the psychological effects of vaccinated and unvaccinated populations. In addition, binary logistic regression analysis was used to examine potential predictors of psychological effects in both groups. The model fitness test was checked using the Hosmer and Lemeshow goodness of fit test. All of the variables were added in the univariate analysis. Then the multivariate analysis only included the significant variables in the univariate analysis after controlling for confounders (e.g., sex, age, divisions, residence, etc.). For a single predictor, univariate analysis expressed as crude odds ratio (COR) was used, while multivariate analysis expressed as adjusted odds ratio (AOR) was used for multiple predictors, and psychological effects were considered dependent variables. All analyses were conducted at a 95% confidence level, with p-values equal to or <0.05 considered significant.




Results


Demographic, health, and COVID-19-related characteristics

Finally, 3,013 general populations were enrolled in our study, with 1,272 (42.2%) being vaccinated and 1,741 (57.8%) being unvaccinated. The demographic, health, and COVID-19-related characteristics of the study participants are shown in Table 1. Vaccinated populations were significantly more likely to be Dhaka division (56.8 vs. 28.9%, p = 0.00), be married (75.5 vs. 65.8%, p = 0.00), having children (48.3 vs. 38.1%, p = 0.00), smoke (33.5 vs. 24.0%, p = 0.00), have chronic diseases (31.1 vs. 7.9%, p = 0.00), daily social media used (43.3 vs. 29.4%, p = 0.00), be infected with COVID-19 (39.5 vs. 26.3%, p = 0.00), have family members, friends, or colleagues infected with COVID-19 (45.8 vs. 32.1%, p = 0.00), have family members, friends, or colleagues died from COVID-19 (32.2 vs. 24.6%, p = 0.00), and moderate social support (60.9 vs. 45.1%, p = 0.00) than unvaccinated populations. On the other hand, unvaccinated populations were significantly more likely to be male (66.2 vs. 56.4%, p = 0.00), 30–39 years old (60.0 vs. 58.8%, p = 0.00), and have a joint family (64.9 vs. 60.5%, p = 0.02) than vaccinated populations. However, there were no significant differences between the vaccinated and unvaccinated populations in terms of residence (p = 0.06), education level (p = 0.06), occupation (p = 0.17), socioeconomic status (p = 0.61), physical exercise (p = 0.52), and current alcohol drinking behavior (p = 0.18).


TABLE 1 Demographic, health, and COVID-19-related characteristics in vaccinated and unvaccinated populations against COVID-19 infection.
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Scores of psychological effects

Table 2 shows the median of the IQR of psychological effects scores in vaccinated and unvaccinated populations against COVID-19 infection. When compared to unvaccinated populations, vaccinated populations had significantly lower median of the IQR of scores for depression (1.0 [1.0–2.0] vs. 3.0 [1.0–4.0]; p = 0.00), anxiety (2.0 [1.0–3.0] vs. 3.0 [1.0–4.0]; p = 0.00), stress (1.0 [7.0–8.0] vs. 6.0 [4.0–10.0]; p = 0.00), insomnia (3.0 [4.0–7.0] vs. 7.0 [4.0–11.0]; p = 0.00), and fear (7.0 [9.0–16.0] vs. 10.0 [9.0–19.0]; p = 0.01) symptoms, but significantly same median of the IQR of scores for psychological distress symptoms. However, the IQR of scores for PTSD symptoms did not differ significantly between vaccinated and unvaccinated populations (p = 0.23).


TABLE 2 The median of the interquartile range (IQR) of psychological effects scores in vaccinated and unvaccinated populations against COVID-19 infection.
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Prevalence of psychological effects

The prevalence of psychological effects among vaccinated and unvaccinated populations against COVID-19 infection are shown in Figure 1 and Table 3. The prevalence rates of symptoms of psychological distress, depression, anxiety, stress, PTSD, insomnia, and fear symptoms among vaccinated populations were 36.4, 21.1, 25.1, 19.4, 29.4, 18.7, and 16.1%, respectively. On the other hand, the prevalence rates of symptoms of psychological distress, depression, anxiety, stress, PTSD, insomnia, and fear symptoms among unvaccinated populations were 51.5, 37.9, 44.9, 30.4, 38.3, 39.4, and 27.5%, respectively. However, these findings showed that vaccinated populations had significantly lower prevalence rates of psychological distress (36.4 vs. 51.5%, p = 0.00), depression (21.1 vs. 37.9%, p = 0.00), anxiety (25.1 vs. 44.9%, p = 0.00), stress (19.4 vs. 30.4%, p = 0.00), PTSD (29.4 vs. 38.3%, p = 0.00), insomnia (18.7 vs. 39.4%, p = 0.00), and fear symptoms (16.1 vs. 27.5%, p = 0.00) than unvaccinated populations.


[image: Figure 1]
FIGURE 1
 Prevalence of psychological effects among the vaccinated and unvaccinated populations against COVID-19 infection.



TABLE 3 The prevalence of psychological effects among vaccinated and unvaccinated populations against COVID-19 infection.
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Correlations of psychological effects

Spearman's correlations of psychological effects among vaccinated and unvaccinated populations are shown in Table 4. In the vaccinated populations, there was a positive correlation between psychological distress scores and depression (rs = 0.118, p < 0.01) scores. Moreover, depression scores were positively linked to anxiety (rs = 0.207, p < 0.01), and PTSD (rs = 0.134, p < 0.01) scores. Furthermore, there was a positive relationship between anxiety and PTSD (rs = 0.117, p < 0.01) scores. In the unvaccinated populations, there was a positive correlation between psychological distress scores and fear (rs = 0.139, p < 0.01) scores. Moreover, depression scores were positively linked to anxiety (rs = 0.306, p < 0.01) and insomnia (rs = 0.762, p < 0.01) scores. Furthermore, there was a positive relationship between anxiety scores and stress (rs = 0.825, p < 0.01), PTSD (rs = 0.212, p < 0.01), and insomnia (rs = 0.644, p < 0.01) scores. In addition, stress scores were positively linked to PTSD (rs = 0.832, p < 0.01) and insomnia (rs = 0.773, p < 0.01) scores.


TABLE 4 Spearman's correlations of psychological effects among vaccinated and unvaccinated populations against COVID-19 infection.
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Factors associated with psychological effects

The univariate logistic regression analysis results are presented in Supplementary Table S1. The multivariate logistic regression analysis (Supplementary Table S2) showed that among the COVID-19 vaccine recipients, males were significantly higher risk of symptoms of depression (AOR, 1.80; 95% CI, 1.14–2.14), anxiety (AOR, 1.79; 95% CI, 1.13–2.04), and PTSD (AOR, 1.49; 95% CI, 1.18–1.93) compared to females. Vaccinated respondents who lived in nuclear families were significantly higher risk of symptoms of psychological distress (AOR, 1.38; 95% CI, 1.09–1.77), depression (AOR, 1.49; 95% CI, 1.11–1.98), anxiety (AOR, 1.69; 95% CI, 1.21–1.98), and fear (AOR, 1.43; 95% CI, 1.11–1.82) than those who lived in joint families. Except for stress and fear symptoms, married vaccine recipients people were significantly greater risk of all psychological symptoms than those who were divorced, separated, or widowed (e.g., psychological distress: AOR, 1.44; 95% CI, 1.08–1.90; depression: AOR, 2.37; 95% CI, 1.72–3.24). Vaccinated people who used daily social media had significantly more likely to suffer from symptoms of psychological distress (AOR, 1.75; 95% CI, 1.18–2.01), depression (AOR, 1.48; 1.21–1.83), anxiety (AOR, 1.57; 95% CI, 1.16–1.87), and insomnia (AOR, 1.68; 95% CI, 1.02–1.97). Vaccinated respondents who had COVID-19 infected family members, friends, or colleagues were considerably more likely to experience symptoms of psychological distress (AOR, 2.01; 95% CI, 1.33–2.86) and PTSD (AOR, 1.59; 95% CI, 1.10–1.86), but were less likely to experience symptoms of depression (AOR, 0.76; 95% CI, 0.47–0.94) and anxiety (AOR, 0.54; 95% CI, 0.21–0.81). Vaccinated people who lost family members, friends, or colleagues due to the COVID-19 pandemic had significantly higher risk of symptoms of psychological distress (AOR, 1.35; 95% CI, 1.02–1.79), anxiety (AOR, 1.41; 95% CI, 1.11–1.87), and PTSD (AOR, 1.76; 95% CI, 1.24–2.19) than those who did not.

On the other hand, unvaccinated populations who lived in the Dhaka division were significantly associated with an increased risk of depression (AOR, 2.06; 95% CI, 1.40–2.52), anxiety (AOR, 1.86; 95% CI, 1.15–2.47), stress (AOR, 1.92; 95% CI, 1.12–2.88), and insomnia (AOR, 1.88; 95% CI, 1.20–2.94) symptoms than those living in other divisions. Unvaccinated people who had children had significantly higher risk of depression (AOR, 1.66; 95% CI, 1.21–2.18), anxiety (AOR, 1.49; 95% CI, 1.12–1.87), stress (AOR, 1.43; 95% CI, 1.07–1.83), and PTSD (AOR, 1.32; 95% CI, 1.05–1.71) symptoms than those who did not. Except for PTSD and fear symptoms, unvaccinated participants who were unemployed had considerably higher rates of psychological distress (AOR, 1.83; 95% CI, 1.10–2.62), depression (AOR, 1.74; 95% CI, 1.37–2.19), anxiety (AOR, 1.70; 95% CI, 1.12–2.11), stress (AOR, 1.46; 95% CI, 1.08–1.92), and insomnia (AOR, 1.87; 95% CI, 1.20–2.46) symptoms. Unvaccinated people who drank alcohol had significantly greater risk of symptoms of psychological distress (AOR, 2.01; 95% CI, 1.23–2.78), depression (AOR, 1.96; 95% CI, 1.17–2.41), anxiety (AOR, 2.28; 95% CI, 1.27–3.03), and stress (AOR, 1.83; 95% CI, 1.04–2.66) than those who did not. When compared to unvaccinated people who did not have chronic diseases, those with chronic diseases were significantly more likely to experience symptoms of depression (AOR, 1.75; 95% CI, 1.16–2.01), anxiety (AOR, 1.51; 95% CI, 1.07–1.82), and PTSD (AOR, 1.98; 95% CI, 1.12–2.41). Unvaccinated people who were infected with COVID-19 had considerably higher risk of psychological distress (AOR, 1.66; 95% CI, 1.23–2.02), depression (AOR, 1.88; 95% CI, 1.07–2.01), and anxiety (AOR, 1.61; 95% CI, 1.22–1.98) symptoms, but lower risk of fear (AOR, 0.69; 95% CI, 0.41–0.91) symptoms than those who did not. When compared to unvaccinated respondents who had strong social support, those who had poor social support had significantly greater experience of depression (AOR, 1.88; 95% CI, 1.35–2.41), anxiety (AOR, 1.48; 95% CI, 1.01–1.81), and PTSD (AOR, 1.71; 95% CI, 1.20–2.09) symptoms.




Discussion

Bangladesh has been impacted heavily by the COVID-19 pandemic. Every sector has made it an important priority to reduce the impact of COVID-19. This is the first nationwide study that has evaluated the factors associated with psychological effects among vaccinated and unvaccinated populations against COVID-19 infection in Bangladesh. A total of 3,013 general populations were enrolled in our study, with 1,272 (42.2%) being vaccinated and 1,741 (57.8%) being unvaccinated. Our study showed lower prevalence of the symptoms of psychological distress, depression, anxiety, stress, PTSD, insomnia, and fear among vaccinated participants compared with those who were unvaccinated. Psychological distress and PTSD did not vary between groups all other symptoms were considerably lower among vaccinated participants.

This study showed that vaccinated populations had lower prevalence of psychological effects than unvaccinated populations against the COVID-19 outbreak in Bangladesh. Our results are consistent with a study conducted in China among 34,041 general public, which found that the psychological stress level decreased after vaccination (36). Moreover, a nationally representative cohort study of 5,792 adults conducted in the United States found that receiving a COVID-19 vaccination was linked to reduced psychological distress (54), which is also consistent with our findings. Furthermore, a study conducted in Turkey among 304 individuals by Bilge et al. (55) found that the vaccinated individuals had lower scores for depression and anxiety symptoms than unvaccinated individuals, indicating that vaccination may have a positive effect on improving mental health. This finding is also in line with our results. Understanding and addressing the general public's change in psychological effects after receiving the COVID-19 vaccine may assist the government and policymakers in providing comprehensive and accurate information to those who are hesitant or resistant to vaccination, as well as boosting their confidence in the ongoing vaccination campaign. The current study showed many demographic, health, and COVID-19-related factors linked to vaccinated and unvaccinated populations.

Our results showed that male vaccinated populations were significantly higher risk of symptoms of depression, anxiety, and PTSD compared to females, which is consistent with the findings in other studies (56). This finding is consistent with prior research, which found that male participants displayed a remarkably higher risk for depression symptoms (57). Another study found that male participants showed higher PTSD symptoms than females during the COVID-19 pandemic, which is also consistent with our results (58). But most of the previous Bangladeshi studies found that females were at a higher risk of depression, anxiety, and PTSD symptoms than males during the COVID-19 pandemic period (22, 24). Male participants' higher susceptibility to mental health symptoms during the pandemic may be due to their higher infective rate and more frequent risky behaviors during pandemics (59, 60). However, a study in Bangladesh reported that male participants were more likely to the willingness to pay for the COVID-19 vaccine than females, which is in line with our results (61). Males may have known more about COVID-19 vaccines in Bangladesh than females (62). Therefore, they are more likely to accept the COVID-19 vaccine.

The current study demonstrated that vaccinated people who lived in nuclear families were significantly higher risk of psychological distress, depression, anxiety, and fear symptoms. This finding is consistent with previous Bangladeshi research, which found that participants living in nuclear families reported a higher level of depression and anxiety symptoms during the COVID-19 pandemic (63). A nationwide cross-sectional study among 1,427 Bangladeshi adults found that individuals who lived in nuclear families (≤4 members) were more likely to suffer from psychological problems during the COVID-19 pandemic (24). Since the lockdown was implemented, it's probable that people have been in close contact with their families and have been forced to stay at home for extended periods. As a result, persons who lived in larger families were more likely to have meaningful dialogues and interactions with their family members than those who lived in nuclear households. Therefore, people who lived in nuclear families were more likely to suffer from mental illness. However, recent research in Bangladesh found that residing in a nuclear family was associated with more excellent knowledge about COVID-19 vaccines, which is consistent with our findings (64). Another study indicated that people who lived alone or with a large family (five people) were less likely to say they would be vaccinated for COVID-19 than people who lived in families of two to four people (65). People who grew up in nuclear households were probably more concerned about their health, so they were more accepting of vaccines.

Our findings found that except for stress and fear symptoms, vaccinated populations who were married were significantly associated with a greater risk of all psychological symptoms. A recent national cross-sectional study involving 1,311 community-dwelling individuals in Bangladesh, which found that participants who were married were more likely to be suffering from anxiety symptoms during the COVID-19 pandemic (23). Another study in the same country discovered that marriage increases the risk of mental health problems (66, 67). Both findings are consistent with our findings. It could be why married people have more family responsibilities than unmarried people. However, a cross-sectional online survey among 850 Bangladeshi adults discovered that married individuals were more aware of the vaccine than unmarried individuals, which is similar to our findings (68). Similarly, married people were more likely to declare their intention to obtain COVID-19 immunizations (69). The possible reason behind this might be that married people are worried about their partner. For both, immunization can minimize the chance of illness. Furthermore, knowledge distribution can be enough when they discuss with their partner. Perceived illness risks and attitudes alter depending on relationship status, influencing the decision to use a vaccine.

The present study discovered that vaccinated populations who used daily social media had significantly more likely to suffer from symptoms of psychological distress, depression, anxiety, and insomnia. A Bangladeshi study reported that respondents who used higher social media were associated with depression and anxiety symptoms, which is in line with our findings (70). Similar studies conducted in the same country also reported that those who follow COVID-19-related news on social or other media daily were more likely to have mental health problems (15, 21). Propaganda, falsehoods, conspiracy theories, and other aspects of the pandemic have risen, while social media has emerged as one of the most critical sources of COVID-19-related information. As a result, regularly utilizing social media was a substantial risk factor for psychological problems (71). In August 2020, a survey of 517 Nigerian social media users indicated that 74.5 percent intend to take the COVID-19 vaccination when it is ready (72). Similarly, Piltch-Loeb et al. (73) discovered that those who obtained vaccine information through traditional media rather than social media or both traditional and social media were more willing to accept it. Both studies corroborate our findings. This could be because social media platforms can help educate vaccination doubts, while traditional media outlets should continue to offer data-driven and informed vaccine information to their audiences.

Our findings revealed that vaccinated populations with COVID-19 infected family members, friends, or colleagues had significantly higher risk of symptoms of psychological distress and PTSD but lower risk of depression and anxiety. A study done on Bangladeshi residents demonstrated that participants who reported having family or acquaintances infected with COVID-19 were a protective factor against anxiety symptoms, confirming our findings (21). Furthermore, a cross-sectional study conducted on 3,480 people in Spain reported that those with a close relative infected were associated with more significant symptomatology in PTSD symptoms (74). Family members, acquaintances, or colleagues of COVID-19 patients may likely be concerned about becoming infected, quarantined, and feeling ostracized, all of which may worsen psychological problems. However, a large sample study in Bangladesh showed that those with family members diagnosed with COVID-19 were more likely to accept the COVID-19 vaccine, which is in line with our findings (75). Their decision was probably affected by social responsibility and positive experiences with vaccination and immunization programs.

The current study discovered that people who were vaccinated against COVID-19 and lost family members, friends, or coworkers were significantly higher risk of psychological distress, anxiety, and PTSD symptoms. In a study conducted in Bangladesh by Zubayer et al. (21), having relatives or acquaintances who died from COVID-19 was found to be a stronger predictor of anxiety symptoms, which is in line with our findings. Similarly, another study involving 10,754 people from 31 Iranian districts revealed that losing a loved one to COVID-19 causes psychological issues (76). This conclusion is also consistent with the framework proposed by Ghaleb et al. (66), which found that having a friend who died of COVID-19 was related to greater psychological distress levels. It could be due to people's concern for the wellbeing of family members, friends, or coworkers and their safety. However, a cross-sectional study of 883 people in Pakistan reported that those who had lost family members, friends, or coworkers significantly impacted their willingness to accept the COVID-19 vaccine (77). A probable explanation is that people whose relatives have died from COVID-19 may have learned more about the virus and its consequences on human health. As a result, they may desire to protect themselves by getting COVID-19 vaccines.

The present study found that unvaccinated populations who lived in the Dhaka division were significantly associated with an increased risk of depression, anxiety, stress, and insomnia symptoms. A study conducted among 10,609 individuals in the COVID-19 outbreak in Bangladesh showed that respondents who lived in Dhaka found higher experienced symptoms of depression, anxiety, and stress (78). According to two similar studies conducted in the same country, respondents who lived in the Dhaka division were significantly more likely to be depression, anxiety, and insomnia symptoms (22, 79). The initial findings supported our findings. This could be a contributing factor because the Dhaka division has the most significant population and handles most COVID-19 cases in Bangladesh (16). Therefore, during this or future pandemics, residents from the Dhaka division should receive special attention and care from the relevant authorities. In addition, Dhaka, the capital city of Bangladesh, is home to an estimated four million slum inhabitants (80). They are a socioeconomically deprived group with little understanding of COVID-19 and weak prophylactic actions against virus infection (17). This may contribute to their aversion to immunization. A comparable survey in the Mumbai slum in India reported a 20% unacceptance of COVID-19 vaccines among slum inhabitants (81).

Our findings showed that unvaccinated populations who had children had a significantly greater risk of depression, anxiety, stress, and PTSD symptoms. A recent study in Bangladesh found that respondents who had children during the COVID-19 pandemic had more depression and stress symptoms, which is confirmed by our findings (82). Similarly, it is also consistent with earlier studies conducted among the 1,041 general population of the Republic of Ireland, Karatzias et al. (58) revealed that people with children had a higher risk of PTSD symptoms. Similar findings are reported in a previous study (66). This link could be explained by concern about spreading the virus to family members. However, this outcome is consistent with other investigations, which found that vaccine hesitancy was higher among those who had children at home (83). It's possible that participants were worried about vaccine side effects on themselves or their children.

Unsurprisingly, the current study found that unvaccinated populations who were unemployed had higher rates of psychological distress, depression, anxiety, stress, and insomnia symptoms. This conclusion is backed by research of 974 healthy persons done in Bangladesh, which found that unemployed people had higher rates of depression, anxiety, and stress symptoms during the COVID-19 pandemic (84). This finding is also supported by a nationwide study conducted in the same country, which reported that unemployed respondents experienced high-stress levels during the COVID-19 pandemic (24). Similarly, an online cross-sectional survey among 672 Bangladeshi people during the COVID-19 pandemic showed that unemployed respondents were more likely to be had poor mental health (85). Unemployment is likely linked to low self-esteem, social isolation, and low income, which can contribute to psychological problems. However, a nationwide investigation in Bangladesh involving 1,134 adults aged 18 and over found that unemployment was associated with a higher risk of COVID-19 vaccine discomfort, which is consistent with our findings (86). On the other hand, other research found that unemployed persons were more inclined to receive the COVID-19 vaccination since, in some locations, unemployed people may seek to return to employment, which can only happen after immunization (83, 87).

The current study revealed that unvaccinated populations who drank alcohol had significantly higher risk of psychological distress, depression, anxiety, and stress symptoms. This conclusion is supported by several Bangladeshi COVID-19-related studies, which found that those who drank alcohol had a substantially increased risk of developing psychological problems (22, 88). Research shows that people who drink alcohol are more likely to develop mental health problems. People with severe mental illness are also more prone to have alcohol issues. This could be because they ‘self-medicate' or drink to cope with unpleasant feelings or symptoms (89). However, a nationwide study of 23,142 people in Japan found that respondents who consumed alcohol were significantly associated with COVID-19 vaccine hesitancy, which is similar to our results (90). Furthermore, a recent study demonstrated that those who drank alcohol daily had a lower level of vaccine literacy (91). It might be possible because there are misleading rumors and misconceptions about immunizations. To boost vaccine acceptance among the general population, our findings suggest that false rumors and misconceptions concerning COVID-19 immunizations should be eliminated, and people should be educated on the actual scientific facts.

The present study demonstrated that unvaccinated populations with chronic diseases were significantly higher risk of symptoms of depression, anxiety, and PTSD. Our findings supported Mamun et al. (22) from a population-based nationwide study of 10,067 individuals in Bangladesh, which indicated that respondents with chronic diseases were more experienced with depression symptoms during the COVID-19 pandemic. Another study in the same country also reported that participants with chronic diseases had a higher chance of depression and anxiety symptoms during the COVID-19 pandemic (79). During the COVID-19 pandemic, a similar study undertaken in Ireland found that people with chronic conditions had a higher risk of depression, anxiety, and PTSD symptoms (58). Any psychological containment plan should cater to these individuals and provide them with tailored tools and tactics to help them psychologically cope with the COVID-19 crisis. However, in a study of 3,646 Bangladeshi adults aged 18 years or above, Abedin et al. (92) discovered that those with chronic conditions were more likely to be vaccine-hesitant, which is also supported by our findings. Low vaccine understanding, concerns about effectiveness, potential adverse effects, and a lack of trust in vaccines are possible reasons for vaccine refusal. Our findings indicated that people should be health-conscious and vaccinated as soon as possible.

Our findings discovered that unvaccinated populations who were infected with COVID-19 were more likely to suffer from psychological distress, depression, and anxiety symptoms but lower risk of fear symptoms. Consistent with our findings, a recent study conducted in Bangladesh by Abir et al. (93) discovered that those who had been tested for COVID-19 had a higher risk of psychological distress symptoms. Another study in the same country also found the same results (94). A study involving 56,679 adults aged 18 and older from all 34 province-level locations in China found that people with confirmed or suspected COVID-19 had a significantly higher risk of depression and anxiety symptoms, which also matched our findings (57). Moreover, Wang and colleagues (95) observed similar findings in a comprehensive evaluation of 68 research, including 288,830 participants from 19 countries. It's probable that they were worried about the consequences of getting infected with such a dangerous new virus and that they were bored, isolated, and frustrated while in quarantine. However, a study in Bangladesh indicated that those who had previously been infected with COVID-19 were less willing to get vaccinated than those who had not, which is supported by our results (92). This implies a lack of health communication, as there is a widespread misconception that a person gains immunity after recovering from a COVID-19 infection, which may have contributed to this group's unwillingness. The findings of this study point to the necessity for increased public education and risk awareness to take preventive measures to improve COVID-19 pandemic control.

Undoubtedly, unvaccinated populations with poor social support had significantly more significant experience of depression, anxiety, and PTSD symptoms. Our results are consistent with those of Zhang et al. (96), who discovered that people who had less social support had a higher risk of depression and anxiety symptoms. A similar study conducted in China also demonstrated that respondents who had lower social support were more likely to be a chance of depression and PTSD symptoms (56). However, a study conducted in the Philippines found that having more social support was associated with a good intention to obtain the human papillomavirus (HPV) vaccine, which is in line with our findings (97). Social support is vital for dealing with psychological problems and may also be associated with vaccine antibody responses (53, 98). Therefore, the results of this study may guide authorities and policymakers on how to address psychological difficulties and reduce resistance to the COVID-19 vaccine by enlisting the help of family, friends, and coworkers.



Suggestions

Several actions may and should be taken right now to mitigate the psychological effects of the COVID-19 pandemic on the general public. First, COVID-19 vaccination uptake can be increased after the findings highlighted in this study are addressed, and the immunizations' long-term beneficial and psychological effects are communicated to the general public. To ensure that COVID-19 immunizations reach as many people as possible, the government, public health professionals, and advocates must be prepared to handle vaccine anxiety and boost vaccine education among potential recipients. Evidence-based educational and policy approaches are needed to address these concerns and support COVID-19 vaccination programs. Second, according to the current findings, risky persons should receive special care due to their vulnerability to significant psychological problems. Third, cognitive behavior therapy (CBT) is the most evidence-based treatment, notably internet-based CBT, which can be helpful for mental health interventions during the pandemic. Fourth, the government, non-governmental organizations (NGOs), voluntary organizations, and youth-led projects should offer free tele-counseling and video-counseling, develop psychological support programs for various institutions and workplaces, and develop guidelines for these support services to assist people with mental health problems. Fifth, based on our findings, Bangladesh's general population needs immediate community-based psychosocial support and mental health awareness. Sixth, providing clear communication with regular and transparent updates about the COVID-19 outbreak, advising people to activate their social networks to improve connection with others and maintain their normal daily routine when applicable, and ensuring basic supplies could all help to alleviate mental health problems.



Strengths and limitations

Some of the study's advantages are as follows: first, this is the first nationwide study in Bangladesh that has evaluated the psychological effects and associated factors among vaccinated and unvaccinated general populations against COVID-19 infection. Second, this groundbreaking study revealed that people's COVID-19 immunization had a significant positive impact on their mental health. Third, it was possible to draw meaningful conclusions from this study because it included all of Bangladesh's divisions and occupations. Fourth, this research will add to our understanding of COVID-19 vaccination and mental health, as well as assist governments and policymakers in developing an effective vaccine campaign to achieve vaccination coverage and herd immunity among various occupational populations during the COVID-19 pandemic. Finally, our findings could be useful in policymaking, identifying high-risk communities, and developing frameworks for population-specific psychological crisis management.

Our research is not without limitations. First, psychological effects were assessed using a self-report technique and an online survey. Only people who have a smartphone and use some SNS/apps participated in the survey. To acquire a more thorough understanding of the situation, future studies should involve clinical interviews or qualitative studies. Second, only the people who had the two doses of vaccine were included in the survey, and those who had one dose of vaccine were excluded. Future studies should examine whether there were comparable differences between those who received a single dose or booster dose of the vaccination and those who did not. Third, because it was a cross-sectional study, there was no way to prove causation. Therefore, this study recommends that longitudinal studies be conducted to overcome this limitation. Fourth, convenient and snowball sampling was used in this study, resulting in selection biases and poor representativeness. Fifth, it is impossible to assess the participation rate because it is unknown how many subjects received the survey link. Sixth, pre-existing co-morbidity (males, Dhaka residents, and unemployed individuals) may also have the effect on mental health following vaccination, which is considered a stressful event. Last but not least, in this study, factors such as which developer's vaccination you received and whether or not you received any vaccine beyond the age of 18 were not considered.



Conclusion

This study recommends immunizing unvaccinated populations as soon as possible to prevent infection and boost mental health. Males, nuclear family members, married people, daily social media users, people who had COVID-19 infected family members, friends, or colleagues, and people who had lost family members, friends, or colleagues due to the COVID-19 pandemic were associated with higher mental health problems among vaccine recipients. In contrast, participants living in the Dhaka division, having children, unemployed, drinking alcohol, having chronic diseases, being infected with COVID-19, and having poor social support were associated with higher mental health problems among those who did not receive the vaccine. Vulnerable people needed special care, health-related education, and psychological assistance.
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