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Introduction: People living with HIV often face inequalities and negative outcomes, which make them vulnerable. To protect this population and achieve herd immunity, it is crucial for COVID-19 vaccination efforts to prioritize and encourage vaccination among people living with HIV (PLWH). However, in Ethiopia, there is a lack of motivation in this regard. To tackle this issue, a study was conducted in the Bench Sheko Zone of Southwest Ethiopia. The study aimed to assess pandemic fatigue, behavioral intention to get vaccinated, and factors influencing COVID-19 vaccine acceptance among PLWH in that region.

Methods: A facility-based cross-sectional study was conducted among individuals living with HIV who were over 18 years old in Bench-Sheko Zone, located in Southwest Ethiopia. The study included a total of 590 participants from four ART healthcare facilities within the zone. The researchers utilized the Theory of Planned Behavior to examine the predictors of intention to use preconception care. Multiple linear regression analysis was employed to determine these predictors, with a p-value of less than 0.05 considered as indicative of a significant association. The final analysis of the study involved the use of linear regression analysis, and the measure of association was presented as the standardized B coefficient following a multivariable logistic regression analysis.

Result: In the conducted study, the response rate was an impressive 98%. The researchers aimed to investigate the behavioral intention toward the COVID-19 vaccine, which was found to be 55.7%. The average age of the participants in the study was 34.65 ± 6.67. The study was the assessment of pandemic fatigue, which had a mean value of 17.22 ± 5.28. During the multivariate linear regression analysis, four predictor variables were identified. Among these, three variables, namely subjective norm, pandemic fatigue, and age, positively influenced the behavioral intention toward the COVID-19 vaccine. Comprehending these factors can assist healthcare professionals and policymakers in formulating precise interventions and strategies aimed at enhancing the acceptance and adoption of vaccines.

Conclusion: The study indicates that individuals living with HIV have shown lower vaccine intention compared to previous research. The study identifies subjective norm, pandemic control measures, income, and age as predictors of individuals’ intention to receive the COVID-19 vaccine.
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Introduction

Vaccines are a crucial tool in preventing and controlling infectious diseases, saving countless lives. By vaccinating large portions of a community, herd immunity can be achieved, which effectively slows the spread of pandemics (1, 2). However, successfully controlling the COVID-19 pandemic through vaccination requires more than just vaccine efficacy and safety. It is essential that the vaccine is widely accepted by the population (3–5). COVID-19 vaccines have the potential to greatly reduce the spread of the virus from infected individuals to others, making vaccination a critical strategy in limiting the pandemic’s impact (6, 7). Unfortunately, concerns around vaccine safety, fear of contracting COVID-19, attitudes toward the vaccine, worries about genetic implications, and doubts about its effectiveness have all contributed to lower uptake of COVID-19 vaccines (8, 9). Furthermore, various beliefs and misconceptions have also influenced vaccine uptake among different population groups (10).

Vulnerable populations, such as individuals living with HIV, tend to experience worse outcomes when it comes to COVID-19 compared to those without HIV (11–13). At present, there is limited available evidence regarding the specific impact of HIV infection on the risk of experiencing adverse outcomes from COVID-19 (14). It has been observed that people living with HIV are more likely to be hospitalized and face a higher risk of mortality compared to individuals without diagnosed HIV (12, 15). For instance, a large population-based study conducted in South Africa revealed that the COVID-19 mortality risk among people living with HIV was twice as high as that of those without HIV (16). Similarly, in Spain, HIV-infected patients with COVID-19 had a higher prevalence of critical illnesses compared to those without HIV (17). Additionally, in the UK, individuals with HIV had a greater risk of COVID-19-related death compared to those without HIV (18).

Numerous studies have examined the public’s inclination to receive the COVID-19 vaccine, revealing interesting findings from different regions. In Europe, a study encompassing participants from Denmark, France, Germany, Italy, Portugal, the Netherlands, and the UK indicated a relatively high response rate of 74% (3). When exploring the factors associated with the willingness to be vaccinated against COVID-19, we can classify them into demographic and health-related predictors, as well as predictors based on theoretical behavior models. Recent studies have demonstrated that a significantly higher proportion of men (77.9%) compared to women (70.1%), particularly among men above the age of 55, exhibited a willingness to get vaccinated (3). These findings shed light on the importance of considering gender and age as potential influencing factors in vaccination intentions. It is worth noting that these statistics represent the response rates at the time of the respective studies and may have evolved since then. Nonetheless, understanding the factors that contribute to individuals’ willingness to receive the COVID-19 vaccine is crucial for public health initiatives and targeted interventions.

In other studies the intention to receive COVID-19 vaccine was 71.3% in Foch hospital France (19), 70.7% in British Columbia, Canada (20), 37.2% in Hong Hong, Chana (21), 36.4% in Jordan (22), 30.50% in Gaza strip (23), 34.2% in Gonder Ethiopia (24), 31.4% in study conducted by Belsti et al. (25), 64.9% in Ethiopia (26), 48.4% in southwestern Ethiopia (27), and 33.7% in Southwest Ethiopia (28).

The COVID-19 pandemic has had a profound impact on people’s lifestyles and well-being. As the crisis has persisted, it is not surprising that many are experiencing pandemic fatigue, which is a natural response to prolonged public health emergencies (29). However, this fatigue can lead to doubts about the effectiveness of COVID-19 mitigation strategies, which can make individuals reluctant to take necessary actions such as getting vaccinated. This can hinder efforts to end the pandemic (30, 31). Studies have shown that fear of vaccine side effects is the primary reason for vaccine hesitancy, which is a significant obstacle to achieving widespread vaccination. Pandemic fatigue and vaccine hesitancy are the most challenging issues currently facing public health officials, and they have the potential to worsen the COVID-19 situation (31–36).

Similarly, individuals who perceive themselves to be at risk for the disease (37) and those who have been advised by their healthcare provider to get vaccinated against COVID-19 (38) are more likely to express their willingness to receive a COVID-19 vaccination. Although there have been relatively few studies specifically investigating the willingness to receive a COVID-19 vaccine, numerous studies have explored the acceptance of the influenza vaccine. In this study, which aims to determine the willingness to receive a COVID-19 vaccine, I have incorporated some of the factors examined in the context of the influenza vaccine. The literature highlights several prominent characteristics that describe patients who intend to receive an influenza vaccine. It appears that males are more inclined to get vaccinated compared to females (39, 40), and older patients aged 65 and above show greater willingness to receive vaccination compared to younger patients (41). Additionally, patients with higher levels of education and income are more willing to get vaccinated (42, 43), as well as those with chronic health conditions and those who perceive their health to be less optimal (44).

The Theory of Planned Behavior (TPB) was developed by Icek Ajzen as an expansion of the Theory of Reasoned Action (45). Its purpose is to forecast an individual’s behavior based on their intention to receive vaccination. The TPB model takes into account various factors, including the individual’s attitude toward vaccination, subjective norms surrounding vaccination, perception of behavioral control over vaccination, and self-efficacy for vaccination. Research indicates that self-efficacy plays a crucial role in predicting intentions related to health (46, 47). Overall, the TPB provides a comprehensive framework for comprehending and predicting an individual’s intentions to engage in health-related behaviors, such as receiving vaccination, by considering factors such as attitudes, social norms, perceived control, and self-efficacy (45, 48–50).

Amidst the COVID-19 pandemic, research has shown that certain health beliefs are associated with people’s willingness to receive the vaccine. Specifically, individuals who have a greater belief in the likelihood of contracting a COVID-19 infection in the future and who recognize the severity of the illness are more inclined to accept vaccination, as per a study (5). To further investigate the relationship between COVID-19 and preventive behaviors, researchers have utilized the Theory of Planned Behavior (TPB) in numerous studies (51, 52). In order to effectively combat the ongoing COVID-19 pandemic, a comprehensive approach is required. This approach should include effective communication, education, and support to alleviate concerns about vaccine side effects and combat the fatigue associated with the prolonged pandemic. Despite the fact that approximately two years have passed since the pandemic began, the transmission of COVID-19 remains prevalent both in Ethiopia and worldwide. However, there is currently a lack of studies examining the concept of pandemic fatigue specifically within the Ethiopian population. Additionally, little research has been conducted to explore the potential relationship between pandemic fatigue, adherence to preventive measures aimed at reducing infection rates, and individuals’ intention to receive COVID-19 vaccinations. This knowledge gap highlights the need for comprehensive investigations to better understand the impact of pandemic fatigue on public health behaviors and attitudes toward vaccination in Ethiopia. By conducting such studies, valuable insights can be gained to inform targeted interventions and strategies to combat the pandemic effectively. To address this gap, this study aims to assess the intention and predictors of COVID-19 vaccination among individuals living with HIV in this region. Through this research, a better understanding of the factors that influence vaccine acceptance in this specific population can be gained.



Materials and methods


Study area and design

This research study was conducted in Bench-Sheko Zone, Southwest Ethiopian people region, a region located approximately 561 km from the capital city of Ethiopia, Addis Ababa, and 120 km from the capital city of South West Ethiopian People Regional State, Bonga. The total population of the zone is 625,345, with Mizan Aman serving as the capital city. The Bench Sheko Zone boasts 1 Teaching Hospital, 2 general hospitals, 26 health centers, 9 medium clinics, 122 primary clinics, 35 drug stores, 128 health posts, and 5 rural drug stores.

The study focused on people living with HIV who were receiving treatment in the 8 HIV/AIDS treatment centers located within these health facilities. For this particular study, four health facilities were selected at random, and a facility-based cross-sectional study was conducted from December 1 to May 30, 2022.



Study participants


Source population

The source population consisted of individuals aged 18 and above who were living with HIV.



Study population

All individuals aged 18 and above living in the Bench Sheko Zone who have been randomly selected and meet the inclusion criteria, and who are also living with HIV.



Inclusion criteria

This study included individuals above the age of 18 who were living with HIV/AIDS and receiving care at selected health facilities in Bench Sheko Zone. Only those who had not completed their vaccinations were included in the study.



Exclusion criteria

Individuals living with HIV who experience severe illness and are unable to provide a response were not included in the study. Similarly, individuals living with HIV who are deaf and unable to communicate were also excluded from the study.




Sample size determination and procedure

The sample size was determined by the following procedures.

Z α/2 = 1.96 standard score corresponding to 95% confidence interval,

Margin of error (d = 0.4),

Previous study intention to COVID-19 vaccination was 33.7% (28).

Sample size was calculated using the formula:
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Where n = sample size.

Z = the standard normal value at 95% CI is 1.96.

P = prevalence of vaccine hesitancy p = 0.337.

D = margin of error = 0.04.

The study initially aimed to have a sample size of 536 PLHIV individuals, taking into account a 10% non-response rate. However, to ensure that potential non-response was accounted for, the final sample size was increased to 590. The researchers randomly selected four out of the eight health facilities that provide ART services. After selecting the health facilities, the total sample size was proportionally allocated based on the size of each selected facility. To select the participants, the researchers used a simple random sampling method. They enrolled respondents at each health facility while they were waiting to receive healthcare services. Approximately 40 PLHIV individuals receive care and treatment follow-up services at the health facility on a daily basis. To conduct the sampling process, the researchers used simple random sampling, assigning random numbers to potential study participants in the waiting area of the health center on each data collection day.



Study variables

This study focused on identifying the factors that influence people’s willingness to receive the COVID-19 vaccine. The researchers examined a range of socio-demographic factors such as age, marital status, family size, education level, religion, and income, as well as factors related to COVID-19, such as past experience with the virus and knowledge about it. They also considered factors related to the theory of planned behavior, including attitudes, subjective norms, and perceived behavioral control. By analyzing these factors, the researchers aimed to gain insights into what motivates individuals to get vaccinated against COVID-19.



Data collection

The study utilized a structured questionnaire for data collection. Initially developed in English, the questionnaire drew from relevant literature and an elicitation study. To ensure linguistic accuracy, experienced instructors specializing in health education and behavioral science translated the questionnaire into Amharic. Subsequently, the Amharic version was re-translated back into English by senior instructors in the same field to assess translation consistency. The questionnaire underwent review by seven experts to establish face and content validity. The finalized Amharic version was used for data collection.

For the data collection process, three diploma holder nurses served as data collectors, supervised by a Bachelor of Science in public health. Both the collectors and supervisor received a comprehensive two-day training session covering the study’s objectives, data collection techniques, questionnaire content, and the importance of maintaining participant confidentiality. Prior to official data collection, a pre-test was conducted on 5% (40) of the total sample size. Based on the pre-test findings, any vague questions or unclear concepts in the questionnaire were modified to ensure clarity before administering it to the actual study participants. This rigorous process ensured the validity and reliability of the collected data.



Quality control

The questionnaire was initially prepared in English and then translated into Amharic to maintain consistency and accuracy. To ensure the quality of the translation, it was re-translated back to English by another person. Before the actual data collection, the questionnaire underwent a pre-test conducted by data collectors who were not involved in the main data collection process. To ensure proper data collection, the data collectors and supervisors received comprehensive training on the data collection process, approach, and data quality management. The supervisors closely monitored the data collection activities to ensure clarity, completeness, and adherence to proper procedures. After the data collection phase, the principal investigator reviewed the questionnaire for clarity and completeness. To enhance data quality, a double data entry process was implemented using separate data sheets. This involved entering the collected data twice to minimize errors and ensure accuracy. Additionally, health education professionals, health facility vaccine providers, epidemiologists, and vaccine experts evaluated the content validity of the questionnaire. They conducted a thorough review to assess the necessity and relevance of each item using a 4-point Likert scale. The content validity index (CVI) was calculated for each item and construct, with a value of 0.833 or higher indicating an acceptable range. For construct validity, a reliability test was conducted, which yielded results within an acceptable range. The Cronbach’s alpha coefficient, a measure of internal consistency, was also found to be within an acceptable range (0.541–0.796). These measures ensure that the questionnaire accurately captures the intended constructs and provides reliable data. Overall, these rigorous steps were taken to ensure the consistency, accuracy, and quality of the questionnaire and the data collected through it.



Measurements

The survey included questions that evaluated several aspects, including (1) demographic information and overall health status, (2) history of SARS-CoV-2 infection and any adverse reactions to the initial COVID-19 vaccination, (3) level of pandemic fatigue, (4) Knowledge toward the COVID-19 vaccine, and (5) intention to receive a COVID-19 vaccine. The measurement and the coding of each variables presented on Table 1.



TABLE 1 Measurement of each variables in the study.
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Pandemic fatigue

Pandemic fatigue is a common and natural response to an extended period of dealing with a public health crisis. In a recent study, researchers aimed to assess whether individuals were experiencing demotivation and exhaustion as a result of the challenges posed by the COVID-19 pandemic. It is important to note that there is currently no established method specifically designed to measure pandemic fatigue related to COVID-19. However, for the purposes of this study, the researchers adapted a scale from a previous study. The scale consisted of six items, and participants were asked to rate their level of agreement on a Likert-type scale ranging from 1 (strongly disagree) to 5 (strongly agree). The total score on this scale can range from 6 to 42, with higher scores indicating a higher level of pandemic fatigue. The researchers categorized the pandemic fatigue scores as follows: a score of 6–22 indicated low pandemic fatigue, while a score of 23–42 indicated high pandemic fatigue (53).



Practice of recommended measures against COVID-19 infection

The study evaluated effective measures for preventing COVID-19 infection using a specific set of 10 items. These items covered a range of preventive measures, such as wearing face masks, practicing hand hygiene, maintaining social distancing, and avoiding crowded places. Participants were asked to rate their current adherence to these measures on a 4-point Likert-type scale, ranging from 0 (never) to 3 (most of the time). The total score ranged from 0 to 30, with higher scores indicating a stronger commitment to preventive practices. To classify participants’ preventive health behavior toward COVID-19, the mean score of the items was used. A higher mean score indicated good adherence to preventive measures, while a lower mean score indicated poor adherence. For further analysis, the preventive measures score was categorized into two groups: scores of 0–23 and scores of 24–30 (24).


Knowledge about COVID-19 vaccine

The knowledge about the COVID-19 vaccine was assessed using eleven items, each with two response categories: 1 for “yes” and 2 for “no.” A correct answer was assigned a code of 1, while incorrect and unknown answers were coded as zero. The total score, obtained by summing the individual item scores, indicated the level of knowledge about the COVID-19 vaccine. Additionally, the mean score of the items was used to categorize the knowledge as either good or poor. If the score was at or above the mean, it was considered as good knowledge, while scores below the mean were categorized as poor knowledge (24).



Intention

The readiness of an individual to receive the COVID-19 vaccine can be assessed using three items, each rated on a five-point Likert scale. A higher total score indicates a stronger intention to receive the COVID-19 vaccine, with a range of scores from 3 to 15. The score of COVID-19 vaccine receive intention was obtained from the mean score of 3 related questions.



Attitude (AT)

The measurement was conducted using a questionnaire consisting of six items. Each item was rated on a five-point Likert scale, ranging from “strongly disagree” to “strongly agree.” The composite score, which ranged from six to thirty, reflected the individual’s overall attitude toward the COVID-19 vaccine. A higher score indicated a more positive attitude toward the vaccine.



Subjective norm (SN)

A study was conducted to evaluate how people perceive the level of societal approval or disapproval toward the COVID-19 vaccine. The assessment was based on four items, which were rated on a five-point Likert scale. The resulting composite score, which ranged from four to twenty, was used to determine the extent of social influence toward the COVID-19 vaccine. A higher score indicated a greater level of societal support for the vaccine.



Perceived behavioral control (PBC)

The research evaluated how individuals perceive their ability to influence factors related to the COVID-19 vaccine. This assessment was conducted using four items, where participants rated each item on a five-point Likert scale. The composite score ranged from four to twenty, with higher scores indicating a stronger belief in individuals’ capacity to control these factors.




Data processing and analysis

The data collected underwent a rigorous cleaning process and was then entered into Epi-data version 4.6. Subsequently, it was exported to SPSS version 25 for analysis. During the data cleaning process, various steps were taken, including recoding variables and checking for missing values.

Based on the findings, a simple linear regression was conducted to examine the association between each independent variable and the intention to receive the COVID-19 vaccine. Only variables with a p-value less than 0.25 in the simple linear regression analysis were selected for inclusion in the subsequent multiple linear regression.

To ensure the validity of the analysis, several assumptions were thoroughly checked. The linearity assumptions were assessed using scatter plots for simple linear regression, and for multiple linear regression, standardized residuals were plotted against predicted values. The assumption of homoscedasticity was tested using Cameron & Trivedi’s decomposition of the IM-test with the number of predictors, which yielded insignificant results. Multicollinearity assumptions were evaluated using the variance inflation factor (VIF), and all variables demonstrated values below five, indicating no significant multicollinearity. To determine the extent to which the independent variables explain the variation in the intention to receive the COVID-19 vaccine, the R-square value was calculated. p-value <0.05 was considered to indicate significant association. The statistical association of dependent variables with independent variables were determined by p-value ≤ 0.05 (54, 55) and Standardized β-coefficient with 95% confidence interval. Additionally, the effect of each independent variable on the intention to receive the COVID-19 vaccine was interpreted using standardized β coefficients. These coefficients provide insights into the strength and direction of the relationship between the independent variables and the intention to receive the COVID-19 vaccine.




Results


Demographic information and overall health status

The study achieved a high response rate of 98%, indicating a strong level of participation. Among the total participants, 259 individuals (44.8%) fell into the age category of 35–44 years old. The mean age of the study participants was 34.65 ± 6.67, indicating a relatively young population. The majority of participants, 364 individuals (63.0%), were female, highlighting the gender distribution within the study. In terms of residence, 452 participants (78.2%) were from urban areas, while 279 participants (48.3%) identified as followers of the Orthodox religion, as indicated in Table 2.



TABLE 2 Demographic and health characteristics of the study participants in Bench Sheko Zone, Southwest Ethiopia.
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Pandemic fatigue

Figure 1 illustrates the distribution of agreement levels for the six items measuring pandemic fatigue. The pandemic fatigue was measured using five items such as strongly disagree, disagree, neutral, agree and strongly agree. The mean value with standard deviation was calculated from each items. The reliability of these Likert scale variables was found to be 74.9%. Among the respondents, 18.7% reported agreeing that they are tired of hearing about COVID-19, while 13.5% strongly agreed that they are exhausted from all COVID-19 discussions in the media, such as TV shows, newspapers, and radio programs. On average, the total pandemic fatigue score was 17.22 ± 5.28 (Table 3).

[image: Figure 1]

FIGURE 1
 Pandemic fatigue component in the study conducted in Bench Sheko Zone, Southwest Ethiopia.




TABLE 3 Descriptive statistics continuous variable in the study conducted in Bench Sheko Zone, Southwest Ethiopia (N = 578).
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Practice of the recommended measures against COVID-19 infection

The mean total score for prevention practices, which ranged from 0 to 36, was found to be 14.07 (SD = 3.99). Among the various preventive measures, the most commonly practiced one was the use of disinfectants, with a prevalence of 24.2% among respondents. On the other hand, a relatively low proportion of participants reported washing their hands for 20–60 s with soap (7.1%) and using hand disinfectant after touching common areas (8.3%). Avoiding dining out (13.7%) and limiting visits from or to others (8.8%) were found to be the least practiced preventive measures, as shown in Table 4.



TABLE 4 Recommended practices against COVID-19 infection in study conducted in Bench Sheko Zone, 2023.
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Knowledge on COVID-19 vaccine

The study assessed the knowledge of study participants on COVID-19 vaccine using eleven items with yes or no responses. Results showed that more than half, specifically 56.9%, of the participants were aware of the effectiveness of the COVID-19 vaccine. Additionally, 55.4% of the participants knew where to receive the vaccine. However, a significant proportion of participants, 58.0%, did not know that they were eligible to receive the vaccine, as indicated in Table 5.



TABLE 5 The component on knowledge on COVID-19 in the study conducted in Bench Sheko Zone, Southwest Ethiopia, 2023.
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Opinion on COVID-19 vaccine

In this study, the opinions of individuals were evaluated using a five-item Likert scale, which ranged from 5 to 25. The mean value for this variable was calculated as 14.85, with a standard deviation of 4.41. These statistics provide insights into the central tendency and variability of participants’ responses. To assess the reliability of the items, a reliability analysis was conducted, yielding a reliability value of 65.2%. This indicates that the items used in the study demonstrate an acceptable level of internal consistency.

Analyzing the agreement level among participants, it was observed that 117 individuals (20.2% of the study participants) strongly agreed with the statement “I do not trust the COVID-19 vaccine.” This finding highlights a significant proportion of individuals who harbor concerns or doubts regarding the vaccine. Additionally, when considering the agreement level on the necessity of the COVID-19 vaccine, 130 participants (22.5%) strongly agreed that the vaccine is not necessary. This finding suggests a notable portion of individuals who question the importance or relevance of receiving the COVID-19 vaccine.

Figure 2 visually represents these findings, emphasizing the diverse range of opinions and attitudes held by the study participants toward the COVID-19 vaccine. It is crucial to consider these perspectives and address any concerns or misconceptions in order to promote vaccine acceptance and ensure the effectiveness of public health measures.

[image: Figure 2]

FIGURE 2
 Opinion of the study participants on COVID-19 vaccine in Bench Sheko Zone, Southwest Ethiopia, 2023.




Intention to receive COVID-19 vaccine

In a recent study, researchers used a reliable measurement scale called the Likert scale to assess participants’ intention to receive the COVID-19 vaccine. The scale consisted of three items and was found to have good internal consistency, with a high Cronbach’s alpha value of 0.669. The scores for intention to receive the vaccine were normally distributed, and the mean score was calculated to be 8.77 (Table 3). This suggests that, on average, participants expressed a positive intention to receive the vaccine. The standard deviation of 3.00 indicates that there was some variability in the intention scores within the sample. Interestingly, more than half of the participants (55.6%) scored above the mean, indicating a generally favorable intention to receive the vaccine among the study population. In fact, with a 95% confidence interval of 51.6–59.8, it was found that 55.7% of the total study participants had a higher intention to receive the COVID-19 vaccine than the mean score. Overall, these findings suggest that a significant proportion of the study population is willing to receive the COVID-19 vaccine.



Descriptive statistics of the study

In a study, the attitude of participants was evaluated using a scale consisting of six items, with a maximum score of 30. The average attitude score was found to be 16.69, with a standard deviation of 5.61. Similarly, the mean scores for subjective norm and perceived behavioral control (PBC) were 17.48 (SD = 5.67) and 14.63 (SD = 4.02) respectively. The participants’ intention to receive the COVID-19 vaccine had an average score of 8.77, with a standard deviation of 3.0. It is noteworthy that the reliability analysis conducted for the scale variables yielded results within an acceptable range, indicating that the measurement instruments used in the study were reliable (Table 3). The health education professionals, health facility vaccine providers, epidemiologists, and vaccine experts evaluated the content validity of the questionnaire. They conducted a thorough review to assess the necessity and relevance of each item using a 4-point Likert scale. The content validity index (CVI) was calculated for each item and construct, with a value of 0.833 or higher indicating an acceptable range. For construct validity, a reliability test was conducted, which yielded results within an acceptable range. The Cronbach’s alpha coefficient, a measure of internal consistency, was also found to be within an acceptable range (0.541–0.796) (Table 3).



Independent predictors of intention to COVID-19 vaccine

The study conducted several bivariate linear regression analyses to explore the relationship between various dependent and independent variables, including attitude, subjective norms, perceived behavioral control, opinion on the COVID-19 vaccine, pandemic fatigue, knowledge toward the COVID-19 vaccine, age, occupation, income, and reading newspaper/magazine. The analyses included Pearson’s correlation, independent sample t-test, one-way ANOVA, and bivariate linear regression.

For the multivariate linear regression analysis, the same variables were entered to determine their impact on the intention to receive the COVID-19 vaccine. The analysis identified four predictor variables that had a significant impact on the intention to receive the vaccine. The model explained 77.3% of the study variable, indicating a strong fit.

The standardized regression coefficients revealed that subjective norm had the strongest impact on the intention to receive the COVID-19 vaccine. Individuals living with HIV who believed that significant others would approve of their decision to receive the vaccine were 75.9% more likely to have the intention to receive it compared to those who did not have such perceived support. Additionally, pandemic fatigue also showed a significant influence, indicating that individuals with HIV who received continuous information from media and other sources had a 6.3% higher intention to receive the COVID-19 vaccine compared to their counterparts.

The analysis also revealed that a unit-positive change in age toward the perceived advantages of the COVID-19 vaccine increases an individual’s intention to receive it by 5.6%, while a unit-positive change in income associated with the COVID-19 vaccination showed a slight decrease in intention. Overall, these findings highlight the importance of subjective norm, pandemic fatigue, age, and income in shaping the intention to receive the COVID-19 vaccine among individuals living with HIV (Table 6).



TABLE 6 Independent predictors to behavioral intention to COVID-19 vaccinations among PLHIV, Bench Sheko Zone Southwest Ethiopia, 2023 (n = 578).
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Discussion

This research aimed to assess the pandemic fatigue and intention of individuals who are HIV-positive to receive the COVID-19 vaccine and identifying potential factors that may influence their decision to receive COVID-19 vaccine. Based on the findings of the current study, the prevalence of individuals who have an intention to receive the COVID-19 vaccine was 55.7% (95% CI: 51.6–59.8%). Our research finding aligns with the results of vaccine intention surveys conducted in the United States, UK, and Thailand, which indicate that 57.6, 53 and 56% of the respective populations plan to get vaccinated against COVID-19 (4, 56, 57). The possible justification for this similarity can be attributed to the widespread dissemination of pandemic information and vaccine-related knowledge across the globe during the same time. Additionally, it is worth noting that both the Thailand study and our current study had a similar sex ratio, with a majority of female participants.

This finding is higher than the study finding at Jordan, 36.4% (22), Gaza strip, 30.50% (23), Hong Hong (21), Southwestern Ethiopia, 48.4% (27), in Gonder Ethiopia, 34.2% (24), and Southwest Ethiopia, 33.7% (28). One possible reason for this difference could be the variation in socio-demographic characteristics among the study participants in each study. For instance, in the study conducted in Jordan, it was observed that 54.6% of the participants belonged to the age category of 18–29 and considered themselves healthy, which led to a lower intention to vaccinate. Another possible explanation for the variation is the timing of the study means that in the current study, efforts were made to reduce exposure to vaccine misinformation and improve communication interventions. This suggests that the management of misinformation and effective communication strategies can positively influence vaccine intention and uptake.

Our research finding is lower than what is expected by WHO to achieve the 70% vaccine coverage in the community (58, 59) and in study conducted in Foch hospital French, 71.3% (19), in British Columbia, Canada, 70.7% (20), and 64.9% in Ethiopia (26). One possible explanation is that the current study included HIV positive individuals who may not have received adequate attention in the country’s campaign programs. Additionally, the study settings may have differed between the two studies, with the British Columbia study being conducted among teachers who may have had easier access to information compared to the participants in the current study.

This study also evaluated the factors that influence the intention to receive the COVID-19 vaccine among individuals living with HIV. The findings revealed that subjective norm was the only construct from the theory of planned behavior that showed a significant association in this study. Moreover, other sociodemographic variables were identified as significant factors for intention to receive COVID-19 vaccine, including income (p = 0.045), age (p = 0.038), and pandemic fatigue (p = 0.018). Notably, subjective norm emerged as the strongest predictor of the intention to receive the COVID-19 vaccine in this study, with a beta coefficient of 0.759 and a p-value of less than 0.0001. This finding is comparable with the study finding by Shmueli (34), in China (60), Norwegian population (32), Italian cancer patient (61), Southwest Ethiopia (62), and in Ethiopia (26). Encouraging significant others to present compelling evidence on the safety and efficacy of COVID-19 vaccines, while highlighting the numerous benefits of being vaccinated, can play a crucial role in influencing the intentions of the target group. By ensuring that these significant others are well-informed and confident in their knowledge, we can make a substantial impact. Additionally, either empowering patients to share their positive experiences with vaccinations, in person or through social media, can be a powerful strategy to promote vaccine acceptance.

Perceived behavioral control is one of significant predictors of intention to receive COVID-19 vaccine in previous studies (45, 48–50). While in the current study perceived behavioral control is not showed significant association with intention to vaccination. It is not unusual to observe variations in research findings regarding the Theory of Planned Behavior (TPB) and its application to people’s intention to receive vaccines. These differences can be attributed to various methodological factors, such as variances in the study population, data collection periods, and the specific measures used to assess TPB elements. Moreover, these findings suggest that the effectiveness of TPB in explaining vaccine intention is influenced by specific contexts and that there may be additional factors that moderate the relationships within TPB. Therefore, conducting further investigations into the specific conditions and circumstances surrounding vaccine intention could enhance our understanding of TPB’s explanatory power.

Attitude toward COVID-19 vaccine is not predictor for intention to receive the vaccine. It is undeniable that maintaining a positive attitude plays a crucial role in predicting one’s intention to receive the COVID-19 vaccine. However, it is equally important to reinforce this attitude by addressing and dispelling any misconceptions or misinformation surrounding the vaccines (63). Additionally, influential figures within society, including healthcare professionals, community leaders, and religious leaders, can be instrumental in promoting a positive perception of the vaccines among the public, thereby increasing their willingness to get vaccinated (64). Implementing persuasive communication strategies can also contribute to fostering a more positive attitude toward COVID-19 vaccines (65).

The study identified pandemic fatigue as the second significant predictor (p = 0.018) of intention to receive the COVID-19 vaccine. This finding aligns with a similar study conducted in Malaysia (53), highlighting the global concern surrounding pandemic fatigue and its impact on adherence to protective behaviors against COVID-19 (66). In this study, higher levels of pandemic fatigue, coupled with lower levels of preventive practices, were associated with decreased acceptance of vaccination. Given the potential negative effects of pandemic fatigue on adherence to preventive measures, including vaccination, it is crucial to regularly assess fatigue levels and implement appropriate interventions. To promote acceptance of preventive measures and enhance adherence, it is recommended to increase individual and social risk perception, strengthen institutional trust, and foster prosocial attitudes (66). These efforts can contribute to a stronger commitment to recommended preventive measures, including the acceptance of vaccination. The study found that when it comes to seeking COVID-19 information, the impact of message fatigue is primarily influenced by inattention rather than reactance. Message fatigue refers to the feeling of being tired or overwhelmed by constantly hearing about COVID-related information. The participants in the study reported being tired of hearing about at least one aspect of COVID-19, with mask-wearing being the most commonly mentioned topic. These findings contribute to our understanding of how message fatigue can affect people’s willingness to seek information and have important implications for designing effective public health messages.

According to a recent study, two sociodemographic factors that are significantly associated with the intention to receive the COVID-19 vaccine are age and income. The study found that participants’ age was a positive predictor of their intention to receive the vaccine, which is consistent with previous studies conducted by Luo et al. (67), Galanis et al. (68), and a study conducted in the UK (69). This may be due to the fact that as individuals age increases, their risk of morbidity and mortality from COVID-19 increases. Additionally, younger individuals may underestimate the severity of the disease and mistrust the authority responsible for approving the vaccine in their country. Another possible explanation for the higher intention to receive the vaccine among older participants is that their perceived risk of acquiring the infection may be higher. One plausible reason could be that younger individuals tend to have better overall health and fewer underlying health conditions, making them more inclined to accept and receive a COVID-19 vaccine.

The individual’s income level were the negative predictors of intention to receive COVID-19 vaccine. According to the studies conducted by Paul et al. (70) and Ruiz et al. (71) there is unusual regarding the relationship between income level and the intention to receive the COVID-19 vaccine. These studies found that refusal rates were higher among lower income individuals. However, it is important to consider the context of these findings, particularly in Ethiopia where the vaccine is distributed and administered free of charge. Therefore, a possible explanation for this finding is that lower income individuals are actually more likely to have a high intent to receive the vaccine. It is important to note that this study has a limitation in that it does not assess the intentions of individuals who are under the age of 18. It is possible that the findings from this younger population may differ from those who are 18 years or older. Additionally, it is important to acknowledge that the cross-sectional nature of this study does not allow for the determination of cause-and-effect relationships between the identified factors.



Conclusion

The intention to receive the COVID-19 vaccine is lower than the target set by the World Health Organization and previous studies. The current study aims to explore the theory of planned behavior constructs and demographic factors that determine people’s willingness to get vaccinated, with the goal of facilitating the vaccination process. The findings indicate that two demographic factors, age and income, influence the intention to get vaccinated. Subjective norms, a key component of the Theory of Planned Behavior (TPB), were found to have a highly positive association with intention to vaccinate, while attitude and perceived behavioral control did not show a significant association with vaccine intention. Another predictor of vaccination intention is pandemic fatigue. All four factors were found to be significant predictors of the intention to receive the COVID-19 vaccine among people living with HIV. Therefore, the results of this study clearly demonstrate that the TPB is an effective model for predicting and explaining vaccine uptake intentions. Additionally, there is substantial evidence from the literature suggesting that intentions ultimately translate into actual behavior (64, 72).

The findings of this study provide valuable insights for developing a comprehensive roadmap for a successful COVID-19 vaccination program tailored by demographic and behavioral factors to the specific population. In addition to promoting vaccine intention, it is important to consider subjective norms, age of individuals and income level. A significant number of respondents indicated that their family, friends, and other important individuals in their lives would support their decision to get vaccinated. Participants also expressed confidence in their ability to receive the vaccine. This implies that social structure and social networks are very crucial for national vaccine program implementation and success. Therefore, it is essential to pay attention to the attitudes of significant others toward vaccines. Furthermore, it would be beneficial to involve individuals with lower income, those experiencing pandemic fatigue, and older age groups in promoting the COVID-19 vaccination drive. This broader engagement can expand the influence of significant individuals, thereby reinforcing subjective norms and strengthening the relationship between vaccination intention and uptake.

It is worth noting that having a positive attitude toward vaccines, strong subjective norms, and moderate perceived behavioral control are key predictors of intention to receive COVID-19 vaccines. However, to achieve optimal results, it is crucial to carefully address misinformation on social media and other platforms. COVID-19 vaccination campaigns should prioritize transparency and dispel rumors regarding the safety and efficacy of vaccines and considering the sociodemographic characteristic of individuals like age and income level. Additionally, creating an enabling environment that supports vaccine uptake is essential for boosting vaccine confidence.
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Variables Category umber (Percentage)

Age 18-24years 43 (7.4%)
Mean=3465, SD=6.67 25-34years 239 (41.3%)
35-ddyears 259 (44.8%)
245years 37(6.4%)
Sex Male 214 (37.0%)
Female 364 (63.0%)
Residence Rural 126 (21.8%)
Urban 452(78.2%)
Religion Orthodox 279 (48.3%)
Protestant 164 (28.4%)
Muslim 113 (19.6%)
Others* 22(3.8%)
Ethnicity Bench and sheka 222 (38.4%)
Amhara 167 (28.9%)
Keficho 84 (14.5%)
Oromo 55 (9.5%)
Other” 50 (8.7%)
No formal education 104 (18.0%)
Primary education 405 (70.1%)
Secondary education 38 (6.6%)
Tertiary education 31(5.4%)
Marital status Ever married 380 (65.7%)
Never married 198 (34.3%)
Occupation Female sex worker 259 (44.8%)
Merchant 117 (20.2%)
Farmer 107 (18.5%)
Employee 95 (16.4%)
Estimated monthly Income 1,000 and below Ethiopian birr 53 (9.2%)
1,001-5,000 Eth birr 324 (56.1%)
5,001 and above 201 (34.8%)
Listening to radio Yes 278 (48.1%)
No 300 (51.9%)
Watching of TV Yes 293 (50.7%)
No 283 (49.3%)
Reading of news paper/magazine Yes 187 (32.4%)
No 391 (67.6%)
Ever diagnosed with chronic disease Yes 203 (35.1%)
No 375 (64.9%)
Ever infected with COVID-19 Yes 69 (11.9%)
No 509 (88.1%)
Did any single dose vaccinated Yes 45 (7.8%)
No 533 (92.2%)
Past vaccine side effect experience of family/friend  Never 441 (76.3%)
Mild to moderate (1-5) 92 (15.9%)
Moderate to severe (6-10) 45 (7.8%)
Perceived health status Not healthy 304 (52.6%)
Healthy 274 (47.4%)
Smoking Yes 240 (41.5%)
No 338 (58.5%)
Overweight Yes 236 (40.8%)
No 342 (59.2%)

‘Catolic, non religion, ‘welaita, sidama.
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VEUELIES Unit of measurement (descriptions)

into four categories: 1 = 1824 years, 2=25-34years, 3=35-44 years, and

Age “The study participants'ages were measured in years and classifie

4=45years old and above.

Sex Sex of study participants were male and female

Residence “The residence of the study participant were rural and urban, we recoded the variables as 1 urban

Religion “The religion of the study participants were categorized in to four and coded as 1 =orthodox, 2= protestant, 3= muslim and 4= others

Ethnicity “The ethnicity of the study participants were measured in five categories and coded as 1=Bench and Sheka, 2= Amhara, 3=Keficho, 4=Oromo
and 5=others

Educational status “The educational status of the individuals were measured in four categories coded as 1=no formal education, 2= primary education,

3=secondary education and 4 = tertiary educations
Marital status “The marital status of the study participants were categorized as 1 = Ever married and 2= not ever married

Occupation The occupation status of the study participants were measured in four category which is coded as 1= female sex worker, 2= merchant,

farmer and

mployee

Monthly income “The income level of the study participants were measured in Ethiopian birr and it was categorized as 1= 1,000 and below Ethiopian b
2=1,001-5,000 Ethiopian birr and 5,001 Ethiopian birr

Listening to radio “The variable lstening radio measured in tow category with 1=yes and 2=no

Watching of TV “The variable watching of TV was categorized as yes and no and it was coded as 1 =yes and 2=no

Reading of news-paper/  Reading of news-paper/magazine were measured in two categorical outcomes with coded value of 1 =yes and 2=no

‘magazine

Ever diagnosed with “The variable diagnosed chronicillness were measured as yes and no and coded as 1 = yes and

chronic disease

Ever infected with “The variable ever infected with COVID-19 were measured in two categorical outcome with coded 1=yes and 2=no
COVID-19

Did any single dose “The variable single dose vaccine were measured in categorical outcome which was coded as 1=yes and 2= yes
vaccinated

Past vaccine side effect ‘The experience of side effect of friend/family were measured in two category which is coded as 1 =yes and 2=no

experience of family/friend

Perceived health status ‘The perceived health status of the individuals were measured in two category and coded as 1= health and 2= not healthy. The percentage of
perceived health status was calculated from each responses.

Smoking ‘The smoking status of the study participant were measured in two categories which is coded as 1 =yes and 2=no. The percentage of each value

was calculated.

Overweight ‘The variable overweight were measured as categorized as yes and no which was coded as 1 =yes and 2=no

Attitude ‘The study participants attitude was measured in six item Likert scale which was coded as 1 =strongly disagree, 2= disagree, 3= neutral, 4=agree
and 5=strongly agree. The mean value of attitude was calculated from the Likert scale measurements
Subjective norm ‘The study participants subjective norm was measured in six item Likert scale which was coded as 1= strongly disagree, 2= disagree, 3= neutral,

4=agree and 5=strongly agree

Perceived behavior control  The study pay was coded as 1 =strongly disagree, 2

ipants perceived behavioral control was measured in six item Likert scale wi isagree,

= neutral, 4=agree and 5=strongly agree. The mean value from Likert value of each items were calculated.

Intention The study participants intention was measured in three item Likert scale which was coded as 1 =strongly disagree, 2= disagree, 3=neutral,

4=agree and 5=strongly agree. The mean value from three continuous Likert scale value was calculated.

Pandemic fatigue “The study participants pandemic fatigue was measured in six item Likert scale which was coded as 1 =strongly disagree, 2=disagree,
3:

utral, 4=agree and 5= strongly agree

Opinion “The study pa

ipants pandemic fatigue was measured in five item Likert scale which was coded as 1 =strongly disagree, 2= disagree,

3=neutral, 4=agree and 5= strongly agree

Knowledge on COVID-19 The variable knowledge was measured in eleven categorical items with coded value of 2=yes and 1=no for each items. The items of yes and no.

value of each items was summed and mean value was computed.

Prevention practice of “The prevention practice of the study participants were measured in four categorical responses and coded as 1= never, 2=seldom, 3= sometimes

COVID-19 and 4=most of the time. The mean value of the study participants were calculated from the items.
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Variables Category

Seldom Some time Most of time

Use face mask when I am at public 186 (32.2%) 213 (36.9%) 94 (16.3%) 85(14.7%)
Avoiding crowed areas like supermarket, banks 190 (329%) 172(29.8%) 126 (21.8%) 90 (15.1%)
Use hand disinfectant after touching common areas 152(26.3%) 163 (28.2%) 216 (37.2%) 48 (8.3%)
Avoiding close contact 192 (33.2%) 147 (25.4%) 153 (26.5%) 86 (14.9%)
Avoiding large gathering, e.g, religion function, wedding 185 (33.2%) 176 (30.4%) 115 (19.9%) 102(17.6%)
or events

Avoid touching face 210 (36.3%) 120 (20.8%) 154 (26.6%) 94 (16.3%)
Using disinfectants 224 (38.8%) 129.(22.3%) 85(14.7%) 140 (24.2%)
Staying home 218 (37.7%) 120 (20.8%) 193 (33.4%) 47 (8.1%)
Washing hand for 20-60s with soap 228 (39.4%) 141 (24.4%) 168 (29.1%) 41(7.1%)
Tavoid dining outside 206 (35.6%) 172.(29.8%) 121(20.9%) 79 (13.7%)
Tdo not go out unless it is absolutely necessary 226(39.1%) 149 (25.8%) 97 (16.8%) 106 (18.3%)

Avoid visiting for having close friends or family member 235 (40.7%) 99 (17.1%) 193 (33.4%) 51(8.8%)
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No
Do you know where COVID 19 vaccine is given in Ethiopia 306 (52.9%) 272 (47.1%)
Do you know you cannot receive COVID 19 vaccine from pharmacy 275 (47.6%) 303 (52.4%)
Do you know you can receive COVID 19 vaccine 243 (42.0%) 335 (58.0%)
Do you know from where you heard about COVID 19 vaccine 320 (55.4%) 258 (44.6%)
Side effect of COVID 19 vaccine do not last more than 5 days 291(50.3%) 287 (49.7%)
COVID 19 vaccine have mild side effect 243 (42.0%) 335 (58.0%)
COVID 19 vaccine safe for children 300 (51.9%) 278 (48.1%)
COVID 19 vaccine is safe for pregnant women 246 (42.6%) 332(57.4%)
Do you know how may COVID 19 vaccine dose you should take 252 (43.6%) 326 (56.4%)
Do you know how long COVID 19 vaccine can be effective 329 (56.9%) 249 (43.1%)

Do you know how COVID 19 vaccine have series (1,2 or 1,23 booster) 290 (50.2%) 288 (49.8%)
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| AM LOSING MY SPIRIT TO FIGHT AGAINST COVID-19

WHEN FRIENDS OF FAMILY MEMBER TALK ABOUT COVID-
9, I TRY TO CHANGE THE SUBJECT BECAUSE | DO NOT
WANT TO TALK ABOUT IT

| AM TIRED OF RESTRAINING MYSELF TO SAVE THOSE
WHO ARE MOST VENERABLE TO COVID-19

| AM SICK OF HEARING ABOUT COVID-19

| FEEL STRAINED FROM FOLLOWING OF ALL OF
BEHAVIOURAL REGULATIONS AND RECOMMENDATIONS
AROUND COVID-19

| AM TIRED OF ALL COVID 19 DISCUSSIONS IN TV, RADIO
AND NEWS PAPER PROGRAMS






