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Abstract

:

This paper examines the impact that psychological reactance has on the COVID-19 adherence-related behavior and vaccine motivations of the residents of Saudi Arabia. A cross-sectional, online survey was administered, and 604 usable responses were analyzed to discover the level of psychological reactance, and its impact on adherence to COVID-19 preventive measures and vaccine intentions. Results of the Kruskal–Wallis H test demonstrated statistically significant evidence (p < 0.05) of differences between the mean ranks for four out of seven key COVID-19 preventive measures studied, and four out of five items related to vaccine motivations, as a result of psychological reactance. These results suggest that while the majority of the population is adhering to COVID-19 preventive measures, for the subset of the population that are not fully compliant, psychological reactance is a significant factor in influencing behavior. Governments are, therefore, recommended to ensure that their public health messages are autonomy supporting, and take into consideration psychological and personality-based differences in individuals.
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1. Introduction


Over a century ago, an article containing lessons from the Spanish Flu pandemic was published [1]. The three main insights on the spread of pandemics highlighted in the article were explained as follows: “(i) people do not appreciate the risks they run, (ii) it goes against human nature for people to shut themselves up in rigid isolation as a means of protecting others, and (iii) people often unconsciously act as a continuing danger to themselves and others” [2] (p. 467).



The COVID-19 virus outbreak, that started at the end of 2019 and swiftly became a worldwide pandemic, has had a global impact, infecting millions and leaving hundreds of thousands dead. To reduce the spread of COVID-19, governments and health authorities worldwide have advocated the use of preventive measures that restrict human contact, such as stay-at-home orders, school and university closures, a shift to virtual work for non-essential workers and so on [3,4]. Additionally, behavioral guidelines have also been implemented globally to reduce person-to-person transmission, such as through wearing masks, washing hands, social distancing, covering one’s mouth and nose when sneezing or coughing, and so on [5]. However, research suggests, as with the insights on the Spanish Flu above, many of these measures are not being effectively adhered to by all members of the public [6], and governments and health authorities all over the world are engaging in a variety of measures, such as public messaging, as well as providing the threat of sanctions, to encourage citizens to comply and demonstrate responsible behavior to control the pandemic [7,8,9,10,11].



Global news articles pertaining to adherence to COVID-19 preventive measures have highlighted both ends of the spectrum. While some have highlighted how diligently citizens of some countries have been adhering to all preventive measures to halt the spread of the coronavirus pandemic [12], others have raised concerns that individuals in certain countries believe them to be “an infringement of civil liberties” [13] or a loss of personal “freedoms” [14,15].



The development of COVID-19 vaccines, and their subsequent approval by health authorities worldwide have provided hope that an end to the pandemic may be possible; however, again, efforts to have global citizens vaccinated are not going as planned due to vaccine hesitancy, defined as the reluctance or unwillingness to have oneself or one’s children vaccinated against a disease, regardless of the safety and effectiveness of the vaccine being proven [16]. According to studies, while the majority of respondents would take the vaccine, a substantial proportion state that they either feel hesitant in taking the vaccine or would not get vaccinated at all [10,17,18,19,20,21]. A survey conducted on participants across 19 countries found that 71.5% of participants would be somewhat or very likely to become vaccinated against COVID-19 [19], which suggests that a significant percentage would not voluntarily want to receive the vaccination.



With the occurrence of various coronavirus variants [22], as well as ‘waves’ of infection, it is vital that the public continue to comply with the COVID-19 preventive measures and become vaccinated. It is also essential to comprehend the reasons behind non-compliance and non-vaccination. While research on human behavior during the pandemic has been researched using a variety of theoretical frameworks, such as the impact of health beliefs [23,24], fear [18,25], religion [9], conspiracy theories [10], as well as personality traits [3,26,27,28,29], this research will use the theoretical lens of the Psychological Reactance Theory.



The purpose of this paper is to contribute to the existing literature by examining the impact that psychological reactance has on the adherence-related behavior and vaccine motivations of the residents of Saudi Arabia. To the best of the authors’ knowledge, the behavior of citizens and residents of Saudi Arabia has not been analyzed with respect to the Psychological Reactance Theory. This article will commence with a discussion of the theoretical framework grounding the study, and then provide contextual information about Saudi Arabia. It will then present the research design, along with a discussion on the results obtained. The article will conclude with a recommendation to governments and health authorities to take psychological and personality-based differences into consideration when designing public health messages.




2. Theoretical Background


The extent to which almost all aspects of daily life have become ‘regulated’, with guidelines now governing how people across the world live, work, study, recreate and function, has almost completely overhauled pre-pandemic lifestyles. “The behavioral changes demanded are huge; the adoption of high standards of nasal and coughing etiquette alongside frequent and thorough handwashing; social distancing, which interferes with ‘normal’ family and friendship behaviors; and the use of the home as a workplace as well as a ‘school’ for those with children” [4] (p. 258), are just some of the ways that change has occurred.



2.1. Psychological Reactance Theory


The Psychological Reactance Theory [30,31] explains the reason behind individuals being attracted towards “forbidden fruits” and describes how any rule or prohibition that tries to prevent individuals from behaving in a particular way activates psychological reactance—a “motivational state hypothesized to occur when a freedom is eliminated or threatened with elimination” [31] (p. 37). In short, when an individual perceives a rule, regulation or attempt at persuasion to be threatening towards their sense of autonomy or freedom of choice, they are overcome by a motivational state, which influences them to assert their control by rejecting the rule, regulation or attempt at persuasion in question. Psychological reactance is usually characterized by feelings of anger and counter-arguments [32], which could involve denial of the severity of the threat or questioning the effectiveness of the rule [30,31]. Psychological reactance, especially in the context of this study, becomes a cause for concern, as past research states that one of its most visible effect is that individuals engage in behavior that is directly opposed to what was requested or mandated—commonly termed the “boomerang effect” [32,33,34].



Brehm [31] also posited that individuals differ in terms of their reactance proneness, which is the tendency of an individual to experience reactance across different situations. Generally, individuals who are higher in reactance proneness are more sensitive to any dangers to their freedom [35] and are likely to react more strongly to influence attempts than individuals lower in reactance proneness [36].



Previous research states that reactance can be prompted by any rule, or even request, if it is phrased in a way that individuals perceive as being a threat to their freedom. As an example, while offering a choice as part of a request did not trigger reactance, if framed in a way that was assertive and inflexible, reactance was elicited [36]. This has also been further illustrated in another study, where forceful and assertive language used as part of health messages evoked reactance [34]. An additional study eliciting responses of US participants to COVID-19 messages concluded that a greater perceived threat to freedom was linked to a higher level of reactance, which, in turn, was related to lower levels of adherence to COVID-19 preventive measures [37]. Further research, on 1074 respondents from the United States, reported that individuals who had higher trait reactance reported lower compliance with protective behavior and had lower levels of COVID-19 knowledge. The findings indicated that a segment of the population rejected adherence to COVID-19 preventive guidelines, as they perceive them to be an infringement on their personal freedoms, and rejecting the recommendations gives them a sense of having restored their freedom [38].



A study by Taylor and Asmundson [39] found that the majority (84%) of the 2078 participants of their study from the US and Canada wore masks because of COVID-19. In an analysis of the 16% of respondents who did not wear masks, the researchers identified higher levels of psychological reactance, stemming from being forced to wear masks, as well as beliefs that masks are ineffective.



Psychological reactance may also be linked to vaccine hesitancy. A study established that individuals with higher levels of trait reactance were more likely to reject being vaccinated [40]. In addition, a study in Finland concluded that parents who had higher trait reactance also had lower levels of trust in medical authorities and doctors, had a more negative approach towards vaccines for themselves and their children, and were more likely to advocate the use of complementary and alternative medicine treatments, instead of evidence-based medicine [41].



A public report published as part of a wider study being conducted in Belgium [42] reported that as of August 2020, the population under study demonstrated diminishing motivation levels with the commencement of the second wave of infections in Belgium, resulting in ‘corona fatigue’ among the respondents. The report mentioned that voluntary motivation to comply with COVID-19 preventive measures declined sharply, being replaced with ‘must’ivation, particularly among young adults aged 18–35 years old. One of the reasons the authors suggested for this trend was due to the long duration of the COVID-19 crisis.




2.2. Context


The first confirmed case of COVID-19 in Saudi Arabia emerged on 2 March 2020. The government responded with strong measures to control the spread of the virus, such as through a nationwide curfew in the early months of the pandemic; suspension of all international air travel; a shift to virtual education instead of face-to-face teaching at all schools and universities; a shift to virtual work for all non-essential workers; the closure of all malls and shops, except pharmacies and groceries; the suspension of Umrah and Hajj pilgrimage visas, as well as the shifting of daily prayers to homes instead of mosques, and so on [43,44]. In addition, Saudi Arabia started its vaccination drive for all residents over the age of 18 to receive the COVID-19 vaccination free of charge from 17 December 2020, being among the first few countries in the world to do so [45].



The measures seemed to be working, with country-wide COVID-19 cases down to double digits; however, after a relaxation of measures, a second wave commenced in January 2021 [46]. The spokesperson for the Ministry of Health credited the rise in cases, the highest in seven months, to an increase in social gatherings and non-adherence of individuals to the COVID-19 preventive measures. The spokesperson also reiterated the monetary fines that non-complying individuals and establishments would face, in addition to possible prison sentences and the shutting-down of premises, and informed that the security services had identified and dealt with over 27,000 violations across the country in the last week of March 2021 [46].



Several surveys were conducted to gauge the vaccine intentions of citizens and residents of Saudi Arabia. Before the availability of the vaccine, a study conducted at the national level reported that only 45% of 3100 participants surveyed were willing to receive a hypothetical COVID-19 vaccine [47], while a second study, with around 1000 respondents, showed a higher percentage at 65% [48]. A survey targeted at 2000 health-care workers in the country reported that three-quarters of the participants were willing to receive a COVID-19 vaccine [49], but when specifically probing about the BNT162b2 vaccine, only one-fifth of them were willing to receive it [50]. After the vaccine became available, another study was conducted to assess vaccine hesitancy in Saudi Arabia [44]. Out of 862 Saudi adults surveyed, only 2.1% had received the vaccination, while 20.3% had registered for it. Almost half the respondents, 46.7%, reported that they would only take the vaccine if it became mandatory. The results of the study demonstrated a high incidence of vaccine hesitancy in Saudi Arabia, and even though the majority of the participants (63.6%) were well aware of the risks of the virus, they stated vaccine effectiveness and safety concerns as obstacles to getting vaccinated.



Saudi Arabia has opened its air, land and sea borders, effective as of 17 May 2021 [51], and with the exception of certain countries, international travel has resumed. More than ever, it is vital that residents continue complying with COVID-19 preventive measures and getting vaccinated, as an influx of tourists, visitors, as well as residents who have travelled internationally, may open up the possibility of the various COVID-19 variants entering the country. This paper, therefore, will assess the role that psychological reactance plays in influencing adherence to COVID-19 preventive measures and vaccine motivations of the residents of Saudi Arabia.





3. Materials and Methods


3.1. Sampling


This cross-sectional study analyzes survey data collected from the general population of the Kingdom of Saudi Arabia, above the age of 18 years old, between 31 May and 14 June 2021, exactly two weeks after international travel resumed. The online survey method was adopted, and participants were recruited through the snow-balling sampling method. The online questionnaire was distributed to participants via social media platforms such as LinkedIn and WhatsApp, who were asked to optionally complete it and forward it to their network of acquaintances.



Based on the latest census data the population of Saudi Arabia stands at 34,218,169 [52]. Based on this population, and using a margin of error of ±4%, a confidence level of 95%, and a 50% response distribution, the representative target sample was 601 [53].



A total of 694 responses were received, out of which 73 were excluded due to non-completion. In addition, two complete responses were excluded as the respondents were below the age of 18. The completed responses were also checked to identify any respondents who had answered all items within a section with an identical response, for example selecting strongly agree or strongly disagree for all items. A further 15 responses were excluded. The remaining 604 responses were used for the present analyses.




3.2. Measurement Tool


The questionnaire was conducted in both Arabic and English as the survey was targeted at citizens and expatriate residents of Saudi Arabia. The Arabic translation and its consistency with the English version were confirmed by the chief editor and official translator at one of the authors’ parent university. A pilot test was conducted with 20 respondents having academic and research backgrounds in both the Arabic and English languages, and the questionnaire was shared through social media platforms after incorporating the minor changes suggested during the pilot testing phase.



All participants were informed about the background and purpose of the research on the first page of the questionnaire, in addition to apprising them that their participation in the research was completely voluntary, their answers would be kept completely anonymous, no identifying information would be collected and that they would be free to withdraw at any time. Once online informed consent was received from the respondents and they confirmed that they were over 18 years of age, they proceeded with the questionnaire. The research was approved by the Ethics Committee of Dar Al-Hekma University (RC/2021/002, 21 March 2021).



The research instrument comprised a questionnaire consisting of four main areas: psychological reactance, adherence to COVID-19 preventive measures, vaccine motivations and demographic questions.




3.3. Psychological Reactance (Independent Variable)


To measure psychological reactance, the widely used 14-item Hong Psychological Reactance Scale was used [54,55,56,57,58,59]. The scale measures trait reactance in non-specific everyday circumstances, rather than assessing reactance to the COVID-19 preventive measures. Each item was assessed on a five-point Likert Scale, with strongly disagree coded as 1 and strongly agree coded as 5. The internal consistency of the overall scale, as assessed through Cronbach alpha was 0.875. The scale consists of four sections: emotional response toward restricted choice (internal consistency: 0.789); reactance to compliance (internal consistency: 0.688); resisting influence from others (internal consistency: 0.730); reactance to advice and recommendations (internal consistency: 0.693).



Following on from the public report that highlighted a reduction in compliance with COVID-19 preventive measures in Belgium as a possible result of the long duration of the coronavirus pandemic [42], the authors added two novel items in this section to assess whether psychological reactance is triggered if the same advice is repeated continuously and if they are expected to follow the same instructions for a long period of time. The internal consistency of this section, termed repeated advice and instructions was 0.712, and the two items were:




	
When I keep on receiving the same advice and recommendations continuously over a period of time, I become frustrated. (RAI01)



	
When I am expected to follow the same instructions for a long period of time, I feel like doing the opposite. (RAI02)









3.4. Outcomes (Dependent Variables)


3.4.1. COVID-19 Preventive Measures


This sub-section was constituted of seven items which were adapted from the recommended measures for mitigating the transmission of COVID-19 [5,6,24]. All items were assessed on a five-point continuum, with 1 representing strong disagreement and 5 representing strong agreement with the statement being assessed. The alpha value for the seven items was 0.868. The seven items were:




	
I wash my hands for at least 20 s. (PM01)



	
I wear a mask or a face cover whenever I leave the house. (PM02)



	
I refrain from going out unless it is absolutely necessary. (PM03)



	
I practice social distancing and keep a distance of at least one meter from others. (PM04)



	
I cover my nose and mouth when sneezing or coughing. (PM05)



	
I avoid touching my eyes, nose, and mouth unless I wash my hands before. (PM06)



	
I disinfect items that I use outside the house, such as my cell phone. (PM07)









3.4.2. Vaccine Motivations


This sub-section was constituted of five novel items assessed on a five-point Likert scale, ranging from strongly disagree (coded as 1) to strongly agree (coded as 5). After asking participants about their vaccine status and intention to get vaccinated, the remaining four items aimed to identify how far the motivations behind vaccination intention were based on psychological reactance. Item 1, as listed below, aimed to assess the proportion of the sample that either has already been vaccinated or is planning to get vaccinated soon. The items used to assess autonomous choice were 2 and 5 from those listed below. Two items were included to assess the role of external factors, the role of family and friends (item 3) and the government (item 4), in shaping the vaccine motivations of the sample. The Cronbach’s alpha value of the five items listed below was 0.750.



	
I have already been vaccinated against COVID-19, or I am planning to get the vaccination soon. (VACC01)



	
I decided to get vaccinated so I can resume my usual pre-COVID-19 life as soon as possible. (VACC02)



	
I decided to get vaccinated because most of my family and friends are getting vaccinated. (VACC03)



	
I decided to get vaccinated because of the government’s directives. (VACC04)



	
I decided to get vaccinated because of my own personal choice. (VACC05)







3.4.3. Demographic Variables (Covariates)


This section included items assessing the gender, age, education level, work status, income and region of the sample.



Gender was assessed through two categories: male and female. Age was assessed with five strata: 18–29; 30–39; 40–49; 50–59; 60 and above. Education was assessed with five categories: high school or below; Bachelor’s degree; Advanced degree (including master’s doctoral and professional degrees); vocational/technical degree. Employment was assessed with eight strata that were collapsed into seven categories for ease of presentation: employed for wages; self-employed; out of work and looking for work; out of work but not currently looking for work; retired; homemaker; student. Income was assessed with seven strata (in USD): under 25,000; 25,000–49,999; 50,000–74,999; 75,000–99,999; 100,000–124,999; 125,000–149,999; 150,000 or more, as well as an option for those who prefer not to say. The geographic region of the respondents was assessed through the 13 administrative regions in Saudi Arabia: Asir, Mecca, Medina, Riyadh, Eastern Province, Albaha, Aljouf/Quriat, Hail, Jazan, Najran, Northern Borders, Qaseem, Tabouk, and the Western Region.





3.5. Analyses


The skewness and kurtosis results were within acceptable bounds [60]; however, the results of the Kolmogorov–Smirnov test of normality suggested data were not normally distributed, advocating the use of non-parametric analytical tests. The relationships between the variables in the study were measured using Spearman’s rank-order correlation. The scores for psychological reactance were split into four equal quartiles, and its impact on adherence to COVID-19 preventive measures and vaccine motivations was assessed with the Kruskal–Wallis H test. Significant results were followed up with the Dunn–Bonferroni post-hoc method.





4. Results


4.1. Descriptive Statistics


There were 604 participants in total, comprising 44.2% (N = 267) men and 55.8% (N = 337) women (Table 1). In addition, the largest proportion represented within the sample was of participants between the ages of 30–39, constituting 33.6% (N = 203); holding a bachelor’s degree (47.2%, N = 285); being employed for wages (55.5%, N = 335). Most of the participants’ income ranged less than USD 99,999 annually, and the majority of the participants in the study were located in the Makkah region (56.5%, N = 341), where both the authors of the study are based. In addition, 78.1% (N = 472) of the respondents completed the survey in English, while 21.9% (N = 132) in Arabic. Table 1 provides the detailed socio-demographic profile of the sample.



Table 2 provides the means of preventive behaviors, according to the demographics of the sample. While previous research has demonstrated that females tend to be more careful in adhering to preventive measures [23], the results of this study show that differences between males and females are minor, with males being more compliant for certain preventive measures, such as washing hands for at least 20 s, refraining from going out unless absolutely necessary and practicing social distancing. While there were not significant differences based on the income level of the participants, generally, the participants in the group where annual income was less than USD 25,000 had lower levels of compliance compared to the rest of the sample, and participants in the group where annual income was USD 150,000 or higher had marginally higher levels of compliance, across most of the preventive measures. The Asir region had the highest levels of compliance compared to the other regions of Saudi Arabia; however, as the percentage of participants from the Asir region constitutes only 0.8% of the sample, this cannot be considered a conclusive result. Age and educational level did not show any significant differences between the categories; however, among the employment status, homemakers were marginally more compliant with the preventive measures than those in other categories.



Table 3 presents the means of vaccination status and motivations, according to the demographic distribution of the sample. Females were more likely to have either been vaccinated already or demonstrate a positive intent to get vaccinated soon (mean = 4.39), compared to males (mean = 4.09). However, both genders were similar in the fact that the overarching reason for getting vaccinated was to resume their usual pre-COVID lives at the earliest possible time (males = 4.14, females = 4.28). The means of the different categories within annual income did not show significant differences. Among the regions, the participants from the Asir region were more likely to have either been vaccinated already or planning to get vaccinated soon (mean = 4.6); however, as stated earlier, as the percentage of participants in the sample is very small, this result cannot be considered conclusive. Age did show some differences, with respondents between the ages of 18–29 less likely to have been vaccinated already or having vaccination plans in the near future (mean = 4.11), compared to respondents over the age of 60 (mean = 4.71). In addition, participants holding a bachelor’s degree were also more likely to have either been vaccinated already or show a positive intent to get vaccinated (mean = 4.33). Finally, in the employment status demographic, retired individuals were more likely to have either been vaccinated already or planning to get vaccinated soon (mean = 4.57), while self-employed individuals were less likely to do so (mean = 4.09). Across all demographics, however, the main motivating factor for getting vaccinated was to resume their usual pre-COVID lives at the earliest possible time.



Figure 1 provides a basic frequency analysis of the seven COVID-19 preventive measures. Each item was originally measured on a five-point scale, but for the purpose of this analysis, was divided into three groups: Group 1 (‘Disagree’) includes all respondents who selected ‘Strongly Disagree’ or ‘Disagree’; Group 2 (‘Neutral’) includes all respondents who selected ‘Neither Agree nor Disagree’; Group 3 (‘Agree’) includes all respondents who responded with either ‘Agree’ or ‘Strongly Agree’. The results show that 83.94% of the people surveyed wear a mask or face covering whenever they leave the house. In this study, 86.59% of respondents reportedly cover their mouth and nose when sneezing or coughing. Items with low levels of compliance include refraining from going out unless necessary, with 32.62% of the respondents reporting non-compliance, disinfecting items used outside the house, with 27.81% stating non-adherence, and 24.01% of respondents reporting that they do not wash their hands for at least 20 s. These results suggest that while the majority of respondents (over 51%) are complying with all preventive measures, there is still a significant percentage of respondents that need to increase their compliance.



Figure 2 shows a basic frequency analysis of vaccine status and motivators for the COVID-19 vaccine. Similar to the frequency analysis reported above, each item was originally measured on a five-point scale, but for the purpose of this analysis, was divided into three groups: Group 1 (‘Disagree’), constituting of all respondents who selected ‘Strongly Disagree’ or ‘Disagree’; Group 2 (‘Neutral’), including all respondents who selected ‘Neither Agree nor Disagree’; Group 3 (‘Agree’), constituting all respondents who responded with either ‘Agree’ or ‘Strongly Agree’. The results show that 80.79% of the respondents have either already been vaccinated or are planning to get the vaccination soon. The main motivating factor to getting vaccinated for 77.48% of the respondents was so that they could resume their usual pre-COVID-19 life at the earliest possible time. The lowest motivator was the influence of family and friends getting vaccinated at 57.28%, which suggests that vaccine decisions are, to a large extent, determined by the personal choices of individuals (68.54%). After personal choice, the role of government directives is also an important determinant at 63.25%.




4.2. Correlations


A Spearman rank correlation was performed between the variables in the study. As shown by Table 4, both novel items related to repetitive advice and instructions (RAI01) and expectations to adhere to the same instructions over continued periods of time (RAI02) have a statistically significant correlation (at the 0.001 level), with both Psychological Reactance as an overall scale (r = 0.572, p ≤ 0.001 for RAI01; and r = 0.587, p ≤ 0.001 for RAI02) and with the components of Psychological Reactance separately. The strongest correlation of both items was with the section on resisting influence from others (for RAI01: r = 0.540, p ≤ 0.001; and for RAI02: r = 0.548, p ≤ 0.001), while RAI01 has the strongest correlation with emotional response toward restricted choice (r = 0.575, p ≤ 0.001).



Table 5 presents the correlation between adherence to COVID-19 preventive measures and the overall Psychological Reactance scale, its four components separately, and the two novel items, RAI01 and RAI02. When measuring the correlation of the overall Psychological Reactance scale, a statistically significant correlation was shown with the item related to washing hands for at least 20 s (r = 0.151, p ≤ 0.001). Emotional response toward restricted choice, however, shows a statistically significant correlation with washing hands for at least 20 s (r = 0.127, p = 0.002), wearing a mask or face covering outside the house (r = 0.146, p ≤ 0.001), and covering mouth and nose when sneezing or coughing (r = 0.141, p ≤ 0.001). There is also a correlation between washing hands for at least 20 s and reactance to compliance (r = 0.130, p ≤ 0.001), and resisting influence from others (r = 0.188, p ≤ 0.001). Reactance to advice and recommendations, however, is correlated with five of the seven preventive measures: wearing a mask or face covering outside the house (r = −0.152, p ≤ 0.001); refraining from going out unless necessary (r = 0.104, p = 0.010); covering mouth and nose when sneezing (r = −0.88, p = 0.030); avoiding touching the face until hands have been washed (r = 0.89, p = 0.029); disinfecting the items that are used outside the house (r = 0.101, p ≤ 0.013). RAI01 was correlated with covering nose and mouth when sneezing (r = 0.127, p = 0.002), and RAI02 demonstrated a correlation with social distancing (r = −0.131, p = 0.001) and avoiding touching the face until hands have been washed (r = −0.123, p = 0.003).



Correlations between overall Psychological Reactance, its four components and RAI01 and RAI02 were also assessed with the COVID-19 vaccine intentions and motivations of the residents of Saudi Arabia (Table 6). The item measuring vaccination status and intent (“I have already been vaccinated against COVID-19, or I am planning to get the vaccination soon”) was correlated with emotional response toward restricted choice (r = 0.192, p ≤ 0.001) and RAI01 (r = 0.138, p ≤ 0.001). The item assessing the motivation to get vaccinated to resume pre-COVID-19 life demonstrated correlations with overall psychological reactance (r = 0.118, p = 0.004), as well as two of its components: emotional response toward restricted choice (r = 0.228, p ≤ 0.001) and resisting influence from others (r = 0.144, p ≤ 0.001) and RAI01 (r = 0.201, p ≤ 0.001). The item assessing the role of personal choice in getting vaccinated was correlated with resisting influence from others (r = 0.097, p = 0.017). When looking at the impact of external factors, such as the role of government directives, this was correlated with emotional response toward restricted choice (r = 0.134, p = 0.001) and RAI02 (r = 0.086, p = 0.036). The influence of family and friends getting vaccinated demonstrated correlations with overall psychological reactance (r = 0.177, p ≤ 0.001), as well as all four of its components: emotional response toward restricted choice (r = 0.165, p ≤ 0.001); reactance to compliance (r = 0.137, p ≤ 0.001); resisting influence from others (r = 0.188, p ≤ 0.001) and reactance to advice and recommendations (r = 0.104, p = 0.011), and both items RAI01 (r = 0.120, p = 0.003) and RAI02 (r = 0.144, p ≤ 0.001).




4.3. Kruskal–Wallis H Test


In order to conduct the Kruskal–Wallis H test, the mean psychological reactance scores of all participants were divided into four percentile groups. The percentile groups were created at the 25%, 50%, 75% and 100% levels. These were constituted of 151 participants with the lowest psychological reactance scores in quartile 1 (Q1), 149 participants in quartile 2 (Q2), 150 participants in quartile 3 (Q3) and 154 participants with the highest scores in quartile 4 (Q4).



The Kruskal–Wallis H test provided statistically significant evidence (p < 0.05) of differences between the mean ranks for four of the preventive measures (Table 7). For the item stating ‘I wash my hands for at least 20 seconds’, there was very strong evidence of a difference (p < 0.001) between the mean ranks of at least one pair of groups. Dunn’s pairwise tests were carried out for the four pairs of groups. There was very strong evidence adjusted using the Bonferroni correction of differences between Q2 and Q4 (p = 0.001) and between Q1 and Q4 (p = 0.046). There was no evidence of a difference between the other pairs. For the preventive item stating ‘I refrain from going out unless it is absolutely necessary’, the Kruskal–Wallis H test provided strong evidence (p = 0.002) of a difference between the mean ranks of at least one pair of groups. Results of Dunn’s pairwise tests adjusted using the Bonferroni correction provided very strong evidence of a difference between Q3 and Q4 (p = 0.002). For the item ‘I practice social distancing and keep a distance of at least one meter from others’, there was evidence of a difference (p = 0.017), and post-hoc Dunn–Bonferroni results provided evidence of a difference between Q3 and Q4 (p = 0.030). For the item ‘I disinfect items that I use outside the house, such as my cell phone’, there was very strong evidence of a difference (p < 0.001) between the mean ranks of at least one pair of groups. The Dunn–Bonferroni results provided very strong evidence of differences between three pairs: Q3 and Q2 (p = 0.011); Q3 and Q1 (p = 0.006) and between Q3 and Q4 (p = 0.000). There was no evidence of a difference between the other pairs.



The Kruskal–Wallis H test was also conducted on the vaccine status and motivations of the four quartiles of scores for psychological reactance. The test provided statistically significant evidence (p ≤ 0.05) of differences between the mean ranks for four of the vaccine-related items (Table 8). The item stating ‘I have already been vaccinated against COVID-19, or I am planning to get the vaccination soon’ provided strong evidence of a difference between the mean ranks of at least one pair of groups (p = 0.009). Results of Dunn’s pairwise tests adjusted using the Bonferroni correction provided very strong evidence of a difference between Q3 and Q4 (p = 0.006). For the item ‘I decided to get vaccinated because most of my family and friends are getting vaccinated’, there was very strong evidence of a difference (p ≤ 0.001) between the mean ranks of at least one pair of groups. The Dunn–Bonferroni results provided very strong evidence of differences between three pairs: Q1 and Q4 (p = 0.003); Q1 and Q3 (p = 0.001) and between Q2 and Q3 (p = 0.024). The Kruskal–Wallis test conducted on the item ‘I decided to get vaccinated because most of my family and friends are getting vaccinated’, provided evidence (p = 0.042) of a difference between the mean ranks of at least one pair of groups. Results of Dunn’s pairwise tests adjusted using the Bonferroni correction provided evidence of a difference between Q2 and Q4 (p = 0.033). For the last item, which stated ‘I decided to get vaccinated because of my own personal choice’, the Kruskal–Wallis test provided evidence of a difference between the mean ranks (p = 0.048); however, the Dunn–Bonferroni results did not show a difference between any of the pairs.



In addition, the authors wanted to assess the impact of the two novel items related to repetitive advice and instructions (RAI01) and expectations to adhere to the same instructions over continued periods of time (RAI02) on psychological reactance. The Kruskal–Wallis H test provided strong evidence of a difference between the mean ranks of at least one pair of groups for both the items: p = 0.000 for RAI01 and p = 0.000 for RAI02. Results of Dunn’s pairwise tests adjusted using the Bonferroni correction provided very strong evidence of a difference between all pairs for both items (Table 9).



In order to conduct the Kruskal–Wallis H test, the means of all participants for the two items were divided into four percentile groups. The percentile groups were created at the 25%, 50%, 75% and 100% levels. For RAI01, these were constituted of 160 participants with the lowest means in quartile 1 (Q1), 144 participants in quartile 2 (Q2), 123 participants in quartile 3 (Q3) and 177 participants with the highest means in quartile 4 (Q4). For RAI02, these were constituted of 125 participants with the lowest means in quartile 1 (Q1), 110 participants in quartile 2 (Q2), 250 participants in quartile 3 (Q3) and 119 participants with the highest means in quartile 4 (Q4).



While conducting the Kruskal–Wallis H test for RAI01 and preventive measures, strong evidence of differences were provided for the following items: ‘I wear a mask or a face covering whenever I leave the house’ (p = 0.007); ‘I refrain from going out unless it is absolutely necessary’ (p = 0.024), and ‘I cover my nose and mouth when sneezing and coughing’ (p = 0.008). The post-hoc Dunn pairwise tests adjusted with the Bonferroni correction are presented in Table 10.



The Kruskal–Wallis H test for RAI01 and vaccine status and motivations also provided very strong evidence of differences in means for three of the items: ‘I have already been vaccinated against COVID-19, or I am planning to get the vaccination soon’ (p = 0.009); ‘I decided to get vaccinated so I can resume my usual pre-COVID-19 life as soon as possible’ (p ≤ 0.001), and ‘ I decided to get vaccinated because most of my family and friends are getting vaccinated’ (p ≤ 0.001). The post-hoc Dunn–Bonferroni results are provided in Table 11.



Table 12 presents the Kruskal–Wallis H test and the post-hoc Dunn–Bonferroni results for RAI02 and adherence to preventive measures. The Kruskal–Wallis H test demonstrated very strong evidence of differences in means for two of the preventive measures ‘I practice social distancing and keep a distance of at least one meter from others’ (p ≤ 0.001), and ‘I avoid touching my eyes, nose, and mouth unless I wash my hands before’ (p = 0.007). Table 13 provides the Kruskal–Wallis H test along with the post-hoc Dunn–Bonferroni results for RAI02 and vaccine status and motivations. While the Kruskal–Wallis H test showed evidence of a difference in means for the item ‘I decided to get vaccinated so I can resume my usual pre-COVID-19 life as soon as possible’, the post-hoc tests did not show a difference between the pairs. For the item ‘I decided to get vaccinated because most of my family and friends are getting vaccinated’, the Kruskal–Wallis test demonstrated very strong evidence of differences in means for at least one group (p ≤ 0.001). Dunn’s pairwise tests adjusted using the Bonferroni correction demonstrated very strong evidence of a difference in means between the following pairs: Q2 and Q4 (p = 0.000); Q3 and Q1 (p = 0.000) and between Q1 and Q3 (p = 0.001).





5. Discussion


This paper set out to examine the impact that psychological reactance has on the adherence-related behavior and vaccine motivations of the residents of Saudi Arabia.



The Kruskal–Wallis H test demonstrates that psychological reactance does have an impact on the compliance of respondents to the COVID-19 preventive measures, especially with washing hands for at least 20 s, refraining from going out unless absolutely necessary, practicing social distancing and disinfecting items used outside the house. The frequency analysis results report that 83.94% of the people surveyed wear a mask or face covering whenever they leave the house. This rate is lower than the rate identified by [23] in their study in Korea, where 98.6% of the respondents wore face masks; however, it is higher than previous studies conducted, where 59.9% of individuals wore masks during the influenza pandemic in Australia in 2008, and 75.8% wore masks during the SARS outbreak in 2003 in Hong Kong [61]. The result is more closely aligned with the results from a study in the United States and Canada, which found that 84% of their sample wore masks because of COVID-19 [39]. The results show that while the majority of respondents are complying with all preventive measures, there is still a significant percentage of respondents that need to increase their compliance with some measures. It may be argued that disinfecting items used outside the house is not a governmental suggestion, therefore, such measures have lower levels of compliance, as highlighted in another study [23]; however, the remaining items, such as washing hands for at least 20 s, refraining from going out unless necessary and social distancing are all governmental recommendations. Another explanation could be that the time duration that people have had to follow these preventive measures (over one year) has negatively affected their motivations to comply. The availability of the COVID-19 vaccine may also have had an influence on adherence to preventive behaviors, possibly resulting in vaccinated individuals relaxing their levels of compliance.



Psychological reactance was also a contributing factor when assessing the vaccine status and motivations of the respondents. The Kruskal–Wallis H test highlighted that the impact of psychological reactance was high on whether participants have already been vaccinated or are planning to get vaccinated soon, and on the intention to get vaccinated because of the influence of friends and family. Other intentions also showing an impact were getting vaccinated due to the government’s directives, and due to one’s own personal choice. In addition, the frequency analysis results show that 80.79% of the respondents have either already been vaccinated or are planning to get the vaccination soon. This contrasts with the research reported earlier, where only 2.1% of respondents had received the vaccine, 20.3% had registered for it, and 46.7% stated that they would only take the vaccine if it became mandatory [44]. A possible explanation for this could be that the research was conducted soon after the COVID-19 vaccine became available and people were not sure of its efficacy and safety, with its side effects unknown. However, this research, conducted over 6 months after the availability of the vaccine, has allowed citizens to put to rest their concerns regarding the safety of the vaccine. In addition, seeing the efforts of governments worldwide in getting their citizens vaccinated may also have been a contributing factor. Another plausible motivating factor could also be the response to the second item in the figure, where 77.48% of the respondents decided to get vaccinated so that they could resume their usual pre-COVID-19 life at the earliest possible time. The lowest motivator was the influence of family and friends getting vaccinated, at 57.28%, which suggests that vaccine decisions are, to a large extent, determined by the choices of individuals (68.54%).



A possible reason for the residents of Saudi Arabia to report compliance with COVID-19 preventive measures and positive vaccine intentions could be due to cultural tightness, which results in norms being strictly followed and there is little tolerance for deviance. A study found that higher levels of cultural tightness and government efficiency had lower mortality rates, when contrasted with countries where both factors were either not present or only one was present [62]. It is also stated that people in countries with cultural tightness may be more willing to comply with norms that would be seen as cooperative, such as physical distancing [63]. Researchers argue that this is not the case in countries with cultural looseness, where citizens have weaker social norms and there is high tolerance for deviant behavior, as citizens expect governments to justify any action that could take away their individual and social freedoms [7]. In Saudi Arabia, the government has been very meticulous in ensuring that it puts in place rules and guidelines for COVID-19 prevention, and equally diligent in following up on their compliance. As mentioned in the contextual information, Saudi Arabia has imposed monetary fines that non-complying individuals and establishments face, in addition to possible prison sentences and the shutting-down of premises; security services have been tasked with identifying and dealing with any violations.



The findings indicate that psychological reactance is associated with key COVID-19 preventive measures and vaccine status and motivations. The results are similar to studies conducted earlier in the United States and Canada [38,39], which demonstrate that a significant proportion of the population are adhering to the COVID-19 preventive measures. However, in the subset of the population that are not fully compliant, psychological reactance does have a role in influencing behavior. This necessitates taking into account prior research that demonstrates that the level of psychological reactance may be decreased through the use of messages that are implicit and autonomy-supporting, rather than those that are explicit and commanding [33].



One study, however, found individuals with higher trait reactance to also have lower COVID-19 knowledge [38]. While knowledge was not assessed in this study, the authors referred to a study in Saudi Arabia, which was constituted of 3,388 participants and found that most respondents were knowledgeable about COVID-19, achieving a mean score of 81.64% in the knowledge questionnaire [43]. They also referred to previous studies, which also demonstrated satisfactory levels of knowledge across Saudi Arabia for previous epidemics, such as the MERS-coronavirus [64,65].



Another finding of this study is that receiving the same advice and recommendations over a long period of time, as well as being expected to follow the same instructions for a long period of time, plays a role in triggering psychological reactance. In addition, this is also linked to the level of compliance with COVID-19 preventive measures, as well as, to some extent, with vaccine intentions. Currently, the Hong Psychological Reactance Scale [57] does not look at the role of repeated instructions or a longer period of expected compliance as triggers of psychological reactance. This is an area that may be of interest to future researchers, and may potentially result in a revision of the scale.



The findings in this study are subject to several limitations. First, the use of an online data collection method limited the participants to individuals who are digitally literate, and did not allow the use of the random sampling method when selecting respondents. As a result, not all regions of Saudi Arabia were represented in this study, and individuals between the ages of 18–39 constituted 58.3% of the sample. Additionally, using the snow-balling method of sampling may have limited the variety of opinions in the study sample.




6. Conclusions


Similar to the Spanish Flu pandemic, the current COVID-19 pandemic is panning out to be a long-term situation. Dealing with this pandemic successfully requires long-term and sustained effort on the part of citizens, by complying with COVID-19 preventive measures and getting vaccinated. Therefore, how individuals respond to COVID-19 advice, guidelines and regulations is an important determinant in facing the pandemic.



Governments need to revisit their public health messages to ensure that they are implicit and autonomy-supporting, so that the triggering of psychological reactance may be minimized as far as possible. In addition, it is to be noted that messages that could convince one person may not be persuasive for another; therefore, governments need to take their citizens’ varying personality and psychological characteristics into account when designing public health messages.
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Figure 1. Frequency Analysis of COVID-19 preventive measures. 
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Figure 2. Frequency of Vaccine Status and Intentions. 
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Table 1. Descriptive Statistics (N = 604).






Table 1. Descriptive Statistics (N = 604).





	

	
Participants

	
Percent






	
Gender

	
Female

	
337

	
55.8




	
Male

	
267

	
44.2




	
Age

	
18–29

	
149

	
24.7




	
30–39

	
203

	
33.6




	
40–49

	
169

	
28.0




	
50–59

	
55

	
9.1




	
60 and above

	
28

	
4.6




	
Education

	
High School or below

	
90

	
14.9




	
Bachelor’s degree

	
285

	
47.2




	
Advanced degree (master’s/doctoral/professional degree)

	
186

	
30.8




	
Vocational/technical degree

	
43

	
7.1




	
Employment

	
Employed for wages

	
335

	
55.5




	
Self-employed

	
80

	
13.2




	
Out of work and looking for work

	
55

	
9.1




	
Out of work but not currently looking for work

	
33

	
5.5




	
Retired

	
14

	
2.3




	
Homemaker

	
42

	
7.0




	
Student

	
45

	
7.5




	
Income (US $)

	
Under $25,000

	
143

	
23.7




	
$25,000–49,999

	
125

	
20.7




	
$50,000–74,999

	
125

	
20.7




	
$75,000–99,999

	
126

	
20.9




	
$100,000–124,999

	
25

	
4.1




	
$125,000–149,999

	
13

	
2.2




	
$150,000 or more

	
17

	
2.8




	
Prefer not to say

	
30

	
5.0




	
Region

	
Asir Region

	
5

	
0.8




	
Eastern Province

	
50

	
8.3




	
Mecca Region

	
341

	
56.5




	
Medina Region

	
51

	
8.4




	
Riyadh Region

	
157

	
26.0




	
Language

	
English

	
472

	
78.1




	
Arabic

	
132

	
21.9
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Table 2. Means of Preventive Measures According to Demographics.
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	Demographics
	PM01 1
	PM02 2
	PM03 3
	PM04 4
	PM05 5
	PM06 6
	PM07 7





	Gender
	
	
	
	
	
	
	



	Female
	3.52
	4.56
	3.24
	3.88
	4.58
	3.92
	3.46



	Male
	3.62
	4.2
	3.65
	3.9
	4.25
	3.82
	3.4



	Income
	
	
	
	
	
	
	



	Under $25,000
	3.53
	4.38
	3.29
	3.88
	4.47
	3.75
	3.23



	$25,000–49,999
	3.68
	4.5
	3.55
	3.9
	4.37
	3.86
	3.31



	$50,000–74,999
	3.56
	4.3
	3.34
	3.76
	4.39
	3.86
	3.47



	$75,000–99,999
	3.57
	4.4
	3.51
	3.87
	4.41
	3.9
	3.63



	$100,000–124,999
	3.48
	4.44
	3.64
	4.04
	4.52
	4.04
	3.52



	$125,000–149,999
	3.31
	4.15
	2.77
	4
	4.85
	4.08
	3.77



	$150,000 or more
	3.94
	4.47
	3.76
	3.88
	4.65
	4.18
	3.35



	Prefer not to say
	3.23
	4.6
	3.37
	4.37
	4.5
	4.13
	3.77



	Region
	
	
	
	
	
	
	



	Asir
	3.6
	4.8
	3.6
	4.4
	4.4
	4.2
	2.4



	Eastern
	3.64
	4.34
	3.18
	3.62
	4.5
	3.7
	3.08



	Mecca
	3.57
	4.42
	3.52
	3.91
	4.38
	3.9
	3.52



	Medina
	3.35
	4.43
	3.51
	3.9
	4.59
	3.78
	3.57



	Riyadh
	3.61
	4.38
	3.25
	3.91
	4.49
	3.9
	3.36



	Age
	
	
	
	
	
	
	



	18–29
	3.5
	4.27
	3.38
	3.9
	4.5
	3.87
	3.34



	30–39
	3.62
	4.51
	3.51
	3.9
	4.44
	3.97
	3.48



	40–49
	3.56
	4.38
	3.38
	3.8
	4.35
	3.78
	3.43



	50–59
	3.75
	4.44
	3.47
	4.09
	4.49
	4.05
	3.6



	60 and above
	3.25
	4.39
	3.14
	3.86
	4.46
	3.46
	3.39



	Highest

Educational Level
	
	
	
	
	
	
	



	High School or below
	3.61
	4.39
	3.39
	3.84
	4.5
	3.66
	3.22



	Bachelor’s degree
	3.6
	4.4
	3.34
	3.92
	4.47
	4
	3.51



	Advanced degree (master’s/doctoral/professional degree)
	3.54
	4.42
	3.6
	3.9
	4.38
	3.8
	3.47



	Vocational/technical degree
	3.37
	4.4
	3.3
	3.77
	4.3
	3.81
	3.21



	Employment Status
	
	
	
	
	
	
	



	Employed for wages
	3.51
	4.42
	3.45
	3.93
	4.39
	3.91
	3.51



	Self-employed
	3.43
	4.42
	3.25
	3.78
	4.48
	3.7
	3.14



	Out of work and looking for work
	3.78
	4.42
	3.47
	3.91
	4.6
	4.05
	3.31



	Out of work but not currently looking for work
	3.36
	4.24
	3.39
	3.76
	4.15
	3.64
	3.33



	Homemaker
	3.93
	4.36
	3.48
	3.86
	4.55
	4.07
	3.64



	Retired
	3.64
	4.36
	3
	3.64
	4.29
	3.64
	3.29



	Student
	3.73
	4.47
	3.56
	4
	4.67
	3.8
	3.51







1 I wash my hands for at least 20 s. 2 I wear a mask or a face cover whenever I leave the house. 3 I refrain from going out unless it is absolutely necessary. 4 I practice social distancing and keep a distance of at least one meter from others. 5 I cover my nose and mouth when sneezing or coughing. 6 I avoid touching my eyes, nose, and mouth unless I wash my hands before. 7 I disinfect items that I use outside the house, such as my cell phone.
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Table 3. Means of Vaccine Status and Motivations According to Demographics.
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	Demographics
	VACC01 1
	VACC02 2
	VACC03 3
	VACC04 4
	VACC05 5





	Gender
	
	
	
	
	



	Female
	4.39
	4.28
	3.46
	3.71
	3.87



	Male
	4.09
	4.14
	3.59
	3.79
	3.9



	Income
	
	
	
	
	



	Under $25,000
	4.27
	4.19
	3.64
	3.8
	3.87



	$25,000–$49,999
	4.29
	4.26
	3.62
	3.96
	3.84



	$50,000–$74,999
	4.22
	4.08
	3.54
	3.77
	3.98



	$75,000–$99,999
	4.25
	4.28
	3.41
	3.59
	3.81



	$100,000–$124,999
	4.24
	4.32
	3.84
	3.72
	4.4



	$125,000–$149,999
	4.08
	4.08
	3.67
	3.23
	4.23



	$150,000 or more
	4.29
	4.47
	2.94
	3.24
	3.88



	Prefer not to say
	4.4
	4.27
	2.87
	3.6
	3.43



	Region
	
	
	
	
	



	Asir
	4.6
	4.2
	3
	4
	4



	Eastern
	4.16
	4.06
	3.58
	3.54
	3.88



	Mecca
	4.29
	4.24
	3.49
	3.77
	3.89



	Medina
	4.33
	4.32
	3.66
	4.06
	3.98



	Riyadh
	4.18
	4.18
	3.53
	3.65
	3.83



	Age
	
	
	
	
	



	18–29
	4.11
	4.11
	3.2
	3.54
	3.71



	30–39
	4.35
	4.21
	3.68
	3.88
	3.96



	40–49
	4.22
	4.19
	3.58
	3.8
	3.82



	50–59
	4.22
	4.47
	3.62
	3.67
	4.07



	60 and above
	4.71
	4.5
	3.43
	3.64
	4.25



	Highest Educational Level
	
	
	
	
	



	High School or below
	4.13
	4.17
	3.87
	3.74
	3.98



	Bachelor’s degree
	4.33
	4.2
	3.38
	3.7
	3.86



	Advanced degree (master’s/doctoral/professional degree)
	4.22
	4.23
	3.57
	3.85
	3.91



	Vocational/technical degree
	4.21
	4.35
	3.44
	3.58
	3.7



	Employment Status
	
	
	
	
	



	Employed for wages
	4.26
	4.27
	3.58
	3.75
	3.96



	Self-employed
	4.09
	4.13
	3.6
	3.81
	3.68



	Out of work and

looking for work
	4.42
	4.16
	3.42
	3.85
	3.93



	Out of work but not currently looking for work
	4
	4.12
	3.42
	3.53
	3.52



	Homemaker
	4.52
	4.19
	3.4
	3.74
	4.02



	Retired
	4.57
	4.07
	3.29
	3.79
	4



	Student
	4.27
	4.22
	3.2
	3.62
	3.76







1 I have already been vaccinated against COVID-19, or I am planning to get the vaccination soon. 2 I decided to get vaccinated so I can resume my usual pre-COVID-19 life as soon as possible. 3 I decided to get vaccinated because most of my family and friends are getting vaccinated. 4 I decided to get vaccinated because of the government’s directives. 5 I decided to get vaccinated because of my own personal choice.
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Table 4. Spearman Rank Correlation between Psychological Reactance and Novel Items RAI01 and RAI02.
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	Constructs
	Emotional Response toward Restricted Choice
	Reactance to Compliance
	Reactance to Advice and Recommendations
	Resisting Influence from Others
	Psychological Reactance





	[RAI01] When I keep on receiving the same advice and recommendations continuously over a period of time, I become frustrated
	0.575 **
	0.414 **
	0.218 **
	0.540 **
	0.572 **



	[RAI02] When I am expected to follow the same instructions for a long period of time, I feel like doing the opposite
	0.467 **
	0.481 **
	0.381 **
	0.548 **
	0.587 **







** Correlation is significant at the 0.01 level (2-tailed).
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Table 5. Spearman Rank Correlation between COVID-19 Preventive Measures, Psychological Reactance, RAI01 (repeated advice and instructions) and RAI02 (expectations to follow the same instructions for a long period of time).






Table 5. Spearman Rank Correlation between COVID-19 Preventive Measures, Psychological Reactance, RAI01 (repeated advice and instructions) and RAI02 (expectations to follow the same instructions for a long period of time).





	Constructs
	Emotional Response toward Restricted Choice
	Reactance to Compliance
	Reactance to Advice and Recommendations
	Resisting Influence from Others
	Psychological Reactance
	RAI01
	RAI02





	I wash my hands for at least 20 s
	0.127 **
	0.130 **
	0.037
	0.188 **
	0.151 **
	0.022
	0.038



	I wear a mask or a face cover whenever I leave the house
	0.146 **
	−0.058
	−0.152 **
	0.061
	0.022
	0.128 **
	0.041



	I refrain from going out unless it is absolutely necessary
	−0.041
	0.060
	0.104 *
	0.055
	0.038
	−0.057
	−0.029



	I practice social distancing and keep a distance of at least one meter from others
	−0.018
	−0.019
	0.044
	−0.028
	-0.026
	−0.076
	−0.131 **



	I cover my nose and mouth when sneezing or coughing
	0.141 **
	−0.070
	−0.088 *
	0.075
	0.035
	0.127 **
	−0.046



	I avoid touching my eyes, nose, and mouth unless I wash my hands before
	0.035
	0.033
	0.089 *
	0.050
	0.050
	−0.057
	−0.123 **



	I disinfect items that I use outside the house, such as my cell phone
	−0.018
	0.065
	0.101 *
	0.023
	0.028
	−0.074
	−0.057







** Correlation is significant at the 0.01 level (2-tailed). * Correlation is significant at the 0.05 level (2-tailed).
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Table 6. Spearman Rank Correlation between COVID-19 Vaccine Intentions, Psychological Reactance, RAI01 (repeated advice and instructions) and RAI02 (expectations to follow the same instructions for a long period of time).
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	Constructs
	Emotional Response toward Restricted Choice
	Reactance to Compliance
	Reactance to Advice and Recommendations
	Resisting Influence from Others
	Psychological Reactance
	RAI01
	RAI02





	I have already been vaccinated against COVID-19, or I am planning to get the vaccination soon
	0.192 **
	−0.010
	0.003
	0.068
	0.070
	0.138 *
	−0.034



	I decided to get vaccinated so I can resume my usual pre-COVID-19 life as soon as possible
	0.228 **
	0.016
	−0.012
	0.144 **
	0.118 **
	0.201 **
	0.077



	I decided to get vaccinated because most of my family and friends are getting vaccinated
	0.165 **
	0.137 **
	0.104 *
	0.188 **
	0.177 **
	0.120 **
	0.144 **



	I decided to get vaccinated because of the government’s directives
	0.134 **
	0.032
	0.033
	0.064
	0.070
	0.065
	0.086 *



	I decided to get vaccinated because of my own personal choice
	0.064
	0.069
	−0.013
	0.097 *
	0.073
	0.060
	−0.024







** Correlation is significant at the 0.01 level (2-tailed). * Correlation is significant at the 0.05 level (2-tailed).
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Table 7. Kruskall–Wallis H Test with Post-hoc: Psychological Reactance and Adherence to Preventive Measures.
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Preventive Measures

	
Kruskall–Wallis H

	
Pairwise Quartiles

	
Test Statistic

	
p Value






	
I wash my hands for at least 20 s

	
H (3) = 16.558, p ≤ 0.001

	
Q2–Q1

	
23.948

	
1.000




	
Q2–Q3

	
−46.605

	
0.102




	
Q2–Q4

	
−75.543

	
0.001




	
Q1–Q3

	
−22.658

	
1.000




	
Q1–Q4

	
−51.595

	
0.046




	
Q3–Q4

	
−28.937

	
0.812




	
I wear a mask or a face cover whenever I leave the house

	
H (3) = 5.051, p = 0.168

	

	

	




	
I refrain from going out unless it is absolutely necessary

	
H (3) = 14.379, p = 0.002

	
Q3–Q2

	
20.538

	
1.000




	
Q3–Q1

	
41.837

	
0.190




	
Q3–Q4

	
−70.105

	
0.002




	
Q2–Q1

	
21.300

	
1.000




	
Q2–Q4

	
−49.567

	
0.064




	
Q1–Q4

	
−28.267

	
0.864




	
I practice social distancing and keep a distance of at least one meter from others

	
H (3) = 10.220, p = 0.017

	
Q3–Q2

	
46.515

	
0.084




	
Q3–Q1

	
47.605

	
1.070




	
Q3–Q4

	
−52.729

	
0.030




	
Q2–Q1

	
1.090

	
1.000




	
Q2–Q4

	
−6.214

	
1.000




	
Q1–Q4

	
−5.124

	
1.000




	
I cover my nose and mouth when sneezing or coughing

	
H (3) = 6.423, p = 0.093

	

	

	




	
I avoid touching my eyes, nose, and mouth unless I wash my hands before

	
H (3) = 7.688, p = 0.053

	

	

	




	
I disinfect items that I use outside the house, such as my cell phone

	
H (3) = 28.799, p ≤ 0.001

	
Q3–Q2

	
60.897

	
0.011




	
Q3–Q1

	
64.092

	
0.006




	
Q3–Q4

	
−103.181

	
0.000




	
Q2–Q1

	
3.195

	
1.000




	
Q2–Q4

	
−42.284

	
0.179




	
Q1–Q4

	
−39.090

	
0.263
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Table 8. Kruskall–Wallis H Test with Post-hoc: Psychological Reactance and Vaccine Status and Intentions.
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Vaccine Status & Intentions

	
Kruskall–Wallis H

	
Pairwise Quartiles

	
Test Statistic

	
p Value






	
I have already been vaccinated against COVID-19, or I am planning to get the vaccination soon

	
H (3) = 11.631, p = 0.009

	
Q3–Q2

	
13.720

	
1.000




	
Q3–Q1

	
21.296

	
1.000




	
Q3–Q4

	
−54.810

	
0.006




	
Q2–Q1

	
7.576

	
1.000




	
Q2–Q4

	
−41.090

	
0.086




	
Q1–Q4

	
−33.514

	
0.271




	
I decided to get vaccinated so I can resume my usual pre-COVID-19 life as soon as possible

	
H (3) = 7.324, p = 0.062

	

	

	




	
I decided to get vaccinated because most of my family and friends are getting vaccinated

	
H (3) = 21.353, p ≤ 0.001

	
Q1–Q2

	
−17.751

	
1.000




	
Q1–Q4

	
−66.443

	
0.003




	
Q1–Q3

	
−73.204

	
0.001




	
Q2–Q4

	
−48.691

	
0.065




	
Q2–Q3

	
−55.453

	
0.024




	
Q4–Q3

	
6.762

	
1.000




	
I decided to get vaccinated because of the government’s directives

	
H (3) = 8.225, p = 0.042

	
Q2–Q3

	
−15.691

	
1.000




	
Q2–Q1

	
21.056

	
1.000




	
Q2–Q4

	
−52.985

	
0.033




	
Q3–Q1

	
5.366

	
1.000




	
Q3–Q4

	
−37.294

	
0.295




	
Q1–Q4

	
−31.929

	
0.556




	
I decided to get vaccinated because of my own personal choice

	
H (3) = 7.918, p = 0.048

	
Q3–Q2

	
3.869

	
1.000




	
Q3–Q1

	
9.040

	
1.000




	
Q3–Q4

	
−46.224

	
0.077




	
Q2–Q1

	
5.171

	
1.000




	
Q2–Q4

	
−42.355

	
0.137




	
Q1–Q4

	
−37.184

	
0.270
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Table 9. Kruskall–Wallis H Test with Post-hoc: Psychological Reactance and RAI01 (repeated advice and instructions) and RAI02 (expectations to follow the same instructions for a long period of time).






Table 9. Kruskall–Wallis H Test with Post-hoc: Psychological Reactance and RAI01 (repeated advice and instructions) and RAI02 (expectations to follow the same instructions for a long period of time).





	
Repeated Advice and Instructions

	
Kruskall–Wallis H

	
Pairwise Quartiles

	
Test Statistic

	
p Value






	
When I keep on receiving the same advice and recommendations continuously over a period of time, I become frustrated

	
H (3) = 176.302,

p = 0.000

	
Q1–Q2

	
−79.141

	
0.000




	
Q1–Q3

	
−173.580

	
0.000




	
Q1–Q4

	
−240.760

	
0.000




	
Q2–Q3

	
−94.439

	
0.000




	
Q2–Q4

	
−161.619

	
0.000




	
Q3–Q4

	
−67.180

	
0.003




	
When I am expected to follow the same instructions for a long period of time, I feel like doing the opposite

	
H (3) = 178.603,

p = 0.000

	
Q1–Q2

	
−73.806

	
0.001




	
Q1–Q3

	
−151.332

	
0.000




	
Q1–Q4

	
−248.774

	
0.000




	
Q2–Q3

	
−77.526

	
0.001




	
Q2–Q4

	
−174.968

	
0.000




	
Q3–Q4

	
−97.442

	
0.000
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Table 10. Kruskall–Wallis H Test with Post-hoc: RAI01 (repetitive advice and instructions) and Adherence to Preventive Measures.






Table 10. Kruskall–Wallis H Test with Post-hoc: RAI01 (repetitive advice and instructions) and Adherence to Preventive Measures.





	
Preventive Measures

	
Kruskall–Wallis H

	
Pairwise Quartiles

	
Test Statistic

	
p Value






	
I wash my hands for at least 20 s

	
H (3) = 1.165, p = 0.761

	

	

	




	
I wear a mask or a face cover whenever I leave the house

	
H (3) = 12.010, p = 0.007

	
Q1–Q3

	
−13.644

	
1.000




	
Q1–Q2

	
−21.945

	
1.000




	
Q1–Q4

	
−51.545

	
0.005




	
Q3–Q2

	
8.301

	
1.000




	
Q3–Q4

	
−37.901

	
0.134




	
Q2–Q4

	
−29.600

	
0.372




	
I refrain from going out unless it is absolutely necessary

	
H (3) = 9.484, p = 0.024

	
Q4–Q1

	
22.114

	
1.000




	
Q4–Q3

	
31.219

	
0.692




	
Q4–Q2

	
57.747

	
0.014




	
Q1–Q3

	
−9.105

	
1.000




	
Q1–Q2

	
−35.633

	
0.398




	
Q3–Q2

	
26.528

	
1.000




	
I practice social distancing and keep a distance of at least one meter from others

	
H (3) = 4.228, p = 0.238

	

	

	




	
I cover my nose and mouth when sneezing or coughing

	
H (3) = 11.804, p = 0.008

	
Q2–Q1

	
7.123

	
1.000




	
Q2–Q3

	
−22.479

	
1.000




	
Q2–Q4

	
−50.181

	
0.012




	
Q1–Q3

	
−15.356

	
1.000




	
Q1–Q4

	
−43.058

	
0.037




	
Q3–Q4

	
−27.702

	
0.610




	
I avoid touching my eyes, nose, and mouth unless I wash my hands before

	
H (3) = 2.970, p = 0.396

	

	

	




	
I disinfect items that I use outside the house, such as my cell phone

	
H (3) = 4.343, p = 0.227
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Table 11. Kruskall–Wallis H Test with Post-hoc: RAI01 (repeated advice and instructions) and Vaccination Status and Intentions.






Table 11. Kruskall–Wallis H Test with Post-hoc: RAI01 (repeated advice and instructions) and Vaccination Status and Intentions.





	
Vaccine Status & Intentions

	
Kruskall–Wallis H

	
Pairwise Quartiles

	
Test Statistic

	
p Value






	
I have already been vaccinated against COVID-19, or I am planning to get the vaccination soon

	
H (3) = 11.462, p = 0.009

	
Q1–Q2

	
−32.499

	
0.317




	
Q1–Q3

	
−47.344

	
0.041




	
Q1–Q4

	
−49.132

	
0.012




	
Q2–Q3

	
−14.845

	
1.000




	
Q2–Q4

	
−16.633

	
1.000




	
Q3–Q4

	
−1.788

	
1.000




	
I decided to get vaccinated so I can resume my usual pre-COVID-19 life as soon as possible

	
H (3) = 23.780, p ≤ 0.001

	
Q1–Q2

	
−19.092

	
1.000




	
Q1–Q3

	
−48.239

	
0.039




	
Q1–Q4

	
−73.760

	
0.000




	
Q2–Q3

	
−29.148

	
0.643




	
Q2–Q4

	
−54.669

	
0.006




	
Q3–Q4

	
−25.521

	
0.844




	
I decided to get vaccinated because most of my family and friends are getting vaccinated

	
H (3) = 20.071, p ≤0.001

	
Q3–Q2

	
13.272

	
1.000




	
Q3–Q1

	
20.698

	
1.000




	
Q3–Q4

	
−77.185

	
0.000




	
Q2–Q1

	
7.427

	
1.000




	
Q2–Q4

	
−63.913

	
0.004




	
Q1–Q4

	
−56.486

	
0.011




	
I decided to get vaccinated because of the government’s directives

	
H (3) = 2.775, p = 0.428

	

	

	




	
I decided to get vaccinated because of my own personal choice

	
H (3) = 5.454, p = 0.141
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Table 12. Kruskall–Wallis H Test with Post-hoc: RAI02 (expectations to follow the same instructions for a long period of time) and Adherence to Preventive Measures.






Table 12. Kruskall–Wallis H Test with Post-hoc: RAI02 (expectations to follow the same instructions for a long period of time) and Adherence to Preventive Measures.





	
Preventive Measures

	
Kruskall–Wallis H

	
Pairwise Quartiles

	
Test Statistic

	
p Value






	
I wash my hands for at least 20 s

	
H (3) = 0.864, p = 0.834

	

	

	




	
I wear a mask or a face cover whenever I leave the house

	
H (3) = 1.270, p = 0.736

	

	

	




	
I refrain from going out unless it is absolutely necessary

	
H (3) = 6.071, p = 0.108

	

	

	




	
I practice social distancing and keep a distance of at least one meter from others

	
H (3) = 19.843, p ≤ 0.001

	
Q4–Q2

	
45.111

	
0.223




	
Q4–Q3

	
63.998

	
0.003




	
Q4–Q1

	
88.828

	
0.000




	
Q2–Q3

	
−18.887

	
1.000




	
Q2–Q1

	
43.717

	
0.247




	
Q3–Q1

	
24.830

	
0.997




	
I cover my nose and mouth when sneezing or coughing

	
H (3) = 2.938, p = 0.401

	

	

	




	
I avoid touching my eyes, nose, and mouth unless I wash my hands before

	
H (3) = 11.975, p = 0.007

	
Q4–Q3

	
36.566

	
0.275




	
Q4–Q2

	
38.451

	
0.462




	
Q4–Q1

	
72.830

	
0.003




	
Q3–Q2

	
1.885

	
1.000




	
Q3–Q1

	
36.264

	
0.264




	
Q2–Q1

	
34.379

	
0.658




	
I disinfect items that I use outside the house, such as my cell phone

	
H (3) = 7.634, p = 0.054
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Table 13. Kruskall–Wallis H Test with Post-hoc: RAI02 and Vaccination Status and Intentions.






Table 13. Kruskall–Wallis H Test with Post-hoc: RAI02 and Vaccination Status and Intentions.





	
Vaccine Status & Intentions

	
Kruskall–Wallis H

	
Pairwise Quartiles

	
Test Statistic

	
p Value






	
I have already been vaccinated against COVID-19, or I am planning to get the vaccination soon

	
H (3) = 3.982, p = 0.263

	

	

	




	
I decided to get vaccinated so I can resume my usual pre-COVID-19 life as soon as possible

	
H (3) = 8.432, p = 0.038

	
Q2–Q1

	
6.835

	
1.000




	
Q2–Q3

	
−8.690

	
1.000




	
Q2–Q4

	
−49.334

	
0.068




	
Q1–Q3

	
−1.855

	
1.000




	
Q1–Q4

	
−42.499

	
0.148




	
Q3–Q4

	
−40.644

	
0.080




	
I decided to get vaccinated because most of my family and friends are getting vaccinated

	
H (3) = 27.777, p ≤ 0.001

	
Q2–Q3

	
−13.376

	
1.000




	
Q2–Q1

	
21.975

	
1.000




	
Q2–Q4

	
−100.386

	
0.000




	
Q3–Q1

	
8.599

	
1.000




	
Q3–Q4

	
−87.010

	
0.000




	
Q1–Q4

	
−78.411

	
0.001




	
I decided to get vaccinated because of the government’s directives

	
H (3) = 3.591, p = 0.309

	

	

	




	
I decided to get vaccinated because of my own personal choice

	
H (3) = 1.611, p = 0.657
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