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Abstract

	The ongoing global COVID-19 pandemic has given rise to the implementation of government mandated non-pharmaceutical interventions. Recent research shows however, that the uptake of these NPIs is not universal. Psychological explanations for this issue have been explored thoroughly by researchers, but rarely from a purely socio-ideological perspective. This study aimed to remedy this omission by looking at the influence of right-wing authoritarianism and social dominance orientation on COVID-19 NPI non-adherence. It is also noted that the concept of left-wing authoritarianism is re-emerging within current literature and in the interest of conducting a rigorous and fair investigation, the measurement of LWA was also included in the study design. A secondary objective of the study was to provide evidence or argument regarding the existence and efficacy of LWA as a psychological construct. Eighty-five participants were recruited via online advertisement to take part in a Qualtrics study consisting of four questionnaires. The results of a multiple regression analysis showed that a model combining RWA, SDO and LWA can predict 11% of COVID-19 NPI non-adherence behaviours. Further analyses suggested that RWA was not correlated individually with adherence behaviours, SDO was correlated with non-adherence, and LWA was correlated with adherence. The study concludes that the efficacy of LWA was apparent in these findings, more so than RWA, therefore, further inclusion of LWA measures in health psychology could be beneficial. It is recommended that deeper exploration into the interplay between LWA and SDO specifically could provide important insights into behavioural motivation and that the findings of the current study could be expanded upon, to inform future research and/or public health interventions in a more contemporary context.
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3.1.2..3. Introduction
	
In light of the recent and ongoing COVID-19 global pandemic, governments across the world have had to implement a number of non-pharmaceutical interventions in order to protect the public from the coronavirus (Our World in Data, 2021; Porcher, 2020). Informed by scientists and medical professionals, legislation has been put in place mandating individual actions such as: using face coverings in public spaces, maintaining 2 metre-distances from other people, staying at home wherever possible and regularly using hand sanitiser, among others (Our World in Data, 2021; Porcher, 2020). These government guidelines have been referred to throughout the pandemic as regulations, restrictions, guidelines, rules, and other synonymic definitions (Brauner et al, 2021). For the purpose of clarity, this paper will henceforth use the term non-pharmaceutical intervention (NPI) to encompass these guidelines and their various labels. 
It has become apparent within the current literature however, that there has been pushback against these NPIs, with significant numbers of people refusing to comply with them..(Atchison et al, 2020; Hills & Eraso, 2021; Nivette et al, 2021; Smith et al, 2021) or even questioning the efficacy of such measures to begin with (Bayram & Shields, 2021; Choma et al, 2021; Hromatko et al, 2021). Non-adherence to NPIs has the potential to pose a significant threat to public health, minimising the effort put in by those who do comply, and increasing the risk of infections and/or deaths  (Centers for Disease Control and Prevention [CDC], 2021; World Health Organisation [WHO], 2021). It is therefore imperative that this behaviour be examined, with a view to understanding why people choose to not comply, and therefore how future behaviour change initiatives could improve adherence to life-saving interventions. 
Fortunately, there has been an inundation of psychological studies relating to COVID-19 non-adherence, and one of the most promising directions this literature takes is the exploration of socio-ideological attitudes, and how they play a role in non-adherence with NPIs (Choma et al, 2021; Clarke et al, 2021; Manson, 2020). The issue of non-adherence to NPIs is unavoidably linked to political beliefs and attitudes, given that the guidelines are mandated by government, and these concepts have long been of interest to psychological researchers. Right-wing authoritarianism (RWA, Altemeyer, 1981) is the name given to the psychological conceptualisation of peoples’ preferences for social control, conventionalism, and support for perceived legitimate social authorities. Related to this, Social Dominance Orientation (SDO, Sidanius & Pratto, 1999) is a separate but correlated construct, which encompasses peoples’ beliefs about social group status and hierarchical power of said groups. 
When considering the current understandings of these two concepts, it is fair to assume that individuals high in RWA would be more likely to conform to the government mandated NPIs and to engage in adherence behaviours. Also, it might be logical to assume that those high in SDO would want to engage in adherence behaviours as part of the “socially superior” group. However, research shows that during the pandemic, these widely accepted theories have manifested in interesting ways. It has been observed that individuals high in RWA are both less likely to believe in the efficacy of NPIs (Azevedo & Jost, 2021; Sinclair et al, 2020) and less likely to engage in adherence behaviour (Choma et al, 2020; Rothgerber et al, 2020). High scores of RWA have previously been linked to anti-scientific attitudes with regards to issues such as climate change (Kerr & Wilson, 2021; Stanley et al, 2017) vaccination, fluoridation, and evolution (Kerr & Wilson, 2021). Also, high scores of SDO were found to be linked with negative attitudes towards science and scientists as a group (Kerr & Wilson, 2021). While this phenomenon is not yet fully understood, it is thought that the rejection of scientific fact is a consequence of those high in RWA perceiving science as violating social norms, and those high in SDO perceiving scientists as threatening the hierarchical social structure (Kerr & Wilson, 2021). It could be of significant value to expand upon these findings within the contemporary social context and explore to what extent RWA and SDO can explain non-adherence to COVID-19 NPIs in specific, as the NPIs themselves are scientifically supported and recommended actions (Centers for Disease Control and Prevention [CDC], 2021; World Health Organisation [WHO], 2021).
It is recognised that this paper is not the first to explore RWA and SDO as possible predictors of COVID-19 non-adherence. However, a recent and relatively unexplored theory has also begun to emerge within the psychological literature. The concept of Left-Wing Authoritarianism is a controversial topic that has waned in popularity since the 1980’s, given that there has been little radical activism necessitating the study of such a construct (Costello et al, 2021). However, in light of the COVID-19 pandemic, and possibly exacerbated by the political unease of recent years, there appears to have been an increase of authoritarian beliefs and behaviours from the more liberal or “left” side of the ideological divide (Fasce & Avendaño, 2020; Phillips & Yi, 2018; Stubbs & Lendvai‐Bainton, 2020). Although there remains dissent about the existence of such a construct (Nilsson & Jost, 2020; Stone, 1980    ), advocates of LWA argue that the construct is simply authoritarianism in service of leftist values rather than right, and that the key differences between RWA and LWA are a) personological factors of the individual, such as their personal motivations, and b) attitudinal factors of the individual, such as their belief in conformity and self-direction (Costello et al, 2020; Conway et al, 2018). Interestingly, it has also been found that those high in LWA were significantly more likely to trust in, and strongly defend scientific opinion (Lewandowsky & Oberauer, 2021), further highlighting that RWA and LWA are associated concepts with a few specific antithetical components. 
If one considers the distinct political and ideological divide that has become apparent surrounding the topic of NPI adherence (Grossman et al, 2020; Harper & Rhodes, 2020; Painter & Qiu, 2020; Powdthavee et al, 2021; Rothgerber et al 2020), a case can be made for including a measure of LWA into studies. It could be of significant benefit to further explore both the validity of this construct and its potential applicability in improving how psychologists can inform behavioural change initiatives. Also, it should be noted that many existing papers do not explore the issue of NPI non-adherence from a purely socio-political perspective, often incorporating other psychological measures into their studies, such as personality factors (Bailey et al, 2021, Krupić et al, 2021), boredom proneness (Brosowsky et al, 2021; Wolff et al, 2020), and health beliefs (Al-Sabbagh et al, 2021; Rabin & Dutra, 2021; Tong et al, 2020), to name just a few. Although these avenues of investigation are undoubtedly valuable and relevant directions for research, it could also be productive to remove these extraneous variables and look at the issue of COVID-19 non-adherence with a focus on ideological factors alone. Doing so could provide a broader and more foundational understanding of the mechanisms by which individuals are compliant or non-compliant with COVID-19 NPIs. 
To conclude, it is a sad reality that global initiatives to slow the spread of coronavirus have not been embraced by everyone. Discovering the reasons for this phenomenon could improve future initiative aimed at changing health behaviours. Much research has been done within the field of psychology exploring this issue, and there are promising findings pointing in the direction of socio-ideological factors being an important contributor to non-compliance in this context. It is also notable that while there has been a large body of research conducted around COVID-19 non-adherence, there is scant evidence of studies that look at this issue exclusively from a socio-ideological standpoint, and none so far that include the relatively unexplored concept of LWA alongside other measures of socio-political attitudes. 
Therefore, the aim of this current study is to a) contribute to the literature exploring the validity of LWA and b) investigate the extent to which RWA, SDO and LWA can predict non-adherence to COVID-19 NPIs, both as individual constructs and as a combined model. In order to measure the strength of possible predictive factors, a linear regression analysis is the most appropriate test to run (REF). Due to the relatively restricted reach of a university dissertation project, and the need to specify which NPIs are being measured, the study will be conducted on a UK-based sample in the first instance. 

METHOD
Participants
	The sample used in this study consisted of 85 participants who were recruited through online advertisements of the study via the University of Wales Trinity Saint David’s Twitter feed. Participants were excluded if they did not live in the United Kingdom during the pandemic, due to the adherence measure being based on the COVID-19 NPI’s that were in effect in Britain at that time. Also, the study excluded participants under the age of 18. The gender split was 66 female, 18 male, and 1 non-binary participant. The majority of the participants (52.9%) were educated to college/A-level, 36.5% had a university degree or higher, 7.1% had left school at 16, and 3.5% did not report their education level. The age groups of participants are shown in TABLE VKUBV.

Design
	The study was a non-experimental online questionnaire design wherein participants were asked to complete four scales, and to provide some demographic information about themselves (gender, age range, level of education). In order to test the main hypotheses, a linear regression analysis was then run on the dataset using the software program Statistical Product and Service Solutions (SPSS, IBM). The data, which was collected on a continuous scale for each questionnaire, was used to create a model exploring how well the three predictor variables (levels of RWA, SDO and LWA) could explain the outcome variable (COVID-19 NPI non-adherence). Given the literature, it is hypothesised that the model will strongly predict NPI non-adherence. The regression analysis will also measure the strength of the relationship between each individual predictor variable and the dependent variable, to perhaps gauge the equivalent validity of LWA, compared to RWA and SDO. 

Materials
	All data for this study were collected online through the Qualtrics survey system. The study was set up and supervised via the Qualtrics dashboard and was disseminated via an anonymous link to the survey landing page. The study was tailored to be compatible with various devices, such as tablets and phones, to ensure a smooth experience for participants.  
	Prior to starting the survey, participants were asked to confirm their age was over 18, that they lived in the UK during the COVID-19 pandemic and were asked for their consent to take part in the study. Those who did not meet the inclusion criteria or did not give consent were directed to a page which thanked them for their interest and closed the survey. Participants were informed that they had a right to withdraw up until the end of the study, by either closing the page, or not choosing to submit their final responses at the end of the survey.
	Remaining participants were then asked to provide some demographic information, namely a) their age group, b) their gender, and c) their highest level of education. These were collected as categorical variables for the purpose of exploratory analyses and to check the reliability of any results.
The first scale presented to participants was the 18-item short form ACT scale (REF) measuring levels of right-wing authoritarianism. This scale measures RWA as a set of three related ideological attitudes and scored on a 7-point Likert scale ranging from 1. Strongly disagree to 2. Strongly agree. Items were phrased as statements, to which participants were asked to indicate their level of agreement. An example of the items on this scale would be: “Obedience and respect for authority are the most important virtues children should learn.” Half of the items in this scale are negatively worded and reverse-scored to reduce respondent bias. 
The second scale presented was the 16-item SDO7 scale (REF) measuring levels of social dominance orientation. This scale was also scored on a 7-point Likert scale using the same terminology as previous. Items were phrased as statements, to which participants were asked to indicate their level of agreement. An example of the items on this scale would be: “Some groups of people are simply inferior to other groups.” Seven of the 16 items in this scale are negatively worded and reverse scored to reduce respondent bias.
The third scale presented was the 22-item LWAI (REF) measuring levels of left-wing-authoritarianism. This scale was also scored on a 7-point Likert scale using the previous terminology but does not include any reverse-scored items. An example of the items on this scale is “Getting rid of inequality is more important than protecting the so-called "right" to free speech.”
The final scale presented to participants was a researcher-created 13-item scale measuring adherence to COVID-19 NPIs. This scale was scored using a 5-point Likert scale from 1. Never to 2. Always. Items included statements such as: “I wear a face covering in enclosed spaces,” with participants asked to select the answer most applicable to themselves. All of the items on the scale were then reverse scored to ensure the measurement of non-adherence as opposed to simply measuring adherence. This adherence scale was piloted to measure its validity and reliability, which demonstrated that the scale had a Cronbach alpha coefficient of .92, suggesting a strong internal consistency. 
Upon completion of the study, participants were provided with a debrief page (APPENDIX), and the option to select a button indicating their willingness to submit their responses. If not ticked, this participants’ data were then excluded from the analysis.



Procedure
	This study was undertaken following a research proposal submitted to the University of Wales Trinity Saint David’s department of psychology (APPENDIX). The ethical considerations of the project were considered thoroughly, and approval was given to conduct the study from the UWTSD ethics panel in November of 2020. Please see (APPENDIX) for the application form submitted. 
	Following ethical approval, the study was piloted as part of UWTSD undergraduate students’ research module. Students were asked to complete the study and to provide feedback in return for a course credit. Around 20 students completed the pilot study, and no major issues were discovered. The pilot dataset was then used to analyse the reliability of the scales included, which were acceptable, and it was decided that the study was ready to proceed.
	Data used in this study were collected between February 12th, 2021, and June 27th, 2021. The data was downloaded to SPSS on June 28th, 2021. The dataset was screened for outliers, variables were renamed appropriately, and extraneous variables were removed. Please see (APPENDIX) for the complete analysis protocol. The study remains open currently, with a view to improving the generalisability of future findings with a larger sample size.  

RESULTS
Descriptive Statistics
	Table BLAH shows the descriptive statistics of the participant sample used in this study. 

Regression Analysis
(TABLE of scale scores)
	The main hypothesis of this study was that a model combining levels of RWA (M = 61.9, SD = 16.5), SDO (M = 43.3, SD = 13.1), and LWA (M = 83.9, SD = 19.2) would strongly predict levels of COVID-19 NPI non-adherence (M = 22.04, SD = 10.7). A multiple regression analysis was conducted, with all of the variables being entered simultaneously. The results indicate that the hypothesis can be accepted, and it can be statistically inferred that the three predictor variables, when taken together, can significantly explain 11.9% of COVID-19 NPI non-adherence in a UK population, (Adjusted R=.119, F(3,81) = 4.78, p < .005). It emerged that SDO was the strongest unique contributor to the model (β = .331, p = < .05), RWA was the next strongest unique contributor (β = -.291, p = < .05), and LWA was the least unique contributor (β = -.218, p = < .05). All three variables were statistically significant contributors to the model. 
Alongside the main hypothesis, this study aimed to explore the validity of LWA as a concept, when compared to the more prominent and widely accepted concepts of RWA and SDO. Exploring the correlations between each individual predictor variable and the outcome variable showed that a) RWA had no significant independent relationship with non-adherence (r = .063, p = .57), b) SDO had a small, significant correlation with non-adherence (r = .23, p = .03), and c) LWA had a small inverse correlation with non-adherence (r = -.25, p = 0.2). The fact that RWA has no correlation with non-adherence but emerged as a strong contributor to the predictive model could be attributed to confounding factors associated with a strong relationship between RWA and the SDO variable (r = .55). This outcome is explored in the discussion section. 

Exploratory analyses
	Further exploratory analyses were conducted on the data, in order to explore whether the demographic variables were related to any of the four measured concepts. Given the relatively small sample, it seemed appropriate to check whether there were any over-representations of age groups, gender, or education levels. The appropriate T-tests and ANOVA tests were run in order to explore the relationships between the variables mentioned. 
There were no significant differences in scores of RWA based on gender (p = .20), age group (p = .68), or education level (p = .63). There were no significant differences in scores of SDO based on gender (p = .51), age group (p = .68) or education level (p = .18). There were no significant differences in non-adherence scores based on gender (p = .15), age group(p = .12), or education level (p = .18).
In regard to differences in LWA scores, there were no significant differences based on gender (p = .07) or education level (p = .37). However, the data showed that there was a significant difference amongst the age groups on scores of LWA. Participants in the 18–24-year-old category scored significantly differently on LWA compared to those in the 45-54 age range (p = .01). Those in the 18-24 group also scored significantly differently on LWA compared to those in the 65-74 group (p = .04). This shows that there is a relationship between age and levels of LWA, with younger people having higher levels of LWA than older people. Those in the 45-54 group did not score significantly differently on LWA than those in the 65-74 group (p = .39). 
These exploratory analyses show that RWA and SDO and non-adherence are not related to the demographic variables of age, gender, or education level. While LWA has no apparent relationship to the gender or education level of participants either, there does seem to be a relationship between levels of LWA and age. 

DISCUSSION
MAIN FINDINGS
	This study aimed to explore the issue of non-adherence to COVID-19 NPIs from a socio-ideological perspective. It was hypothesised that a model combining the well-established psychological concepts of RWA and SDO, alongside the more contemporary construct LWA would prove to be a strong predictor of non-adherence behaviour. This aim was met, and the regression analysis showed that the initial hypothesis can be accepted. This study also aimed to assess the feasibility of the LWA concept in practice. This aim was also met and these findings are discussed in detail below.
The regression model combining RWA, SDO and LWA, while overall showing promise as a predictive tool, also provided interesting insights about the strength of the individual relationships between all of the entered variables. It was found that RWA had no significant independent relationship with non-adherence but was highly correlated with SDO. This outcome does not necessarily refute the findings of previous research, but does raise questions surrounding the efficacy of using this measure as a stand-alone tool of measurement. It is well known that RWA and SDO are distinct but related concepts, but this did not come through in this dataset. Instead, it was found that SDO was both the strongest contributor to the overall model, and the only variable that was positively correlated with non-adherence. In context, this suggests that peoples’ beliefs in social hierarchies are an influencing factor on their decisions not to comply with COVID-19 NPIs, but that the constructs of RWA (authoritarianism, conservatism, and threat) are not influencing factors on this behaviour. Individuals’ perceptions of which is a “superior” group (between those who comply with COVID-19 guidelines and those who do not) is an influential factor affecting their adherence choices.
Interestingly, the LWA variable was the weakest contributor to the combined predictive model but emerged as having a significant inverse correlation with the outcome variable. This means that higher levels of LWA are associated with higher levels of adherence. This finding fortifies the recent literature surrounding LWA and shows that although authoritarianism in the traditional right-wing sense showed no correlation with adherence behaviours either way, the LWA measure captured an interaction, highlighting a rise in adherence amongst individuals who believe in an authoritarian government with liberalistic values. Essentially, this study’s findings support the supposition that LWA is a distinct psychological concept that can be utilised to better understand health behaviours. In fact, it must be noted that in this study, LWA was more highly correlated with the outcome variable than both RWA and SDO individually, further bolstering its validity for use in future research. 
It was also intriguing to find that both LWA and SDO are paradoxically related to adherence, in that higher LWA correlates with higher adherence, and higher SDO correlates with lower adherence. Authoritarianism has long been understood within the psychological literature to positively correlate with beliefs in social hierarchies, but the current findings suggest that authoritarianism based on liberal ideals opposes the idea of social hierarchies. The increasing evidence for the existence of LWA might indicate a coming social shift, wherein liberal ideologies, predisposed to break down those social hierarchies, are on the rise. Linked to this point, another finding in this study was the significant link between LWA and age. It was discovered that the youngest group of participants showed the highest levels of LWA, significantly more than the two eldest age groups. This could again imply an incoming ideological change, as this generation develop and influence society. When exploring socio-psychological motivations for behaviour, it is highly important to take notice of such societal shifts, and to incorporate new concepts and theories into research endeavours. An increase of studies utilising both LWA and SDO could further general understandings of how the concepts both interact and oppose one another, improving recommendations for behaviour change initiatives. Conversely, as it was found that those high in LWA are more likely to adhere to the COVID-19 NPIs, compliance with health behaviour initiatives could improve over time regardless. 

METHODOLOGICAL CONSIDERATIONS
In the interest of fairness, it is imperative to recognise some of the limitations of this current study. Firstly, three of the measures used to collect data were the ACT, SDO7 and the LWAI....(refS). These are well established and/or rigorously tested tools and showed strong validity and reliability in the resulting data. The fourth scale was a researcher-created measure of non-adherence behaviour...(ref). While this scale was piloted and tested for reliability beforehand, it was worded in way that would collect data measuring adherence, rather than non-adherence. Although this issue was easily overcome by simply reverse scoring the items prior to analysis, it is realised that this issue could have been avoided if the questions were negatively worded in the first place. It could also be of benefit to incorporate both positively worded items and negatively worded items into the scale, to reduce the possibility of respondent bias, which can be a common issue with online research...(ref). 
It is also noted that despite the influx of COVID-19 research, it appears that the majority of studies have utilised different scales to measure adherence. While this is necessary to some degree, because of the variance in COVID-19 NPIs across countries, it could be recommended that these various scales are synthesised into a single measure that can be used universally. This would increase the generalisability of any data gained from future research and allow for more accurate comparisons of data across studies. It is also recognised that the ever-evolving nature of the COVID-19 pandemic and thus, the NPIs themselves, could alter how people answer specific items. For example, certain restrictions such as self-isolation were lifted before others, such as wearing face-coverings. It is therefore recommended that participants who complete the scale are asked to consider their actions during the specific time that COVID-19 NPIs were in force in their country of origin. Including this caveat in future studies could help to avoid collecting irrelevant or unrepresentative adherence data. 
Another factor that could have skewed the finding within this study was the relatively small sample size included in the analysis. Unfortunately, this is a notoriously common issue with dissertation projects and was possibly exacerbated by the relatively long length of the online survey. There were a number of incomplete surveys removed from the dataset, which supports the assumption of respondent fatigue. One way of reducing this in future research could be to incorporate and advertise study completion rewards, such as financial incentives or via utilising online systems which provide points to participants. The issue of sampling could also be overcome by advertising future studies more widely online, or by utilising services such as Prolific...(ref), which are chargeable but effective resources.

CONCLUSION
	To summarise, this study has provided some valuable and contemporary insights into the socio-ideological factors influencing COVID-19 NPI adherence. Despite a few methodological limitations, as outlined above, a number of interesting points have arisen from the investigation and the post-hoc analyses. It was found that the initial hypothesis could be accepted, and that a combined model encompassing the socio-ideological models of RWA, SDO and LWA could significantly predict non-adherence to COVID-19 NPIs. However, in contrast to much previous literature espousing the efficacy of the theoretical construct RWA...(refs), this study did not find a significant individual relationship between RWA and adherence, suggesting that RWA has little to do with why people adhere or do not adhere to COVID-19 NPIs. Results did show that both SDO and LWA are correlated with adherence individually, giving credence to the proposition that LWA is a distinct construct that the previous knowledge surrounding RWA hasn’t yet captured. It is therefore pertinent to recommend that measures of LWA be utilised more often within future studies surrounding health behaviours.  It was also found that SDO and LWA are oppositely correlated with adherence, and that LWA is an ideological construct that is significantly more apparent in younger individuals than those over 45. These findings were synthesised to conclude that perhaps LWA is a rising phenomenon within contemporary society, and therefore an important direction for psychological investigations going forward. It might even be suggested that a potential increase in LWA in society could correlate with an eventual natural increase of positive health behaviours, which is a hopeful and comforting supposition. It would also be beneficial to explore the specific relationships between the constructs of SDO and LWA individually, in order to examine where the two relate with regards to health behaviour and motivations. Finally, it is recognised that along with much of the ongoing research surrounding COVID-19 generally, this current study could conceivably become somewhat obsolete as the pandemic progresses. As of the time of writing, vaccines are being rolled out across the United Kingdom, which could be argued to reduce the relevance of the findings, as NPIs will soon be unnecessary. However, the findings surrounding the usefulness of LWA in health research could become an important consideration as the situation evolves, perhaps being applied to issues such as vaccine hesitancy and psychosocial responses in the wake of the global pandemic.
