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Abstract 

 
Objective: The primary goal of this study was to determine if a relationship existed between 

how often a person perceives public drinking in their neighbourhood and if they discriminate 

against individuals living with alcohol use disorders. The second study goal was to identify if the 

prevalence of heavy episodic drinking among drinkers in a country modified this relationship. 

Methods: Our secondary analysis used publicly available data from the World Value Survey 

Wave 6, in addition to the Global Status Report on Alcohol and Health 2014 provided by the 

World Health Organization. To investigate the relationships of interest, a two-level multivariate 

hierarchal logistic regression model with random intercept was created. Prevalence of heavy 

episodic drinking among drinkers in a country was categorized into quartiles of approximately 

equal size. Several sensitivity analyses were used to investigate country-specific relationships 

and the effects of missing data.  

Results: While the prevalence of heavy episodic drinking among drinkers in a country did 

modify the relationship, there was no dose response. All of the significant relationships were 

found within the relative low category of heavy episodic drinking prevalence among drinkers. 

Additionally, when missing data was accounted for, only one significant relationship remained. 

When a single level model was created to examine the relationship between perceived frequency 

of neighbourhood public drinking and discrimination against individuals living with alcohol use 

disorder within individual countries, unique relationships were found within each country. 

Conclusion: Although prevalence of heavy episodic drinking among drinkers appeared to be 

largely unrelated to the main relationship between the perceived frequency of neighbourhood 

public drinking and discrimination against individuals living with alcohol use disorders, it was 

clear that the main relationship does exist within certain countries. These results aim to inspire 
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future studies to identify a link between direct contact, second-hand alcohol harms, and how 

these harmful encounters may motivate discrimination against individuals living with alcohol use 

disorders within specific cultural contexts.  

 

 
 
 
  



 iv 

 
Co-Authorship 

 
This thesis presents the work of Alexis Dorland completed under the supervision of Dr. Heather 

Stuart.  

As a secondary analysis, this thesis depended upon wave 6 World Value Survey (WVS) data 

available from the World Value Survey Association (WVSA), and information from the Global 

Status Report on Alcohol and Health 2014 provided by the World Health Organization (WHO).  

The decision to investigate the novel relationship between discrimination against individuals 

living with alcohol use disorders and perceived frequency of neighbourhood public drinking was 

made by Alexis Dorland and supported by Dr. Stuart.  

The literature review, data retrieval, data cleaning, statistical analyses, interpretation of results, 

and writing of the thesis was done by Alexis Dorland as the primary author of this thesis, under  

the guidance and support of Dr. Stuart.  

 

 

  



 v 

Acknowledgements 
 

I would like to thank Dr. Heather Stuart, Department of Public Health Sciences, for supporting 

me through the past two years.  

I would like to thank my classmates, family, and friends for their support. I would especially like 

to thank Brooke Linden, Michaele Koller, and Paul Peng for being incredibly supportive of my 

work and suffering through my endless questions.  

And finally, I would like to thank Dr. Heather Stuart and Queen’s University for their financial 

support which made this thesis possible.  

 
  



 vi 

Table of Contents 
 

Abstract…………………………………………………………………………………ii 
   Co-Authorship……………………………….………………………………………….iv 

Acknowledgements……………………..………………………………………………..v 
Table of Contents…………………………….………………………………………....vi 
List of Tables…………………………………….……………………………………...ix 
List of Figures……………………………………..…………………………………..…x 

List of Abbreviations………………………………..……………………………………xi 
 

Chapter 1: Introduction…………………………………………………….……………..1 
1.1 Introduction and Rationale……………………………………………………...1 
1.2 Objectives and Hypotheses……………………………………………………..3 
1.3 Thesis Organization…………………………………………………………….4 

 
Chapter 2: Literature Review………………………………………………………....5 

2.1 Alcohol Use Disorder Stigma and Familiarity……………………………...5 
2.2 Second-Hand Alcohol Harms and Public Drinking………………………..7 
2.3 Connecting Public Drinking and Alcohol Use Disorder Discrimination…..9 

2.4 Heavy Episodic Drinking and Violence……………………………………10 
2.5 Country Context for Alcohol Consumption………………………………..11 
2.6 Potential Confounders and Effect Modifiers……………………………….12 

  2.6.1 Sex………………………………………………………………..12 
  2.6.2 Age……………………………………………………………….13 
  2.6.3 Highest Education Level…………………………………………14 
  2.6.4 Employment Status………………………………………………14 
  2.6.5 Relative Household Income……………………………………...15 
  2.6.6 Marital Status…………………………………………………….15 
  2.6.7 Number of Children…………………………………………...…15 
  2.6.8 Town Size………………………………………………………..16 
  2.6.9 Religious Denomination…………………………………………16 
  2.6.10 Religious Service Attendance…………………………………..17 
  2.6.11 Tolerance Importance…………………………………………..18 
  2.6.12 Interview Privacy ……………………………………………....18 

2.7 Summary and Rational for Thesis…………………………………………18 
Chapter 3: Methods…………………………………………………………………..21 

3.1 Study Design and Data Source…………………………………………….21 
  3.1.1 Ethical Consideration……………………………………………21 

3.1.2 World Value Survey……………………………………………..21 
3.1.3 Global Status Report on Alcohol and Health 2014………………22 

3.2 Study Population…………………………………………………………...23 
3.3 Study Measures………………………………………………………….....24 

3.3.1 Exposure – Perceived Frequency of Neighbourhood Public  
Drinking……………………………………………………….24 

3.3.2 Outcome – Discrimination Against Individuals Living with  
an Alcohol Use Disorder……………………………………...25 



 vii 

3.3.3 Potential Effect Modifier – Prevalence of Heavy Episodic  
Drinking among Drinkers……………………………………..25 

  3.3.4 Potential Confounders and Effect Modifiers……………………25 
   3.3.4.1 Sex…………………………………………………….26 
   3.3.4.2 Age……………………………………………………26 
   3.3.4.3 Highest Education Level……………………………...26 
   3.3.4.4 Employment Status…………………………………...26 
   3.3.4.5 Relative Household Income…………………………..26 
   3.3.4.6 Martial Status…………………………………………27 
   3.3.4.7 Number of Children…………………………………..27 
   3.3.4.8 Town Size…………………………………………….27 
   3.3.4.9 Religious Denomination……………………………...27 
   3.3.4.10 Religious Service Attendance……………………….27 
   3.3.4.11 Tolerance Importance……………………………….28 
   3.3.4.12 Interview Privacy……………………………………28 

3.4 Statistical Analyses……………………………………………………….28 
  3.4.1 Data Cleaning…………………………………………………...28 
  3.4.2 Descriptive Analysis……………………………………………29 
  3.4.3 Bivariate Analysis………………………………………………29 
  3.4.4 Model Creation…………………………………………………29 
   3.4.4.1 Intraclass Correlation Coefficient…………………….29 

3.4.4.2 Participant-Level Multivariate Hierarchal Model..…...30 
3.4.4.3 Country-Level Multivariate Hierarchal Model…...…..30 
3.4.4.4 Parsimonious Model………………………………..…30 

  3.4.5 Model Diagnostics and Model Fit……………………………....31 
3.5 Sensitivity Analysis……………………………………………………….31 

  3.5.1 Country-Specific Effects………………………………………..31 
  3.5.2 Missing Data……………………………………………………31 

                 3.5.2.1 Missing Data in Variables Not Included in the Final  
Model…………………………………………………32 

   3.5.3.3 Missing Data Imputation……………………………...32 
 

Chapter 4: Results…………………………………………………………………...36 
4.1 Descriptive Analysis………………………………………………………36 
4.2 Bivariate Analysis…………………………………………………………37 
4.3 Model Creation…………………………………………………………….37 

  4.3.1 Intraclass Correlation Coefficient………………………………..37 
  4.3.2 Participant-Level Multivariate Hierarchal Model………………..37 
  4.3.3 Country-Level Multivariate Hierarchal Model…………………..38 
  4.3.4 Parsimonious Model……………………………………………..38 

4.4 Model Diagnostics and Model Fit…………………………………………40 
4.5 Sensitivity Analysis………………………………………………………..40 

  4.5.1 Country-Specific Effects………………………………………...40 
   4.5.1.1 Random Slope Model………………………………….41 
   4.5.1.2 Country Effects Model………………………………...41 
  4.5.2 Missing Data…………………………………………………….42 



 viii 

    4.5.2.1 Missing Data in Variables Not Included in the Final  
Model………………………………………………….42 

   4.5.2.2 Missing Data Imputation………………………………43 
 

Chapter 5: Discussion………………………………………………………………..52 
5.1 Summary of Key Findings………………………………………………...52 
5.2 Limitations………………………………………………………………...56 

  5.2.1 Internal Validity…………………………………………………56 
   5.2.1.1 Chance………………………………………………...56 
   5.2.1.2 Selection Bias…………………………………………58 
   5.2.1.3 Information Bias………………………………………59 
    5.2.1.3.1 Reporting Bias………………………………59 
    5.2.1.3.2 Recall Bias…………………………………..60 
   5.2.1.4 Measurement Misclassification……………………….61 
   5.2.1.5 Confounding…………………………………………..62 
  5.2.1 External Validity………………………………………………..63 

5.3 Implications……………………………………………………………….64 
  5.3.1 Contributions to Public Health………………………………….64 
  5.3.2 Future Research Directions……………………………………..65 

 
References…………………………………………………………………………….67 

 
Appendix A: HSREB Ethics Approval………………………………………………83 

  A.0.1 Alcohol Use Disorder…………………………………………….83 
  A.0.2 Second-Hand Alcohol Harms…………………………………….83 
  A.0.3 Stigma…………………………………………………………….84 
  A.0.4 Social Distance………………………………………………....…84 
  A.0.5 Social Contact…………………………………………………….85 
   A.0.5.1 Negative Contact Experiences………………………….85 
  A.0.6 Familiarity………………………………………………………...85 

A.0.7 Public Drinking…………………………………………………...85 
A.0.8 Heavy Episodic Drinking…………………………………………85 
A.0.9 Universalism……………………………………………………...86 

 
      Appendix B: HSREB Ethics Approval and Ammendment……………..……...…..87 

Appendix C: Wave 6 World Value Survey Items……………………………………90 
Appendix D: Sample Size Calculation………………………………………………94 
Appendix E: Adjusted odds ratio estimates in the full model………………………97 

 
 
  



 ix 

List of Tables 
 

Table 3.1 Country characteristics………………………………………….…………..38 
 
Table 4.1 Summary of sample demographics and those excluded…………………….47 
 
Table 4.2 Adjusted odds ratio estimates of effect modifiers in the most parsimonious  

model …………………………………………………………………………..49 
 
Table 4.3 Country-specific adjusted odds ratio estimates with Bonferroni adjustment  

for perceived frequency of neighbourhood public drinking…………………...51 
 
Table 4.4 Adjusted odds ratio estimates of effect modifiers in the most parsimonious  

model after re-introducing participants with missing data on variables  
excluded in the model..………………………………………………………...53 

 
Table D.1 The estimated power calculated depending on the expected odds ratio and  
 Intraclass correlation coefficient……………………………………………...…93 
 
Table E.1 Adjusted odds ratio estimates of potential confounders in the full model….95 
 
Table E.2 Adjusted odds ratio estimates of effect modifiers in the full model………..96 
  



 x 

List of Figures 
 

Figure 2.1 Proposed model for the relationship between perceived neighbourhood public
 drinking frequency and discrimination against individuals living with alcohol-use
 disorders……………………………………………………….…………….....23 
 
Figure 3.1 Summary of the study sample selection process…………………………..37 
 
 
  



 xi 

List of Abbreviations 
 

HSREB…………………Health Sciences Research Ethics Board 
WVS…………………...World Value Survey 
WVSA…………………World Value Survey Association  
WHO…………………..World Health Organization  
DSM-5…………………Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition 
STEPS …………………STEPwise approach to Surveillance  
GISAH…………………Global Information System on Alcohol and Health 
HED……………………Heavy Episodic Drinking 
GLIMMIX………………Generalized Linear Mixed 
VIF………………………Variance Inflation Factor 
ICC………………………Intraclass Correlation Coefficient 
OR……………………….Odds Ratio 
CI………………………..Confidence Interval 
ROC……………………..Receiver Operating Characteristic 
AUC……………………..Area Under the Curve 
MAR……………………..Missing At Random 
FCS………………………Fully Conditional Specification 
 
  



 1 

Chapter 1: Introduction 
 

1.1 Introduction and Rationale 
 
Internationally, individuals living with alcohol use disorders have been described as 

unpredictable, blameworthy, and dangerous (Schomerus et al. 2011; Angermeyer and Dietrich 

2006; Martin, Pescosolido, and Tuch 2000; Nieweglowski et al. 2017), even more so than those 

living with other mental disorders (Lee and Seo 2018; Angermeyer and Matschinger 1997; 

Mannarini and Boffo 2015; Schomerus et al. 2011). When these stereotypes are believed in, and 

inspire fear, they result in discrimination against individuals living with alcohol use disorders 

(Corrigan et al. 2017). Due to this stigmatization, individuals living with alcohol use disorders 

possess a lower overall level of  physical and mental health (Keyes et al. 2010; Ahern, Stuber, 

and Galea 2007; Probst et al. 2015; Smith et al. 2010).  

With most mental illnesses, research has shown that having more direct social contact with an 

individual living with a mental illness (such as having a family member who has a mental 

illness) is related to less discrimination against individuals living with mental illness (Corrigan, 

Green, et al. 2001; Pettigrew and Tropp 2006; Jorm and Oh 2009); however, this is not true for  

alcohol use disorders (Lee and Seo 2018; Phelan and Basow 2007; Janulis, Ferrari, and Fowler 

2013). This may be due to the diversity of encounters experienced during the direct social 

contact. While positive encounters may reduce discrimination, negative encounters can increase 

discrimination (Pettigrew and Tropp 2006; Allport 1954). For this reason, it may be more 

valuable to separate direct social contact into the distinct encounters and target the negative 

encounters that may reinforce discrimination against individuals living with alcohol use 

disorders, like encounters of public drinking.  
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Public drinking can be related to the most common second-hand alcohol harms inflicted on 

bystanders. Some of these second-hand alcohol harms include being fearful in a public place, 

being annoyed in public (from noise or litter), and being harassed or assaulted by a stranger 

(Karriker-Jaffe, Greenfield, and Kaplan 2017; Tamutienė 2017; Waleewong et al. 2018; Moan et 

al. 2015; Laslett et al. 2011). These harms suggest that public drinking fulfills the six dimensions 

of social stigma (concealability, course, disruptiveness, aesthetic qualities, origin, and peril) 

(Jones et al. 1984) to be perceived as a negative, dangerous behaviour. Due to the visible nature 

of these second-hand alcohol harms, public drinking may be the most identifiable alcohol-related 

behaviour an individual is exposed to. In result, an individual’s direct contact with public 

drinking may create a negative expectation for all drinkers and motivate discrimination against 

individuals living with alcohol use disorders in general.  

In previous studies, heavy episodic drinking has been related to increased aggression and 

violence from drinkers (Leonard 2005; Bácskai, Czobor, and Gerevich 2008; Norström and Pape 

2010; Wells, Graham, and West 2000; Duke et al. 2011). In countries with a higher prevalence of 

heavy episodic drinking, second-hand harms should, theoretically, become more common as 

drinkers become aggressive and violent – including public drinkers. Therefore, if the personal 

perception of individuals living with alcohol use disorders is motivated by second-hand harms 

then exposure to public drinking should lead to even more severe discrimination in countries 

with a higher prevalence of heavy episodic drinking among drinkers.  
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1.2 Objectives and Hypotheses 

The first objective of this thesis was to determine if there was a relationship between 

discrimination against individuals living with an alcohol use disorder and the perceived 

frequency at which public drinking occurred within their neighbourhoods by using the wave 6 of 

the World Value Survey (WVS). Specifically, I expect to observe a dose-response pattern where, 

as the perceived frequency of neighbourhood public drinking increases, so too do the odds of 

discrimination against individuals living with alcohol use disorders.  

Null Hypothesis  

i. There is no relationship between perceived frequency of neighbourhood 

public drinking and alcohol use disorder discrimination.  

Alternative Hypothesis 

ii. There is a relationship between perceived exposure to public drinking and 

alcohol use disorder discrimination. 

The second objective of this thesis was to determine if individuals would discriminate more often 

when they perceived a high frequency of neighbourhood public drinking in countries with a 

higher prevalence of heavy episodic drinking compared to countries with a lower prevalence of 

heavy episodic drinking. 

Null Hypothesis 

i. There is no effect on the relationship between perceived frequency of 

neighbourhood public drinking and alcohol use disorder discrimination.  

Alternative Hypothesis 

ii. There is an effect on the relationship between perceived exposure to 

public drinking and alcohol use disorder discrimination. 
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1.3 Thesis Organization 

This thesis is organized in the traditional thesis format as described by the School of Graduate 

Studies at Queen’s University (School of Graduate Studies 2017). The first chapter contains a 

brief overview of the motivation and background for the thesis, the objectives, and hypotheses. 

The second chapter consists of the literature review, which summaries past research on 

discrimination against individuals living with alcohol use disorders, second-hand alcohol harms, 

public drinking, and heavy episodic drinking, as they pertain to the thesis. Chapter 3 describes 

the ethical consideration, dataset sources, measures, and the analyses used in pursuing the thesis 

objectives. The fourth chapter reports the study results. The final chapter interprets the study 

findings, reflects on the limitations of the study, describes implications of the findings, and 

suggests directions for future research. 
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Chapter 2: Literature Review 

 
2.1 Alcohol Use Disorder Stigma and Familiarity  

To understand the importance of research into alcohol use disorder stigma, current public stigma 

regarding substance use disorders must be discussed to give the topic context. To begin, 

compared to other mental disorders, individuals living with substance use disorders are 

considered the most dangerous, blameworthy, and are associated with the most amount of 

desired social distance (Lee and Seo 2018; Angermeyer and Matschinger 1997; Mannarini and 

Boffo 2015; Schomerus et al. 2011). They are judged similarly to convicts for being undesirable 

and responsible for their condition (Chasson et al. 2018). Outwardly, they are often described as 

physically ‘dirty’ (Nieweglowski et al. 2017). Those that stigmatize people with substance use 

disorders refuse to hire them or rent property to them (Schomerus, Matschinger, and Angermeyer 

2006; Farina and Felner 1973; Angermeyer and Matschinger 1997). As a result, stigmatized 

individuals avoid treatment and experience lower mental and physical health (Keyes et al. 2010; 

Ahern, Stuber, and Galea 2007; Probst et al. 2015; Smith et al. 2010). It is perhaps unsurprising 

that further research is needed to properly combat substance use disorder stigma (Corrigan et al. 

2017). With this in mind, the remainder of this chapter will examine the stigma associated with 

the subgroup for alcohol use disorders, how social contact has affected the related 

discrimination, and how these apply to public drinking.  

People living with an alcohol use disorder are perceived by the general public to follow the 

stereotypes of the label. While alcohol use disorder judgements tend to differ slightly across 

cultures, their overall negative perception is similar (Schomerus et al. 2011; Yang et al. 2017; 

Angermeyer and Dietrich 2006). Like the overarching substance-use disorder label, people with 

an alcohol use disorder are regarded as dangerous, unpredictable, and blameworthy (Schomerus 
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et al. 2011; Angermeyer and Dietrich 2006; Martin, Pescosolido, and Tuch 2000; Nieweglowski 

et al. 2017). They are often assumed to be homeless individuals who cannot manage 

employment, education, or finances, and are expected to be violent (Yang et al. 2017; Link et al. 

1999). These negative stereotypes have persisted for decades (Schomerus, Matschinger, and 

Angermeyer 2014).  

Typically, more intimate social contact (i.e., family members or coworkers) with individuals that 

have a mental illness has been related to reduced discrimination (Corrigan, Green, et al. 2001; 

Pettigrew and Tropp 2006; Jorm and Oh 2009). However, unlike many other mental illnesses, 

more direct social contact with people living with an alcohol use disorder does not consistently 

result in reduced discrimination. For example, while one study found that indirect contact with 

people living with an alcohol use disorder was related to more severe discrimination compared to 

direct contact (Lee and Seo 2018), other studies have shown no significant difference in 

discrimination based on direct versus indirect contact (Phelan and Basow 2007; Janulis, Ferrari, 

and Fowler 2013). When looking at interventions aimed to reduce alcohol use disorder 

discrimination, personal contact has, at best, slightly reduced negative judgements against 

individuals living with an alcohol use disorder for some sample members (Hedge’s G = 0.30 - 

0.38). Compared to studies that used indirect contact (like education) to lessen stigmatization 

against people living with an alcohol use disorder (Hedge’s G = 0.72 - 1.90), the results from 

indirect contact appeared more effective (J. D. Livingston et al. 2012). Most likely, general direct 

contact is not the most effective method to reduce discrimination against individuals living with 

an alcohol use disorder due to the diversity of social contact encounters that can occur. For 

example, if participants had a bad encounter with an individual living with an alcohol use 

disorder then they may discriminate more than another participant who never had a direct 
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encounter. Alternatively, positive direct encounters may force a participant to re-evaluate their 

negative perceptions and lessen their discrimination. If this is true, what must be done to have a 

positive encounter?  

Optimal conditions to reduce prejudice through contact, as suggested by Allport (1954), require 

four features: (1) the encounter must lead to a sense of equal status between people living with 

an alcohol use disorder and those that have contact with them; (2) there needs to be a common 

goal between the two groups; (3) the groups need to be genuine with one another; and (4) the 

authorities, laws, and/or customs of their setting must be respected. Typically, this increased 

direct contact reduces discrimination through reducing fear (Link and Cullen 1986) since social 

avoidance largely stems from perceived dangerousness and fear of individuals living with mental 

illness, including alcohol use disorders (Janulis, Ferrari, and Fowler 2013; Corrigan et al. 2005; 

Link et al. 1999; Corrigan et al. 2002). While not all of these qualities must be met to reduce 

prejudice, negative encounters that reinforce negative stereotypes can lead to increased 

discrimination (Pettigrew and Tropp 2006; Allport 1954). Therefore, it is likely that recognized 

direct contact with individuals living with an alcohol use disorder has not consistently reduced 

fear which, in turn, has not consistently reduced discrimination. In this case, it may be more 

effective to boil down direct contact into specific negative encounters that promote fear, such as 

harassment from someone they believe has an alcohol use disorder. 

2.2 Second-Hand Alcohol Harms and Public Drinking 

Recent research has focused on the negative effects that alcohol consumption has on others 

(“second-hand alcohol harms”). These harms can include anything from feeling unsafe to severe 

physical harm. Laslett and colleagues (2011) found that, among the more dangerous outcomes 

from alcohol consumption, feeling unsafe in public spaces was the most common harm. The 
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other more common but less dangerous harms included avoiding drinkers and areas that drinkers 

are usually found, being kept awake by noise, and being annoyed by body fluids or litter. Similar 

studies found fear, noise, and being harassed or assaulted by a stranger were the most commonly 

reported harms (Karriker-Jaffe, Greenfield, and Kaplan 2017; Tamutienė 2017). These results 

have been replicated in several countries, such as Sweden, Thailand, and India (Waleewong et al. 

2018; Moan et al. 2015).   

Public drinking can be defined as consuming any type of alcoholic beverage in an outdoor 

setting. Notably, nearly all of the most common harms are relevant to instances of public 

drinking; yet, for public drinking to be viewed negatively, it must be more than just harmful. For 

example, driving a car can result in harm, but it is not a stigmatized behaviour (Slovic 1992). 

Public drinking must set a bad moral expectation to label those that partake as social deviants.  

In most Western countries, public drinking is a stigmatized behaviour. Firstly, it is easily 

observed by the public and is understood as a ‘signal’ behaviour (e.g., an indicator for a bad 

neighbourhood or more severe crime), which inspires anxiety and fear (Innes and Fielding 2002; 

Innes 2004). By having this unconcealed nature, public drinking fulfills the first dimension 

requirement of the six dimensions of social stigma (Jones et al. 1984): concealability, course, 

disruptiveness, aesthetic qualities, origin, and peril. When it comes to the perception of public 

drinking, negative judgements are made that fulfill all of these dimensions: people assume public 

drinking will devolve into arson, vandalism, or other deviant behaviours (Innes 2004) (course); 

public drinking is often considered rowdy and prevents or hampers activity of other individuals 

in the area (Dixon, Levine, and McAuley 2006; Laslett et al. 2011) (disruptiveness); many times, 

public drinking is related to littering and public pollution that is ugly for the neighbourhood as 

well as their own personal hygiene (Dixon, Levine, and McAuley 2006; Pennay and Room 2012; 
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Maclean, Pennay, and Room 2018) (aesthetic qualities); the related alcohol-harms are often 

considered an irresponsible and deviant choice made by the individual drinking (Paglia and 

Room 1998) (origin); and finally, the connection with violence and alcohol consumption is 

always strong, and public drinking is no exception, especially in terms of second-hand alcohol 

harms (Greenfeld 1998; Paglia and Room 1998; Duke et al. 2017) (peril).  

Through peril, public drinking becomes judged as a behaviour that puts an observer’s wellbeing 

at risk (Slovic 1992). Beyond peril, the other social stigma dimension associated with the 

behaviour makes the ‘signal’ of the behaviour stronger through its visibility and negative (albeit 

harmless) associations. These perceived dangers can grow in perceived severity through social 

amplification of perils (minor or serious) by negative media coverage (Slovic 1992). For 

example, negative media coverage has encouraged the public to overestimate the likelihood of 

violence from individuals living with mental illness (Stuart 2003; Jorm and Oh 2009). Similarly 

with public drinking, media overexaggerates the likelihood of violence from public drinking 

(Valentine et al. 2007). As a result, public drinking has become a highly stigmatized behaviour 

associated with several second-hand harms and perpetuated by the media to inspire fear and 

avoidance.  

2.3 Connecting Public Drinking and Alcohol Use Disorder Discrimination 

Link and Phelan (2001) and Allport (1954) argue that differentiation between ‘us’ and ‘them’ is 

required to identify a group to discriminate against. Identifying a person that has a substance use 

disorder may be difficult without the person being physically dirty nor actively consuming the 

substance (Nieweglowski et al. 2017). However, by villainizing and stigmatizing public 

drinking, a stark difference has been created between those who drink at home versus those who 

drink in public. Specifically, ‘repulsive’ alcohol consumption has been related to public drinking 
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(Maclean, Pennay, and Room 2018). In comparison, home drinking is believed to be a safe and 

socially accepted consumption method, regardless of the quantity consumed (Valentine et al. 

2007). Public drinking can then be used to identify a ‘them’ group – ‘people living with an 

alcohol use disorder’ – to identify and discriminate against.  

Stereotypes are often linked to highly visible behaviours (Andersen and Klatzky 1987), 

suggesting that public drinking - as a highly visible behaviour - may create the stereotypes of 

alcohol use disorders. Furthermore, when it comes to harm inflicted to others, public drinking 

has a specific context that allows for the highest amount of exposure, and therefore, affects the 

greatest number of individuals. Attitudes based upon direct encounters affect long-term 

behaviour more strongly than indirect encounters (Fazio, Zanna, and Cooper 1978), and a 

person’s judgements are biased by what they consider most relevant to the topic at hand 

(Tversky and Kahneman 1973). Frequent or severe exposure to public drinking, rather than 

exposure to an individual known to have a formal diagnosis of an alcohol use disorder, may 

affect long-term expectations of drinkers in general by becoming their most relevant and direct 

exposure concerning alcohol-related behaviours. Therefore, despite public drinkers being only a 

subsection of the alcohol use disorder population, the entire label and its associated stigma may 

be based upon prior public drinking encounters.  

2.4 Heavy Episodic Drinking and Violence 

While public drinking may occasionally be linked to several common harms, it would be 

incorrect to say that all public drinking results in harm. Indeed, some public drinkers pursue 

other behaviours that may lead to second-hand alcohol harms more often, such as heavy episodic 

drinking. 
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Increased aggression and violence have been consistently and significantly associated with heavy 

episodic drinking (Leonard 2005; Bácskai, Czobor, and Gerevich 2008; Norström and Pape 

2010; Wells, Graham, and West 2000; Duke et al. 2011), and the likelihood of violence is much 

higher in public locations (Rossow 1996; Wells et al. 2005; Studer et al. 2015). This suggests 

that, in the presence of heavy episodic drinking, direct encounters with public drinkers would 

result in second-hand alcohol harms more often.  

In terms of a country-level evaluation, the likelihood of experiencing violent second-hand 

alcohol harms as a result of public drinking is expected to be higher in countries where there is a 

greater proportion of drinkers that engage in heavy episodic drinking. Therefore, given that 

encounters with public drinkers promote discrimination against alcohol use disorders in general, 

the prevalence of heavy episodic drinking among drinkers should mediate the relationship, where 

a higher prevalence of heavy episodic drinking leads to more severe discrimination. If this were 

true, then the relationship between public drinking and discrimination against individuals living 

with an alcohol use disorder would be dependent upon alcohol-related harms experienced as a 

result of public drinking.  

2.5 Country Context for Alcohol Consumption 

It is well known that alcohol consumption is culturally dependent on several variables, including: 

reasons for consumption, where consumption takes place, and types of alcohol used (Silva et al. 

2017). For example, residents of different countries have varying opinions on how appropriate it 

is for someone to be visibly drunk in public (Room 2005), and past studies have shown that 

cultures that use wine most often strongly consider alcohol a part of social gatherings compared 

to other types of alcohol (e.g., beer) (Silva et al. 2017). Even within Europe, there are vastly 

different consumption methods, such as the ‘United Kingdom binge drinking’ versus the 
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‘idealized European drinking’, that create different relationships between drinking and 

perceptions of drinking (Jayne, Valentine, and Holloway 2008). Therefore, accounting for 

country context is important when considering perceptions of public drinking.  

Mental illness stigma has also been found to be country-specific, based on culturally held beliefs 

about mental illness (Jorm and Oh 2009; Angermeyer and Dietrich 2006). For example, non-

Western countries more often blame the individual for their mental illness. Therefore, country 

may not only affect perceptions of public drinking, but also the likelihood of discrimination 

against people living with an alcohol use disorder.  

2.6 Potential Confounders and Effect Modifiers 

The potential confounders and effect modifiers identified below were highlighted by previous 

research on the relationship between social contact and discrimination against individuals living 

with an alcohol use disorder, and second-hand alcohol harms. Due to the exploratory nature of 

this study, some new variables were also investigated.  

2.6.1 Sex 

Research into sex differences in discrimination against people with an alcohol use disorder has 

not produced conclusive results (Angermeyer and Dietrich 2006; Jorm and Oh 2009). Most 

studies have found no significant differences between sexes (Angermeyer and Matschinger 1997; 

Martin, Pescosolido, and Tuch 2000; Silton et al. 2011), though some studies have found either 

women or men to be more likely to discriminate (Keyes et al. 2010; Abraham, Bride, and Roman 

2013). However, females report a greater fear and perceived dangerousness of individuals with 

an alcohol use disorder (Alexander and Link 2003; Georg Schomerus, Matschinger, and 

Angermeyer 2013).  
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When it comes to second-hand alcohol harms, sex plays a large part: men are more likely to be 

physically abused or experience vandalism, while women experience more fear, financial, and 

sex-related harms (Storvoll, Moan, and Lund 2016; Laslett et al. 2011; Karriker-Jaffe, 

Greenfield, and Kaplan 2017; Greenfield et al. 2015). Additionally, women were more likely to 

be affected by family members while men were more likely to be affected by a co-worker or 

friend, but both were equally affected by a stranger’s drinking (Laslett et al. 2011). Esser and 

colleagues (2017) also demonstrated that these effects are sex-specific in certain counties where 

sex inequalities are prevalent (e.g., in India, women do not drink in public spaces as men do). 

This inability to drink in certain areas may affect how individuals perceive alcohol consumption 

frequency in their neighbourhood and how severely they discriminate against individuals living 

with an alcohol-use disorder.  

2.6.2 Age 

On average, discrimination against all mental illnesses is higher in older participants than in 

younger participants, including alcohol use disorders (Jorm and Oh 2009; Angermeyer and 

Dietrich 2006; Alexander and Link 2003; Angermeyer and Matschinger 1997; Schomerus, 

Matschinger, and Angermeyer 2013; Silton et al. 2011). 

In terms of harms, the youngest age groups (around 18-30) are often considered the most likely 

to be harmed by second-alcohol harms, with those over 60 being the least affected (Laslett et al. 

2011; Greenfield et al. 2015; Moan et al. 2015; Storvoll, Moan, and Lund 2016; Tamutienė 

2017). However, this difference may be harm-specific. For example, property damage, as a 

second-hand alcohol harm, is approximately the same between the age groups (Esser et al. 2017). 

In one study, the youngest age group experienced significantly higher odds of feeling unsafe 

when going out (Bellis et al. 2015). 
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2.6.3 Highest Education Level 

Education level has not often been a significant predictor of discrimination against individuals 

living with an alcohol use disorder (Abraham, Bride, and Roman 2013; Angermeyer and 

Matschinger 1997). However, in certain cases, higher education has been related to lower 

perceived dangerousness and less discrimination towards individuals with an alcohol use 

disorder (Silton et al. 2011; Keyes et al. 2010; Jorm and Oh 2009; Angermeyer and Dietrich 

2006; Alexander and Link 2003). 

The effect of highest education level on second-hand alcohol harms appears to be context-

dependent. In some contexts, higher education has had a protective effect on second-hand 

alcohol harms (Esser et al. 2017; Storvoll, Moan, and Lund 2016). In others, those with 

university or high school were related to a higher level of harm than those with elementary 

school education, even if it was related to lower odds of feeling unsafe (Moan et al. 2015; Bellis 

et al. 2015).  

2.6.4 Employment Status 

Paid employment status has not always been a significant confounder for second-hand alcohol 

harms (Laslett et al. 2011), but some studies have shown that being unemployed has resulted in 

higher odds of being affected by second-hand alcohol harms compared to being employed 

(Greenfield et al. 2015). Previously, this variable has not been investigated in stigma-related 

studies. However, employment status may change a participant’s likelihood of being home, and 

therefore, limit their opportunity to witness public drinking in their neighbourhood. Unlike 

relative household income, employment status is measured at the individual level, and therefore, 

may also be used as a proxy for personal income.  

 



 15 

2.6.5 Relative Household Income 

Being below the poverty line has significantly increased the odds of experiencing second-hand 

alcohol harms (Greenfield et al. 2015; Karriker-Jaffe, Greenfield, and Kaplan 2017), although 

higher income groups have been related to higher odds of property damage (Esser et al. 2017). In 

terms of discrimination against individuals with an alcohol use disorders, or mental illnesses in 

general, participants with a higher income tend to discriminate more (Abraham, Bride, and 

Roman 2013; Alexander and Link 2003; Martin, Pescosolido, and Tuch 2000). However, in one 

study, this was not true (Keyes et al. 2010). For this thesis, income level may also change the 

neighbourhood participants reside in, which may affect how often they perceive or witness 

public drinking in their neighbourhood. 

2.6.6 Martial Status 

Marital status has been controlled for in the past but has only been shown to be protective against 

second-hand alcohol harms in certain instances (Greenfield et al. 2015). In terms of 

discrimination against people living with alcohol use disorders, marital status has not previously 

been found to be a significant predictor (Abraham, Bride, and Roman 2013; Silton et al. 2011). 

However, married participants have historically demonstrated higher levels of stigma towards 

individuals living with an alcohol use disorder than those that were never married (Keyes et al. 

2010).  

2.6.7 Number of Children 

Number of children has not been investigated in previous research. However, qualitative research 

into second-hand alcohol harms among families showed a concern for the wellbeing of children, 

including exposure to situations involving alcohol (Tamutiene and Laslett 2017). In this way, 
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parents may perceive individuals living with an alcohol use disorder and engaging in public 

drinking as a potential danger to children, resulting in increased stigma.  

2.6.8 Town Size 

While town size has been rarely studied in stigma research, one study found that people who 

reside in smaller towns discriminate more against people living with mental illness (Martin, 

Pescosolido, and Tuch 2000). However, this is contrary to what would be expected in the context 

of alcohol use disorders. This is because, on average, rural areas have a protective effect on 

second-hand alcohol harms (Esser et al. 2017; Moan et al. 2015; Tamutienė 2017), but the effect 

is not always significant (Laslett et al. 2011). Individuals living in more rural areas may also be 

exposed to more public drinking. For example, in rural India, drinkers are less likely to drink in 

bars or restaurants compared to more densly populated areas, and choose to drink more 

consistently in other locations that are not associated with liquor sales (Girish et al. 2010). Rural 

areas may then pose a unique setting where there may be more public drinking observed but 

fewer alcohol-related harms. Given that harm avoidance is what motivates discrimination against 

people living with an alcohol use disorder, it is possible that individuals living in smaller towns 

may discriminate less than those living in larger towns, even if public drinking occurs more 

frequently.  

2.6.9 Religious Denomination 

Religious denomination has not been previously investigated in research regarding the 

stigmatization of alcohol use disorders, however, religion has been shown to influence alcohol 

culture and drinking patterns. In a World Health Organization (WHO) publication, several of the 

studies identified an alcohol-related consumption difference by religion (Adetula et al. 2005). In 

one study, Muslims were the most likely to abstain from alcohol – regardless of sex - followed 
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by Hindu, Christians, and Multi-denominational. Another study found that Buddhists abstained 

the most, followed by Hindus, Muslims, and Christians. Even within the Christian category, 

there was a difference in abstinence based on specific denomination. Therefore, if an individual 

abstains from alcohol use, they may be more likely to also avoid areas where alcohol use is more 

prevalent.  

Religion may also affect perceptions of harms of public drinking. For example, a qualitative 

study reported that some Muslims (a faith that forbids alcohol), see a strong link between alcohol 

and violence, and often feel excluded from public places when alcohol is involved since it is 

considered ‘corruption’ (Valentine 2010). Some reported that alcohol consumption in their area 

was so widespread that they refused to enter into the community at night. This avoidance may be 

a more extreme type of second-hand alcohol harm, and is likely to increase discrimination 

against individuals living with an alcohol use disorder if public drinking occurs in their 

neighbourhood. Additionally, judging alcohol consumption as ‘corruption’ may also motivate 

discrimination by labelling people living alcohol use disorders as morally irresponsible, which 

has previously been linked to increased discrimination (Rise et al. 2014).  

2.6.10 Religious Service Attendance 

While rarely examined in previous research, one study found that those that attended religious 

services more often discriminated against people living with an alcohol use disorder (Silton et al. 

2011). For this study, we used church attendance as a proxy measure for religious dedication, 

which may explain greater variation than religious denomination alone for discrimination against 

individuals living with an alcohol use disorder. It may also be related to how often individuals 

are in their neighbourhood and, therefore, have the opportunity to observe public drinking.  
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2.6.11 Tolerance Importance 

As a subgroup of universalism, tolerance will be used to control for a participant’s likelihood of 

discriminating against any outgroup due to their personal values (Schwartz et al. 2012). In 

previous research regarding prejudice, universalism is often associated with more approval of 

outgroups (Beierlein, Kuntz, and Davidov 2016; Sagiv and Schwartz 1995; Souchon et al. 2017). 

Hypothetically, those that endorse tolerance should discriminate less against public drinkers and 

people living with an alcohol use disorder.  

2.6.12 Interview Privacy 

Interview privacy affects reporting on sensitive issues if the participant believes it will either 

reflect poorly on them, or they will be punished for their answer (Tourangeau and Yan 2007). As 

noted previously, public drinking can be considered a stigmatized behaviour as well as an anti-

social behaviour (Millie 2007). Therefore, if there are outside observers who can follow the 

interview, the participant may underestimate their actual perceived exposure to avoid being 

associated with an area with a high level of public drinking. In addition, the participant may be 

less willing to acknowledge their discrimination against an individual living with an alcohol use 

disorder as to not appear prejudiced.  

2.7 Summary and Rationale for Thesis 

To identify a new avenue to tackle discrimination against individuals living with an alcohol use 

disorder, this thesis adopted a novel approach by seeking a connection between a witnessed 

public alcohol-related behaviour and discrimination against individuals living with an alcohol 

use disorder. To determine if public drinking encounters are related to alcohol use disorder 

discrimination, the association between the frequency of perceived exposure to neighbourhood 

public drinking and discrimination against people with an alcohol use disorder was first 
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investigated (Figure 2.1). Secondly, to assess whether this relationship was dependent upon 

harmful alcohol-related behaviours, we explored whether a higher prevalence of heavy episodic 

drinking among drinkers in a given country strengthened the relationship to result in more severe 

discrimination.  
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Figure 2.1. Proposed model for the relationship between perceived neighbourhood public 
drinking frequency and discrimination against individuals living with alcohol-use disorders. 
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Chapter 3: Methods 
 

3.1 Study Design and Data Source  

A secondary analysis of the cross-sectional World Value Survey (WVS) wave 6 was conducted 

to meet the objectives of the thesis (Inglehart et al. 2014). Additional information was included 

from the World Health Organization’s “Global Status Report on Alcohol and Health 2014” 

(World Health Organization 2014b). 

3.1.1 Ethical Considerations 

Ethical approval for this study was granted by Queen’s University Health Sciences and Affiliated 

Teaching Hospital Research Ethics Board (HSREB) (Appendix A). The dataset used to meet the 

objectives of this thesis is a free, public resource, and thus no separate approval was required to 

access the dataset. During the analysis, it was discovered that the dataset included participants 

younger than 18 years of age. An amendment was requested and approved to include these 

younger participants (Appendix B), although participants younger than 18 years of age were 

excluded in the final analysis.  

3.1.2 World Value Survey 

The WVS is an international, cross-sectional survey conducted every five years. It was originally 

created in 1981 by Professor Ronald Inglehart from the University of Michigan (USA) to assess 

values, beliefs, and cultural stability through time (Haerpfer and Kseniya 2016). Now maintained 

by the World Value Survey Association (WVSA), six waves of the international cross-sectional 

survey have been conducted with wave 7 expected by 2020.  

Wave 6 of the WVS was administered between 2010 and 2014 in 60 different countries and 

collected data on 90,350 individuals. The survey version for wave 6 was created by the WVSA 

Executive Committee after collecting the input of social scientists from across the world. While 
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the survey was originally developed in English, each national team was responsible for 

translating the survey into all first languages spoken by at least 15% of the population. To 

determine translation accuracy, translated surveys were back-translated into English.  

Translations were meant to be culturally, rather than semantically, equivalent, and important 

deviations required formal approval from an oversight committee. 

One principal investigator per country was assigned to secure funding, conduct the survey, and 

deposit the results into the international data archive. They were responsible to ensure that their 

sample was representative of their given population of adults (18 years old and older) living in 

private households, while ensuring nationality, citizenship, and language did not affect sample 

selection. Full probability sampling was required, and often national registries of households or 

voters were used. In countries where these lists were not available, a multi-stage territorial 

stratified selection was done while using random route sampling. Low response rates were 

addressed at the country level by either no replacement and multiple attempts of contact for those 

that used a full probability design, or possible replacement if the survey method otherwise. All 

surveys were administered in a face-to-face interview and researchers were expected to 

administer the core survey correctly; however, additional questions were not included by the 

principal investigator in some countries. The answers were recorded by the interviewer on either 

a paper or electronic survey.  

3.1.3 Global Status Report on Alcohol and Health 2014 

In 2014 the World Health Organization (WHO) published the “Global Status Report on Alcohol 

and Health 2014” (World Health Organization 2014b) to identify the alcohol trends throughout 

the world. To determine the prevalence of heavy episodic drinking by country in 2010, they 

analyzed data from surveys performed in 2006-2010 provided by STEPwise approach to 
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Surveillance (STEPS) (World Health Organization 2014c) and the Global Information System on 

Alcohol and Health (GISAH) (World Health Organization 2014a). When data were not available 

for specific countries, the WHO imputed values by a multiple regression that took into 

consideration the year of survey, region, per capita consumption, pattern of drinking score, 

demographic indicators, and economic wealth. Predicted estimates were compared to actual 

estimates to determine validity. This report also included some alcohol-related legislations in 

2010, such as country-wide bans on alcohol, and the populations of the country in 2010.  

3.2 Study Population  

To be included in the analysis, participants had to be over the age of 18 as per the study standard 

recommended by the WVSA. The principal investigator for the country must have included all 

WVS questions of interest for this study on their survey version, information on heavy episodic 

drinking must have been provided by the WHO for the country, and the country must not have a 

total ban on alcohol. Additionally, if a country had over 50% missing data, they were removed 

from the sample to avoid severe power falloff for multiple imputation (Graham, Olchowski, and 

Gilreath 2007). This excluded Malaysia (68.9% of entries were missing information on town 

size) from the selection. 

The final sample included 60,077 participants in 38 countries: Algeria, Armenia, Azerbaijan, 

Belarus, Brazil, Chile, China, Colombia, Cyprus, Ecuador, Estonia, Georgia, Germany, Ghana, 

India, Iraq, Jordan, Kazakhstan, Kyrgyzstan, Lebanon, Mexico, Netherlands, Nigeria, Peru, 

Philippines, Poland, Romania, Russia, Rwanda, Slovenia, South Africa, Sweden, Thailand, 

Tunisia, Ukraine, Uruguay, Uzbekistan, and Zimbabwe. 

For more information on the countries included in the sample, see Table 3.1. Out of the 60,077 

participants, 53,210 entries (88.6%) contained no missing data (Figure 3.1). Once missing values 
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were removed, Uruguay had the smallest sample with 651 participants. In terms of response rate, 

each country produced their own methodological report for the WVSA, although not all 

countries gave estimates and/or the information required to calculate a response rate. Of those 

that provided information, the average response rate per country was 59.4%. Reasons for non-

response included: unable to contact either the selected participant or selected address; the 

participant was incapacitated, absent, unable to understand the language(s) required for the 

survey, or refused to participate; or the interview was unproductive (such as a recent family 

death that would prevent proper interview conditions). Addresses that could not be found, or if 

the address building had been destroyed/empty/without residential inhabitants, were not included 

in the response rate calculation.  

3.3 Study Measures  

All measures used to investigate this study objectives are found below. The original wording and 

response options can be found in Appendix C. In general, individuals that gave an inappropriate 

answer, no answer, or did not know the answer were treated as missing data.   

3.3.2 Exposure – Perceived Frequency of Neighbourhood Public Drinking 

The perceived frequency of neighbourhood public drinking was measured as an ordinal variable 

generated from asking participants how frequently alcohol was consumed in the streets of their 

neighbourhood. To better discuss the options relative to one another, the original categories were 

relabelled: ‘Not at all frequently’ became lowest frequency, ‘not frequently’ became low 

frequency, ‘quite frequently’ became medium frequency, and ‘very frequently’ became high 

frequency. For the purposes of this study, lowest frequency was used as the reference category.  
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3.3.2 Outcome – Discrimination Against Individuals Living with an Alcohol Use Disorder 

Participants were instructed to list the outgroups they would not like to have as neighbours. After 

being shown a list of options, participants either mentioned or did not mention ‘heavy 

drinkers’. This measurement is considered a proxy for discrimination (Schomerus et al. 2011). 

The term ‘heavy drinkers’ was clearly translated into all languages to describe an individual who 

consumed alcohol in excess and was thought to be understood to be an alcoholic, although no 

specific definition was given.  

3.3.3. Potential Effect Modifier – Prevalence of Heavy Episodic Drinking among Drinkers 

The WHO calculated heavy episodic drinking prevalence among drinkers by multiplying the 

country’s population by the proportion of heavy drinkers in the population, and then dividing by 

the numbers of drinkers in the total population (World Health Organization 2014b). This variable 

was categorized into approximate quartiles based upon the sample distribution: lowest (0.0% to 

9.2%), low (9.3% to 17.3%), medium (17.4% to 27.5%), and high (27.6% or more). The 

distribution of countries into these categories can be seen in Table 3.1.  

3.3.4 Potential Confounders and Effect Modifiers 

Due to the novelty of this study, the relationship of interest has not been well explored; therefore, 

all variables that had been identified in the literature were treated as potential confounders or 

effect modifiers. To be considered a potential confounder, the novel variable must have had a 

theoretical reason to be related to the exposure and outcome, but not in the causal pathway. 

Potential effect modifiers were based upon their theoretical potential to change the relationship 

of interest. Some variable categories were condensed to avoid quasi-complete separation, which 

occurs when the maximum likelihood estimate cannot be computed due to an empty cell in a 

category (Allison 2008).   
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3.3.4.1 Sex 

Sex was determined visually by the interviewer between male and female. Those that did not 

belong to a binary sex (male or female) were assigned one based upon what could be observed.  

3.3.4.2 Age 

Participants were asked to self-report their current age in years. To investigate if age was an 

effect modifier, it was recoded into an ordinal variable consisting of six age groups:  <20 years, 

20–29 years, 30–39 years, 40-49 years, 50-59 years, and 60+ years. 

3.3.4.3 Highest Education Level 

Participants self-reported the highest level of education they had completed (or expected to 

complete if currently a student). Response options ranged from no formal education to 

university-level degree on a 9-item list. To avoid issues with quasi-complete separation during 

the analysis stage, this list was condensed by grouping completed and incomplete education 

levels into the final list: No formal education, primary school, technical/vocational school, 

university-preparatory, and university-level education.  

3.3.4.4 Employment Status 

Employment status was self-reported and included full-time, part-time, self-employed, retired, 

housewife, student, unemployed, and other. These categories were collapsed into full-time, part-

time, self-employed, unemployed, and other. 

3.3.4.5 Relative Household Income 

Income was measured by a 10-item scale where the respondent reported which income group 

their household fell into between the lowest (1) and highest (10) within their cultural context. No 

exact monetary values were reported; therefore, the household income is based upon the 

participant’s context and does not represent the same objective value across countries. 
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3.3.4.6 Martial Status 

Marital status was self-reported by the participant as either married, living together as married, 

divorced, separated, widowed, or single. To avoid convergence issues, these categories were 

condensed into married (married and living together as married), no longer married (divorced, 

separated, and windowed), and never married (single). 

3.3.4.7 Number of Children 

Number of children was self-reported by the participant. The answers ranged from no children to 

eight or more. For the purposes of this study, these groups were dichotomized into two 

categories: having at least one child, or none. 

3.3.4.8 Town Size 

The interviewer recorded the size of town in which the interview was held. Response categories 

included: under 2000 people, 2000-5000 people, 5000-10000 people, 10000-20000 people, 

20000-50000 people, 50000-100000 people, 100000-500000 people, and more.  

3.3.4.9 Religious Denomination 

Participants were asked which religion or religious denomination they belonged to, if any. 

Participants were able to name a religion not included on the original list. However, due to the 

scarcity of the data, any denominations with less than 1000 participants were recoded together in 

a category called ‘other’. The remaining religious denominations included Buddhist, 

Evangelical, Hindu, Muslim, Orthodox, Protestant, Roman Catholic, and none.  

3.3.4.10 Religious Service Attendance 

Participants were asked how often they attended religious services outside of weddings and 

funerals. Response options included: more than once a week, once a week, once a month, only 

on special holy days, once a year, less often, and never/practically never. To keep as much 
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variation as possible in this variable - but still avoid quasi-complete separation when modelling - 

‘once a year’ and ‘less often’ were combined into ‘less often’.  

3.3.4.11 Tolerance Importance 

Participants were asked to choose qualities that they believed children should be taught at home 

from a list. ‘Tolerance and respect for other people’ was 1 out of 11 options, where only 5 could 

be chosen at most. For the purposes of this study, we only considered if they had mentioned 

tolerance, or not, as a priority quality, and did not consider or control for other priority qualities.  

3.3.4.12 Interview Privacy 

Interviewers were asked to determine if the interview took place in private – in a location where 

no observer could follow the interview – or not, as a dichotomous variable.   

3.4 Statistical Analysis 

To complete both objectives, a complete-case analysis was performed on a two-level hierarchical 

logistic regression model with random intercepts. In other words, the model consisted of fixed 

participant-level and country-level variables, while controlling for country differences as random 

intercepts. The model was built in SAS 9.4 (SAS Institute, Cary NC) using the GLIMMIX 

procedure with Laplace approximation and standard variance component for the covariance 

structure of the random effect, which assumes no covariance. The most parsimonious model was 

developed. 

3.4.1 Data Cleaning 

Although the data had been cleaned previously by the Data Archive for the WVSA, the data 

were re-examined and adjusted before the following analyses. All missing codes given in the 

WVS data were recoded into the system missing code recognized by SAS software. Variables 

were then recoded into smaller categories, as noted previously, or recoded into more intuitive 
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categories. Unnecessary variables and countries that did not meet the inclusion criteria were 

deleted (Figure 3.1).  

3.4.2 Descriptive Analysis  

A tabular analysis was done using a one-way frequency on all individual-level variables to 

examine the sample distribution.  

3.4.3 Bivariate Analysis 

A tabular analysis was conducted using two-way frequency distributions to identify unadjusted 

relationships between all individual-level potential confounders or effect modifiers and the 

outcome, then the exposure, aggregated across countries.  

3.4.4 Model Creation 

As proposed by Ene et al. (2014), model creation followed three steps: 1) an empty model was 

created to produce the Intraclass Correlation Coefficient (ICC); 2) the two-level hierarchical 

model was created while using the participant-level variables only; and 3) the country-level 

variable (prevalence of heavy episodic drinking among drinkers) was added to the model.  

3.4.4.1 Intraclass Correlation Coefficient 

To identify the ICC, the method provided by Ene et al. (2014) was used. First, the estimated 

variance between countries on the outcome was found by running the empty hierarchical model 

in SAS software. By using a hierarchical generalized linear model for the logistic regression, the 

model does not recognize error for participant-level variables and this must be assumed from a 

logistic distribution with a mean of 0 and a variance that is 3.29 (Snijders and Bosker 1999). This 

participant-level variance was added to the country-level variance found in the empty model to 

identify the total amount of variance in the model. The estimated variance between countries 

(country-level variance) was then divided by the total variance to determine the ICC.  
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3.4.4.2 Participant-Level Multivariate Hierarchal Model 

The model was created using stepwise backward elimination by the likelihood ratio test. This 

method starts with a model that contains all possible variables and then removes variables, one 

by one, based upon the variable that explains the least amount of deviance. When a variable is 

removed, the change in deviance is compared to a chi-square test statistic with degrees of 

freedom equal to the number of parameters removed with the variable. A variable is considered 

to be statistically significant if the chi-square test statistic has a p-value lower than 0.05.  

There were two steps to this model creation. Firstly, all variables were tested as effect modifiers 

in the model by using a significant level of 0.05 for the elimination criteria. Secondly, all 

variables that were not effect modifiers were reintroduced to the model as potential confounders 

and stepwise backward elimination was repeated.  

When variables were excluded from the model, participants that did not answer that single 

variable were still excluded from the sample to avoid change in deviance due to increased 

participants in the model rather than model fit.  

3.4.4.3 Country-Level Multivariate Hierarchal Model 

To test our second objective, the prevalence of heavy episodic drinking among drinkers within 

each country was added to the model as an effect modifier.  

3.4.4.4 Parsimonious Model  

To simplify our model further, variables that were not true confounders or effect modifiers were 

removed from the model. To be considered an effect modifier, the change in deviance had to be 

significant at a 5% significance level when the interaction was removed – as done previously. 

For a variable to be a true confounder, it must have changed an odds ratio related to our exposure 

by more than 10%. Variables that were removed previously as potential confounders through the 
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likelihood ratio test were re-examined as true confounders by the change in estimate to confirm 

their exclusion.  

3.4.5 Model Diagnostics and Model Fit 

Studentized residuals were investigated to identify potential influential observations. Considering 

that GLIMMIX cannot determine leverage, difference in fits, nor Cook’s distance, we examined 

the change in the odds ratios when the outliers were removed. Next, model fit was assessed. SAS 

software is unable to use GLIMMIX to conduct a formal goodness of fit test, such as the 

Hosmer-Lemeshow test; in its place, the Receiver Operating Characteristic (ROC) was used to 

assess the performance of the model by examining the Area Under the Curve (AUC), as 

suggested by Kiernan (2018).  

3.5 Sensitivity Analysis 

3.5.1. Country-Specific Effects  

While we have examined countries as random intercepts, the relationship between discrimination 

against individuals living with an alcohol use disorder and the perceived frequency of 

neighbourhood public drinking may have been better fit by a model that considered unique 

relationships for each respective country. To investigate this further, a new single level logistic 

regression model was created, replacing the heavy episodic drinking interaction with a country 

interaction while using all variables included in our previous most parsimonious model. 

Considering the number of post-hoc comparisons that were investigated, a Bonferroni correction 

was used to avoid false positive results (Armstrong 2014).  

3.5.2 Missing Data 

To investigate potential biases produced by the missing data, two steps were taken: the first re-

introduced participants that were excluded in the complete case-analysis based upon variables 
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that were excluded from the final model, while the second used multiple imputation to impute 

values for missing data in the final model.  

3.5.2.1 Missing Data in Variables Not Included in the Final Model 

With some variables excluded from the final model, some of the previously incomplete data 

could be introduced back into the sample as complete cases.  

3.5.2.2 Missing Data Imputation  

When the data are missing at random (MAR), multiple imputation is recommended to investigate 

potential bias in the sample from missing data (Jakobsen et al. 2017). To perform multiple 

imputation, three steps must be taken (Rubin 1987): 1) values must be imputed for missing data 

several times to create several full datasets; 2) each completed dataset must be 

analyzed separately; and 3) the results must be pooled to make summary estimates. For our 

analysis, we used the Fully Conditional Specification (FCS) approach which relies on other 

variables in the dataset and observed group means to impute values for variables with missing 

data separately (Grund, Lüdtke, and Robitzsch 2018). 

When imputing values, it is recommended to use all variables in the model in addition to other 

related variables to avoid biasing the imputed values (Schafer 2003). With this in mind, all 

variables originally investigated were used to impute variables, even if the variable was not 

included in the final model. It should be noted that categorical variables are still valid for 

multiple imputation with two levels, and in this case, were rounded to keep their practical 

interpretation even though it increased variation in the model (Graham 2009).  

Hierarchical model structure must be considered when imputing values or bias will be introduced 

by combining individual-effects inappropriately between different groups (Grund, Lüdtke, and 

Robitzsch 2018; Graham 2009); however, SAS software does not currently have a multiple 
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imputation procedure that takes into consideration hierarchical data structure. Instead, the dataset 

was separated into countries and each individual country underwent 10 different iterations of 

imputation (seed 879048001) (Graham 2009). While traditionally only 5 imputations were 

suggested (Schafer and Olsen 1998), more recent research has suggested using a minimum of 20 

imputations depending upon the amount of missing data and the power falloff tolerated (Graham, 

Olchowski, and Gilreath 2007). Due to computational limitations, this could not be done; 

however, the 10 imputations used for each country should still retain most of the statistical 

power (Graham, Olchowski, and Gilreath 2007).  

Once complete, the resulting datasets were combined to produce a file that contained 10 

completed copies of the entire dataset. Each completed copy was then analyzed using our final 

model, which took hierarchical structure into consideration, and the resulting parameter 

estimates and covariance matrixes were saved. In the final step, SAS software pooled these 

estimates - where each completed dataset had a weight of 1 – while taking into consideration that 

estimates are meant to be generated for a dataset sample of 60,077 participants with 129 

parameter estimates, including the intercept.   
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Figure 3.1. Summary of the study sample selection process. 
  

N=60,077 

Total Sample Size 
N=53,210 

Exclusions 
Participants that did not answer at least one 
variable of interest. Distribution of missing 
data:  

• Alcohol Discrimination (n=3) 
• Perceived Frequency of Public 

Drinking (n=2,655) 
• Sex (n=34) 
• Education Status (n=225) 
• Employment Status (n=283) 
• Income Status (n=1,463) 
• Marital Status (n=146) 
• Child Presence (n=460) 
• Town Size (n=1,102) 
• Religious Denomination (n=888) 
• Religious Service Attendance (n=838) 
• Tolerance Importance (n=8) 
• Interview Privacy (n=233) 

 

Total Responses from the 
World Value Survey 

 
N=90,350 

Exclusions 
• Countries that did not include 

questions about alcohol-use 
disorder discrimination, frequency 
of public drinking in their 
neighbourhood, and/or another 
variable of interest (n=24,474). 

• Taiwan had no information on their 
heavy episodic drinking (n=1,238). 

• Yemen and Libya had total bans on 
alcohol (n=3,131). 

• Malaysia was missing 68.9% of 
participant town size (n=1,300). 

• Participants younger than 18 years 
old (n=130)  

41,665 

6,867 
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Table 3.1: Country characteristics organized by prevalence of heavy episodic drinking (HED) 
among drinkers in 2010. 

COUNTRY POPULATION 
SIZE 

N 
TOTAL 

RESPONSE 
RATE (%) 

MISSING 
(%) 

HED 
(%) 

HED 
CATEGORY 

IRAQ 30 962 000 1200 N/A 5.0 0.4 Lowest 
JORDAN 6 455 000 1200 91.1 1.4 0.4 Lowest 
TUNISIA 10 632 000  1205 72.4 5.6 0.5 Lowest 

LEBANON 4 341 000  1200 30.0 26.8 0.7 Lowest 
THAILAND 66 402 000 1195 N/A 14.2 3.6 Lowest 

PHILIPPINES 93 444 000  1200 32.6 1.1 4.2 Lowest 
ALGERIA 37 063 000  1200 97.2 6.5 4.7 Lowest 

THE 
NETHERLANDS 16 615 000  1902 76.7 21.7 6.6 Lowest 

CHILE 17 151 000 1000 N/A 14.4 7.4 Lowest 
ECUADOR 15 001 000 1202 82.2 0.2 8.0 Lowest 

COLOMBIA 46 445 000 1512 N/A 3.8 8.6 Lowest 
GHANA 24 263 000 1552 72.3 1.2 9.2 Lowest 

POLAND 38 199 000  966 40.3 9.0 10.2 Low 
SLOVENIA 2 054 000 1068 59.7 11.8 10.8 Low 

INDIA 1 210 000 000  5629 N/A 18.7 11.0 Low 
ROMANIA 21 861 000 1500 73.4 10.2 11.1 Low 

NIGERIA 160 000 000 1759 70.8 4.2 15.3 Low 
GERMANY 83 017 000 2044 36.1 7.1 15.6 Low 
URUGUAY 3 372 000 1000 N/A 34.9 16.1 Low 

CHINA 1 370 000 000 2300 65.8 25.3 17.3 Low 
KAZAKHSTAN 15 921 000  1500 37.0 8.7 19.9 Medium 
KYRGYZSTAN 5 334 000  1500 91.0 12.2 20.2 Medium 

MEXICO 118 000 000 2000 30.3 5.0 21.2 Medium 
BRAZIL 195 000 000 1486 99.1 15.1 22.1 Medium 

AZERBAIJAN 9 095 000  1002 83.5 0.9 23.7 Medium 
PERU 29 263 000  1210 53.4 8.5 24.5 Medium 

GEORGIA 4 389 000 1202 33.5 9.2 25.0 Medium 
SOUTH 

AFRICA 51 452 000  3443 N/A 17.0 25.6 Medium 

UZBEKISTAN 27 769 000 1500 43.0 8.2 27.5 Medium 
RUSSIA 144 000 000 2500 25.3 14.9 28.2 High 

CYPRUS 1 104 000 999 67.7 15.7 30.5 High 
ARMENIA 2 963 000 1100 70.8 6.5 31.4 High 
BELARUS 9 491 000 1535 45.5 9.2 32.7 High 
UKRAINE 46 050 000  1500 57.5 8.3 33.0 High 
SWEDEN 9 382 000 1206 51.9 10.4 34.5 High 

ZIMBABWE 13 077 000 1500 N/A 1.3 35.1 High 
ESTONIA 1 299 000 1533 45.6 5.8 35.8 High 
RWANDA 10 837 000 1527 46.5 17.6 45.0 High 

Note: language translation was required to calculate the response rate from some country reports, 
and therefore, some of these numbers may not be accurate. 
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Chapter 4: Results 
 
4.1 Descriptive Analysis  

Table 4.1 shows the sample distribution of all participant-level demographics. The majority of 

participants in the sample mentioned individuals living with an alcohol use disorder as a group 

they would not like to have as neighbours (70.3%). While most participants perceived public 

drinking as the lowest frequency in their neighbourhood (33.3%), it was nearly evenly spread 

between low and medium frequency (26.4% and 24.1%, respectively), with the smallest portion 

of participants perceiving the highest frequency of neighbourhood public drinking (16.2%). The 

sexes were nearly evenly split in the sample (51.9% female) and the majority of participants at 

least initiated some secondary level education (77.9%). Most participants either had full-time 

employment or other employment (67.1%), while few participants had part-time employment 

(8.6%). Very few participants considered their household to be within the highest income group 

(1.3%) and a majority considered themselves in the middle categories from 4 to 7 (62.9%). Over 

half of participants were married (63.7%) while nearly one quarter were never married (23.8%). 

Nearly three quarters of the sample had children (72.6%). Half of the sample were younger than 

40 years of age (50.1%). Most participants came from towns that were either under 2000 people, 

2000-5000 people, 100000-500000 people, or over 500,000 people (19.4%, 12.2%, 17.3%, and 

15.6%, respectively). The most common religions in the sample included Muslim, Roman 

Catholic, or no religious denomination and accounted for over half of the sample in total 

(58.9%). Frequency of religious service attendance was approximately evenly distributed over all 

categories. Most participants considered tolerance a priority to teach children (69.0%), and most 

participant interviews were held in private (68.2%).   
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4.2 Bivariate Analysis 

Using chi-square tests, all potential confounds or effect modifiers had a significant relationship 

(p < 0.05) with the outcome (discrimination against individuals living with an alcohol use 

disorder), and the exposure (perceived neighbourhood frequency of public drinking). In addition, 

while ignoring country, the exposure and the outcome had a significant relationship overall 

(X2(3)=116.95, p<0.0001).  

The unadjusted relationship between exposure and outcome was briefly examined within each 

separate country to identify if any unique relationship was apparent at this stage. Most countries 

showed no significant crude relationship. 

4.3 Model Creation 

4.3.1 Intraclass Correlation Coefficient 

From the empty country-level model, the estimated variance on the outcome due to countries 

was 0.4655. The Intraclass Correlation Coefficient (ICC) was then calculated by comparing how 

much of the total variance was explained by the between countries variance:  

𝐼𝐶𝐶 =
0.4655

0.4655 + 3.29 = 	0.1240 

Country explained approximately 12.4% of variation in the sample. Considering that this was 

larger than 10.0% but less than 20.0% as used in the sample size calculation (Appendix D), the 

power for the analysis would be between 8% and 12% for an odds ratio (OR) of 1.2, and between 

24% and 42% for an OR of 1.5. In addition, our relatively large group sizes mean that, even if 

the ICC was small, it cannot be ignored and a hierarchical model was still used (Wears 2002).  

4.3.2 Participant-Level Multivariate Hierarchal Model 

Out of the 12 variables investigated, 5 were significant as effect modifiers, including 

employment status (X2(12) = 26.37, p = 0.0095), age group (X2(15) = 28.62, p = 0.0180), 
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religious service attendance (X2(15) = 28.77, p = 0.0172), religious denomination (X2(24) = 

77.78, p < 0.0001), and interview privacy (X2(3) = 11.72, p = 0.0084).   

Secondly, all variables that were not considered effect modifiers were reintroduced to the model 

as potential confounders. Using a significance level of 0.05, both child presence (X2(1) = 0.01,  

p = 0.6390) and highest education level (X2(4) = 5.23, p = 0.2645) did not significantly reduce 

deviance and were removed from the final model. The remaining variables (sex, relative 

household income, marital status, tolerance importance, and town size) were kept in the model as 

potential confounders.  

4.3.3 Country-Level Multivariate Hierarchal Model 

To test our second objective, the prevalence of heavy episodic drinking among drinkers within 

each country was added to the model as an effect modifier. It was statistically significant (X2(9) 

= 27.62, p = 0.0011). The OR and corresponding 95% confidence intervals (CI) of variables in 

the model can be seen in Table E.1 for potential confounding variables and Table E.2 for effect 

modifier variables in Appendix E.  

4.3.4 Parsimonious Model  

None of the potential confounders were true confounders and did not changed any given 

exposure OR estimate by more than 1%. Therefore, these variables were removed from the final 

model, as seen in Table 4.2.  

Compared to the lowest perceived neighbourhood public drinking frequency, there were no 

significantly different odds of discrimination against people living with an alcohol use disorder 

for any perceived frequency of neighbourhood public drinking in 3 of the 4 prevalence of heavy 

episodic drinking categories. For participants in countries with a 9.3% to 17.3% prevalence of 

heavy episodic drinking among drinkers, the odds of discrimination were significantly less if the 
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participant perceived either high or low frequency of neighbourhood public drinking compared 

to no perceived frequency (OR (95% CI)= 0.82 (0.69-0.97) and OR (95% CI)= 0.78 (0.69-0.88), 

respectively).  

For participants between the ages of 20 and 29 years, the odds of discrimination against 

individuals living with an alcohol use disorder were significantly less if they had perceived low 

frequency of neighbourhood public drinking compared to the lowest perceived frequency 

category (OR (95% CI) = 0.75 (0.67-0.85)).  

If the interview was not held privately, the odds of discriminating against people living with an 

alcohol use disorder were significantly lower if participants had perceived high or low 

neighbourhood public drinking frequency compared to the lowest perceived frequency category 

(OR (95% CI) = 0.86 (0.76-0.98), and OR (95% CI) = 0.87 (0.78-0.97), respectively).  

With respect to religion, if participants were Muslim, the odds of discrimination against people 

living with an alcohol use disorder were significantly lower if they had perceived high or low 

neighbourhood public drinking frequency compared to the lowest perceived frequency category 

(OR (95% CI) = 0.74 (0.62-0.89), and OR (95% CI) = 0.79 (0.69-0.91), respectively). If 

participants were Orthodox, the odds of discrimination against people living with an alcohol use 

disorder were significantly lower if they had perceived low neighbourhood public drinking 

frequency compared to the lowest perceived frequency category (OR (95% CI) = 0.80 (0.67-

0.96)). If participants were Roman Catholic, the odds of discrimination against people living 

with an alcohol use disorder were significantly lower if they had perceived medium 

neighbourhood public drinking frequency compared to the lowest perceived frequency category 

(OR (95% CI) = 0.87 (0.77-0.99)). In terms of religious service attendance, if participants went 

to church once a week, the odds of discrimination against people living with an alcohol use 
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disorder were significantly lower if they had perceived low neighbourhood public drinking 

frequency compared to the lowest perceived frequency category (OR (95% CI) = 0.85 (0.74-

0.99)). 

Finally, for employment status, if participants were self-employed, the odds of discrimination 

against people living with an alcohol use disorder were significantly higher if they had perceived 

medium neighbourhood public drinking frequency compared to the lowest perceived frequency 

category (OR (95% CI) = 1.25 (1.07-1.47)). Also, if participants were unemployed, the odds of 

discrimination against people living with an alcohol use disorder were significantly lower if they 

had perceived low neighbourhood public drinking frequency compared to the lowest perceived 

frequency category (OR (95% CI) = 0.83 (0.70-0.98)).  

4.4 Model Diagnostics and Model Fit 

While no participants had studentized residuals larger than 3, 93 participants had studentized 

residuals smaller than -3 and the most extreme studentized residual was -4.05. When these 

observations were removed, most odds ratios changed by less than 1%. Considering that there 

were no method-related reasons to remove these outliers and their effects did not appear extreme, 

all of the outliers were kept in the sample.  

Next, model fit was accessed. The resulting AUC was 0.688 indicating that the model has a 

probability of 68.8% to correctly differentiate between those that discriminated against people 

with an alcohol use disorder and those that did not. Considering the AUC is larger than 50.0%, 

the model is informative. 

 

4.5 Sensitivity Analysis 

4.5.1. Country-Specific Effects  
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4.5.1.1 Random Slope Model  

When the model allowed for a random slope with the exposure, the random slope was significant 

using a covariance test (Z = 3.77, p < 0.001); although, the AUC hardly improved from 0.688 in 

the random intercept model to 0.691 in the random slope and intercept model. Looking at the 

Type 3 tests, prevalence of heavy episodic drinking among drinkers was no longer a significant 

effect modifier (X2(9) = 9.68, p = 0.3770).  

4.5.1.2 Country Effects Model  

As seen in Table 4.3, only 8 out of 38 countries had significantly different odds of discrimination 

against individuals living with an alcohol use disorder when comparing the frequency of 

perceived neighbourhood public drinking. Each of these country had only one significant OR, 

except for Lebanon where highest, medium, and low frequency of perceived neighbourhood 

public drinking all predicted significantly higher odds of discrimination compared to the lowest 

frequency category (OR (95% CI) = 1.95 (1.01-3.79), OR (95% CI) = 2.30 (1.34-3.95), and OR 

(95% CI) = 2.26 (1.32-3.86), respectively).  

While all categories of heavy episodic drinking had at least one country with a significant OR, 

half of the countries with significant ORs were in the lowest heavy episodic drinking category. In 

the majority of these cases, perceiving either high, medium, or low frequency of neighbourhood 

public drinking predicted lowers odds of discrimination against individuals living with an 

alcohol use disorder compared to the lowest perceived frequency category (Iraq, Netherlands, 

Germany, India, Kazakhstan, and Rwanda). Exceptions included Lebanon and Ghana in the 

lowest heavy episodic drinking category, which both had significantly higher odds of 

discrimination. 
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4.5.2 Missing Data 

Out of the 60,077 participants, 53,210 (88.6%) successfully reported on all our variables of 

interest. In the selection of countries for this study, Uruguay had the largest portion of missing 

data (34.9% of participants), followed by Lebanon (26.8% of participants), and China (25.3% of 

participants). As seen in Table 4.1, participants in the sample were statistically different by 

nearly every variable except for sex and perceived frequency of neighbourhood public drinking. 

However, the differences were less than 10% of the sample for all parameters which may 

indicate that these differences are arbitrary. Parameter differences that were larger than 5% 

included town size, where more participants from towns under 2,000 people were excluded from 

the sample; religious denomination where more participants that identified as no denomination or 

Hindu were excluded in the sample; and religious service attendance where more participants 

that never or practically never attended a religious service were excluded in the sample.    

4.5.2.1 Missing Data in Variables Not Included in the Final Model 

With our final model determined, participants that were missing information for any of the 

variables not included in the final model were introduced back into the sample, increasing the 

sample size from 53,210 to 55,769.  

With the addition of these participants, the model fit changed with a new AUC of 0.690, and 

several variables changed significance (Table 4.4). High perceived frequency of neighbourhood 

public drinking versus the lowest perceived frequency in the 9.3% to 17.3% category for 

prevalence of heavy episodic drinking among drinkers was no longer significant (OR increased 

by 0.03). Of the five estimates that became significant, the largest absolute change in an OR 

estimates was 0.06, a decrease of approximately 6.7% of the original OR.  
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The largest absolute changes in OR estimates were all seen within participants who went to 

religious services more than once a week, or less often. The largest absolute change in OR of 

discrimination against individuals living with an alcohol use disorder increased by 0.20 (relative 

change of 18.0% of the original OR) between high versus the lowest perceived frequency of 

neighbourhood public drinking in participants that attended religious services less often. The 

second largest absolute change in estimate was 0.19 in participants whom attended religious 

services more than once a week (increase of 21.1% of the original OR). All remaining changes in 

estimate were below 8.0% of the original estimate; therefore, while the complete-case analysis 

was slightly biased compared to the entire sample, most of the changes may be due to chance.  

4.5.2.2 Missing Data Imputation   

When the estimates generated from our original most parsimonious model were compared with 

the resulting parameter estimates from multiple imputation, all but one of the original model 

estimates were within the 95% confidence intervals of the multiple imputation estimates. 

Specifically, the estimate of the highest versus lowest perceived frequency of neighbourhood 

public drinking in countries with low prevalence of heavy episodic drinking among drinkers was 

significantly larger in the imputed estimate than the original estimate. A similar difference was 

found from re-introducing participants into the sample in the previous sensitivity analysis. 

Additionally, some parameters changed significance for the variables of religion, and frequency 

of religious service attendance. Some became significant, likely related to increased power from 

the additional participants, while others were no longer significant – similar to that observed by 

re-introducing participants. Therefore, based upon the data available to us and the variables used 

for the imputation, the previous estimates – and the reported ORs – are likely valid assuming 

data are at least missing at random.  
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Table 4.1 Summary of demographics in the sample compared to participants that were 
excluded from the complete-case analysis due to missing data.  
Variable Sample Excluded  Test Statistic 
 n(=53,210) % n(=6,867) % X2 (df) 
Avoid Heavy Drinkers as Neighbour  
    Mentioned  
    Not Mentioned 

           37,384 
15,826 

70.3 
29.7 

  4,649 
  2,215 

67.7 
32.3 

  18.48(1) 
  p < 0.0001 

Perceived Frequency of Public Drinking 
    High Frequency 
    Medium Frequency 
    Low Frequency 
    Lowest Frequency 

             8,641 
12,828 
14,044 
17,697 

16.2 
24.1 
26.4 
33.3 

       632 
1,033 
1,144 
1,403 

   15.0 
24.5 
27.2 
33.3 

 
 4.84(3) 

p = 0.1839 

Sex 
    Male  
    Female 

 
25,592 
27,618 

 
48.1 
51.9 

 
3,224 
3,609 

 
47.2 
52.8 

  
2.02(1) 

p = 0.1552 
Highest Education Level  
    No formal education 
    Primary school 
    Vocational/technical 
          school 
    University prep 
    University degree  

             2,616 
9,109 

15,664 
 

13,323 
12,498 

4.9 
17.1 
29.4 
 
25.0 
23.5 

       439 
1,233 
1,760 

 
1,706 
1,504 

6.6 
18.6 
26.5 

 
25.7 
22.6 

 
60.61(4) 

p < 0.0001 

Employment Status 
    Unemployed 
    Full-time 
    Part-time  
    Self-employed 
    Other 

 
5,751 

16,454 
4,602 
7,118 

19,285 

 
10.8 
30.9 
8.6 
13.4 
36.2 

 
691 

1,878 
612 
795 

2,608 

 
10.5 
28.5 
9.3 
12.1 
39.6 

 
40.00(4) 

p < 0.0001 

Relative Household Income   
    1 Lowest income  
    2  
    3 
    4 
    5 
    6 
    7 
    8 
    9 
    10 Highest income  

             4,274 
4,065 
6,477 
7,806 

11,553 
8,018 
6,077 
3,379 

878 
683 

8.0 
7.6 
12.2 
14.7 
21.7 
15.1 
11.4 
6.4 
1.7 
1.3 

     431 
460 
618 
807 

1,108 
752 
628 
385 
122 
93 

8.0 
8.5 
11.4 
14.9 
20.5 
13.9 
11.6 
7.1 
2.3 
1.7 

 
 

37.42(9) 
p < 0.0001 

Marital Status 
    Married  
    No Longer Married 
    Single 

 
33,911 

6,651 
12,648 

 
63.7 
12.5 
23.8 

 
4,027 
875 

1,819 

 
59.9 
13.0 
27.1 

 
 41.82(2) 

p < 0.0001 

Number of Children 
     None  
    1 + 

 
14,601 
38,609 

 
27.4 
72.6 

 
1,937 
4,470 

 
30.2 
69.8 

 
 22.24(1) 

p < 0.0001 
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Table 4.1 Continued.  Summary of demographics in the sample compared to 
participants that were excluded from the complete-case analysis due to missing data. 
Variable Sample Excluded  Test Statistic 
 n(=53,210) % n(=6,867) % X2 (df) 
Age Group 
    20 > years 
    20-29 years 
    30-39 years 
    40-49 years 
    50-59 years 
    60 + years 

 
2,427 

13,001 
11,237 
9,642 
7,831 
9,072 

 
4.6 
24.4 
21.1 
18.1 
14.7 
17.0 

 
324 

1,771 
1,357 
1,178 
1,015 
1,222 

 
4.7 
25.8 
19.8 
17.2 
14.8 
17.8 

 
15.37(5) 

p = 0.0089 

Town Size  
    Under 2,000  
    2,000-5,000 
    5,000-10,000 
    10,000-20,000 
    20,000-50,000 
    50,000-100,000 
    100,000-500,000 
    500,000 and more 

 
10,301 
6,518 
4,658 
4,418 
5,471 
4,362 
9,195 
8,287 

 
19.4 
12.2 
8.8 
8.3 
10.3 
8.2 
17.3 
15.6 

 
1,481 
623 
356 
468 
518 
463 
766 

1,090 

 
25.7 
10.8 
6.2 
8.1 
9.0 
8.0 
13.3 
18.9 

 
248.42(7) 
p < 0.0001 

 

Religious Denomination  
    None 
    Buddhist  
    Evangelical 
    Hindu 
    Muslim 
    Orthodox 
    Protestant  
    Roman Catholic 
    Other 

 
9,279 
1,288 
1,185 
3,696 

11,350 
7,341 
3,682 

10,742 
4,647 

 
17.4 
2.4 
2.2 
6.9 
21.3 
13.8 
6.9 
20.2 
8.7 

 
1,429 
222 
123 
814 

1,127 
686 
167 

1,000 
411 

 
23.9 
3.7 
2.1 
13.6 
18.8 
11.5 
2.8 
16.7 
6.9 

 
704.94(8) 
p < 0.0001 

 

Religious Service Attendance  
    More than once a week 
    Once a week  
    Once a month 
    Only on special holy 
        days 
    Less often 
    Never, practically never 

          7,955 
10,741 
5,680 
8,943 

 
8,001 

11,890 

15.0 
20.2 
10.7 
16.8 
 
15.0 
22.3 

     702 
930 
654 

1,022 
 

 895 
1,826 

11.6 
15.4 
10.8 
17.0 

 
14.8 
30.3 

 
250.67(5) 
p < 0.0001 

Tolerance Important 
    Yes  
    No 

 
36,711 
16,499 

 
69.0 
31.0 

 
4,511 
2,348 

 
65.8 
34.2 

 
29.35(1) 

p < 0.0001 
Private Interview 
    Private 
    Not private 

 
36,269 
16,941 

 
68.2 
31.8 

 
4,251 
2,383 

 
64.1 
35.9 

 
44.98(1) 

p < 0.0001 



 46 

Table 4.2 Adjusted odds ratio estimates of discrimination against individuals living with an 
alcohol use disorder for effect modifiers in the most parsimonious model. Frequency refers to 
perceived frequency of neighbourhood public drinking. 
Variable Lowest 

Frequency 
Low 

Frequency 
Medium 

Frequency 
High 

Frequency 
Prevalence of Heavy Episodic Drinking among Drinkers 

9.2% or less Ref 
(95% CI) 

1.10 
(0.97-1.25) 

1.10 
(0.96-1.25) 

1.09 
(0.94-1.26) 

9.3% to 17.3% Ref 
(95% CI) 

0.78* 
(0.69-0.88) 

1.03 
(0.89-1.18) 

0.82* 
(0.69-0.97) 

17.4% to 27.5% Ref 
(95% CI) 

0.95 
(0.83-1.10) 

1.03 
(0.89-1.19) 

1.03 
(0.88-1.21) 

27.6% or more Ref 
(95% CI) 

0.91 
(0.79-1.06) 

0.94 
(0.80-1.10) 

0.95 
(0.79-1.14) 

Age Group      

< 20 years  Ref 
(95% CI) 

1.02 
(0.78-1.33) 

1.21 
(0.93-1.57) 

0.96 
(0.73-1.26) 

20-29 years  Ref 
(95% CI) 

0.75* 
(0.67-0.85) 

0.91 
(0.80-1.03) 

0.90 
(0.78-1.03) 

30-39 years  Ref 
(95% CI) 

1.04 
(0.91-1.17) 

1.09 
(0.95-1.24) 

1.10 
(0.95-1.27) 

40-49 years  Ref 
(95% CI) 

0.94 
(0.82-1.07) 

1.02 
(0.88-1.17) 

1.05 
(0.90-1.23) 

50-59 years  Ref 
(95% CI) 

0.91 
(0.79-1.05) 

0.91 
(0.78-1.06) 

0.90 
(0.75-1.07) 

60 or more years Ref 
(95% CI) 

0.95 
(0.82-1.11) 

1.03 
(0.87-1.21) 

0.91 
(0.76-1.09) 

Interview Privacy     

Private Ref 
(95% CI) 

1.00 
(0.91-1.09) 

1.06 
(0.96-1.16) 

1.08 
(0.97-1.20) 

Not private Ref 
(95% CI) 

0.87* 
(0.78-0.97) 

0.99 
(0.87-1.11) 

0.86* 
(0.76-0.98) 

Frequency of Religious Service Attendance   
More than once a 
week 

Ref 
(95% CI) 

0.88 
(0.76-1.02) 

1.00 
(0.86-1.17) 

0.90 
(0.76-1.07) 

Once a week Ref 
(95% CI) 

0.85* 
(0.74-0.99) 

1.07 
(0.91-1.25) 

0.92 
(0.77-1.11) 

Once a month Ref 
(95% CI) 

1.00 
(0.84-1.19) 

1.06 
(0.89-1.27) 

1.04 
(0.85-1.27) 

Only on special 
holy days 

Ref 
(95% CI) 

0.88 
(0.76-1.01) 

1.06 
(0.92-1.23) 

0.91 
(0.78-1.07) 

Less often Ref 
(95% CI) 

0.90 
(0.77-1.04) 

1.07 
(0.92-1.26) 

1.11 
(0.93-1.32) 

Never Ref 
(95% CI) 

1.10 
(0.95-1.28) 

0.88 
(0.75-1.03) 

0.93 
(0.77-1.11) 

* Odds ratio with confidence interval that does not contain 1. 



 47 

Table 4.2 Continued. Adjusted odds ratio estimates of discrimination against individuals living 
with an alcohol use disorder for effect modifiers in the most parsimonious model. Frequency 
refers to perceived frequency of neighbourhood public drinking. 
Variable Lowest  

Frequency 
Low 

Frequency 
 Medium 

Frequency 
High 

Frequency 
Employment Status    

Full Time  Ref 
(95% CI) 

0.94 
 (0.83-1.06) 

1.10 
(0.97-1.25) 

0.90 
(0.79-1.04) 

Part Time  Ref 
(95% CI) 

0.86 
(0.72-1.12) 

0.92 
(0.76-1.12) 

1.01 
(0.81-1.26) 

Self Employed  Ref 
(95% CI) 

1.14 
(0.98-1.32) 

1.25* 
(1.07-1.47) 

1.05 
(0.88-1.26) 

Other  Ref 
(95% CI) 

0.91 
(0.82-1.02) 

1.02 
(0.91-1.14) 

1.00 
(0.88-1.14) 

Unemployed Ref 
(95% CI) 

0.83* 
(0.70-0.98) 

0.85 
(0.72-1.01) 

0.87 
(0.73-1.05) 

Religious Denomination     

None  Ref 
(95% CI) 

0.92 
(0.79-1.08) 

1.10 
(0.94-1.29) 

0.94 
(0.79-1.12) 

Buddhist Ref 
(95% CI) 

1.17 
(0.87-1.57) 

1.24 
(0.90-1.72) 

1.05 
(0.68-1.62) 

Evangelical Ref 
(95% CI) 

0.94 
(0.68-1.29) 

0.71 
(0.49-1.03) 

1.04 
(0.73-1.48) 

Hindu Ref 
(95% CI) 

0.78 
(0.61-1.01) 

1.12 
(0.85-1.48) 

0.90 
(0.67-1.20) 

Muslim  Ref 
(95% CI) 

0.79* 
(0.69-0.91) 

0.88 
(0.76-1.02) 

0.74* 
(0.62-0.89) 

Orthodox  Ref 
(95% CI) 

0.80* 
(0.67-0.96) 

1.12 
(0.93-1.35) 

1.08 
(0.86-1.34) 

Protestant  Ref 
(95% CI) 

0.97 
(0.79-1.20) 

1.15 
(0.93-1.42) 

0.94 
(0.75-1.18) 

Roman Catholic Ref 
(95% CI) 

1.05 
(0.93-1.20) 

0.87* 
(0.77-0.99) 

1.04 
(0.90-1.21) 

Other  Ref 
(95% CI) 

1.02 
(0.84-1.23) 

1.13 
(0.93-1.37) 

1.01 
(0.82-1.25) 

* Odds ratio with confidence interval that does not contain 1. 
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Table 4.3 Country-specific adjusted odds ratio estimates of discrimination against individuals 
living with an alcohol use disorder with Bonferroni adjustment for perceived frequency of 
neighbourhood public drinking. Organized by prevalence of heavy episodic drinking (HED) 
among drinkers.  

COUNTRY HED 
(%) 

Lowest 
Frequency 

Low 
Frequency 

Medium 
Frequency 

High 
Frequency 

IRAQ1 0.4 Ref 
(95% CI) 

0.57 
(0.31-1.05) 

0.28* 
(0.14-0.57) 

0.32 
(0.07-1.40) 

JORDAN 0.4 Ref 
(95% CI) 

1.50 
(0.83-2.71) 

1.27 
(0.73-2.21) 

1.47 
(0.66-3.29) 

TUNISIA 0.5 Ref 
(95% CI) 

0.69 
(0.41-1.17) 

0.86 
(0.48-1.55) 

0.88 
(0.45-1.74) 

LEBANON3 0.7 Ref 
(95% CI) 

2.26* 
(1.32-3.86) 

2.30* 
(1.34-3.95) 

1.95* 
(1.01-3.79) 

THAILAND 3.6 Ref 
(95% CI) 

1.51 
(0.68-3.37) 

1.55 
(0.62-3.89) 

1.55 
(0.46-5.24) 

PHILIPPINES 4.2 Ref 
(95% CI) 

0.78 
(0.44-1.39) 

0.72 
(0.41-1.25) 

0.89 
(0.49-1.63) 

ALGERIA 4.7 Ref 
(95% CI) 

1.30 
(0.70-2.40) 

0.98 
(0.54-1.78) 

1.06 
(0.49-2.31) 

THE 
NETHERLANDS1 6.6 Ref 

(95% CI) 
0.88 

(0.54-1.45) 
0.50* 

(0.27-0.93) 
0.80 

(0.21-3.07) 

CHILE 7.4 Ref 
(95% CI) 

1.21 
(0.70-2.11) 

0.99 
(0.57-1.70) 

1.05 
(0.51-2.17) 

ECUADOR 8.0 Ref 
(95% CI) 

1.23 
(0.72-2.08) 

1.02 
(0.61-1.72) 

1.05 
(0.63-1.76) 

COLOMBIA 8.6 Ref 
(95% CI) 

1.16 
(0.73-1.85) 

1.08 
(0.68-1.71) 

0.95 
(0.59-1.53) 

GHANA1 9.2 Ref 
(95% CI) 

1.35 
(0.86-2.12) 

2.23* 
(1.37-3.63) 

1.55 
(0.97-2.48) 

POLAND 10.2 Ref 
(95% CI) 

1.20 
(0.71-2.03) 

1.62 
(0.92-2.85) 

0.93 
(0.43-2.03) 

SLOVENIA 10.8 Ref 
(95% CI) 

1.01 
(0.63-1.64) 

1.76 
(0.82-3.75) 

1.14 
(0.26-5.05) 

INDIA1 11.0 Ref 
(95% CI) 

0.59* 
(0.37-0.93) 

0.94 
(0.55-1.61) 

0.85 
(0.48-1.49) 

ROMANIA 11.1 Ref 
(95% CI) 

0.83 
(0.49-1.41) 

1.16 
(0.67-2.03) 

0.76 
(0.38-1.50) 

NIGERIA 15.3 Ref 
(95% CI) 

0.79 
(0.53-1.19) 

1.09 
(0.70-1.68) 

0.86 
(0.51-1.46) 

GERMANY1 15.6 Ref 
(95% CI) 

0.67* 
(0.47-0.95) 

0.66 
(0.41-1.06) 

0.57 
(0.24-1.35) 

URUGUAY 16.1 Ref 
(95% CI) 

0.92 
(0.49-1.72) 

0.76 
(0.40-1.42) 

0.57 
(0.28-1.18) 

CHINA 17.3 Ref 
(95% CI) 

0.81 
(0.55-1.19) 

0.87 
(0.50-1.54) 

1.05 
(0.26-4.29) 
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Table 4.3 Continued. Country-specific adjusted odds ratio estimates of discrimination against 
individuals living with an alcohol use disorder with Bonferroni adjustment for perceived 
frequency of neighbourhood public drinking. Organized by prevalence of heavy episodic 
drinking (HED) among drinkers. 
Country HED  

(%) 
No 

Frequency 
Low 

Frequency 
Medium 

Frequency 
High 

Frequency 
KAZAKHSTAN1 

19.9 Ref 
(95% CI) 

1.87 
(0.97-3.62) 

1.22 
(0.67-2.21) 

0.47* 
(0.24-0.92) 

KYRGYZSTAN 20.2 Ref 
(95% CI) 

1.06 
(0.58-1.92) 

0.75 
(0.42-1.34) 

1.22 
(0.62-2.41) 

MEXICO 21.2 Ref 
(95% CI) 

0.81 
(0.50-1.32) 

1.09 
(0.67-1.77) 

1.00 
(0.62-1.60) 

BRAZIL 22.1 Ref 
(95% CI) 

1.24 
(0.69-2.21) 

1.10 
(0.62-1.94) 

1.18 
(0.67-2.06) 

AZERBAIJAN 23.7 Ref 
(95% CI) 

0.66 
(0.36-1.24) 

0.53 
(0.16-1.80) 

0.79 
(0.22-2.88) 

PERU 24.5 Ref 
(95% CI) 

1.25 
(0.74-2.13) 

1.66 
(0.96-2.86) 

1.54 
(0.82-2.90) 

GEORGIA 25.0 Ref 
(95% CI) 

1.15 
(0.58-2.28) 

1.02 
(0.42-2.50) 

0.49 
(0.07-3.38) 

SOUTH 
AFRICA 25.6 Ref 

(95% CI) 
0.79 

(0.54-1.14) 
0.94 

(0.66-1.34) 
0.96 

(0.65-1.41) 
UZBEKISTAN 27.5 Ref 

(95% CI) 
1.12 

(0.64-1.96) 
0.80 

(0.38-1.67) 
1.99 

(0.27-14.88) 
RUSSIA 28.2 Ref 

(95% CI) 
1.28 

(0.66-2.48) 
1.08 

(0.59-1.96) 
1.09 

(0.58-2.04) 
CYPRUS 30.5 Ref 

(95% CI) 
1.04 

(0.62-1.76) 
1.17 

(0.59-2.32) 
0.93 

(0.41-2.07) 
ARMENIA 31.4 Ref 

(95% CI) 
0.84 

(0.34-2.05) 
0.58 

(0.24-1.42) 
0.32 

(0.09-1.10) 
BELARUS 32.7 Ref 

(95% CI) 
1.48 

(0.73-3.02) 
1.34 

(0.68-2.66) 
1.09 

(0.52-2.30) 
UKRAINE 33.0 Ref 

(95% CI) 
0.85 

(0.44-1.61) 
0.89 

(0.47-1.67) 
0.63 

(0.32-1.24) 
SWEDEN 34.5 Ref 

(95% CI) 
0.80 

(0.49-1.29) 
1.44 

(0.86-2.39) 
0.96 

(0.53-1.74) 
ZIMBABWE 35.1 Ref 

(95% CI) 
0.87 

(0.52-1.44) 
1.20 

(0.72-1.98) 
1.18 

(0.68-2.06) 
ESTONIA 35.8 Ref 

(95% CI) 
1.03 

(0.61-1.74) 
0.93 

(0.55-1.57) 
0.80 

(0.42-1.53) 
RWANDA1 

45.0 Ref 
(95% CI) 

0.93 
(0.63-1.37) 

0.33* 
(0.18-0.59) 

0.69 
(0.13-3.58) 

* Odds ratio with confidence interval that does not contain 1. 
1 country has one odds ratio with confidence interval that does not contain 1. 
2 country has two odds ratios with confidence interval that does not contain 1. 
3 country has three odds ratios with confidence interval that does not contain 1. 
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Table 4.4 Adjusted odds ratio estimates of discrimination against individuals living with an 
alcohol use disorder for effect modifiers in the most parsimonious model after re-introducing 
participants with missing data on variables excluded in the model. Frequency refers to perceived 
frequency of neighbourhood public drinking. 
Variable Lowest 

 Frequency 
Low 

Frequency 
Medium 

Frequency 
High 

Frequency 
Prevalence of Heavy Episodic Drinking among Drinkers 

9.2% or less Ref 
(95% CI) 

1.07 
(0.95-1.21) 

1.10 
(0.97-1.25) 

1.09 
(0.94-1.26) 

9.3% to 17.3% Ref 
(95% CI) 

0.76* 
(0.68-0.85) 

1.03 
(0.90-1.18) 

0.85 
(0.72-1.01) 

17.4% to 27.5% Ref 
(95% CI) 

0.94 
(0.82-1.08) 

1.01 
(0.88-1.17) 

1.03 
(0.88-1.19) 

27.6% or more Ref 
(95% CI) 

0.89 
(0.77-1.02) 

0.94 
(0.80-1.09) 

0.93 
(0.78-1.12) 

Age Group      

< 20 years Ref 
(95% CI) 

0.99 
(0.77-1.28) 

1.24 
(0.97-1.60) 

0.99 
(0.76-1.29) 

20-29 years Ref 
(95% CI) 

0.74* 
(0.66-0.83) 

0.88 
(0.78-1.00) 

0.89 
(0.78-1.02) 

30-39 years Ref 
(95% CI) 

1.01 
(0.90-1.15) 

1.09 
(0.96-1.24) 

1.10 
(0.95-1.27) 

40-49 years Ref 
(95% CI) 

0.92 
(0.81-1.05) 

1.01 
(0.87-1.15) 

1.05 
(0.90-1.23) 

50-59 years Ref 
(95% CI) 

0.88 
(0.76-1.01) 

0.92 
(0.79-1.06) 

0.90 
(0.76-1.07) 

60 or more years Ref 
(95% CI) 

0.93 
(0.80-1.07) 

1.01 
(0.86-1.19) 

0.92 
(0.77-1.10) 

Interview Privacy     

Private Ref 
(95% CI) 

0.98 
(0.90-1.07) 

1.06 
(0.97-1.16) 

1.10 
(0.99-1.22) 

Not private Ref 
(95% CI) 

0.84* 
(0.75-0.94) 

0.98 
(0.87-1.10) 

0.86* 
(0.76-0.98) 

Frequency of Religious Service Attendance   
More than once a 
week 

Ref 
(95% CI) 

0.88 
(0.76-1.02) 

1.07 
(0.92-1.24) 

1.09 
(0.92-1.29) 

Once a week Ref 
(95% CI) 

0.86* 
(0.75-0.98) 

1.08 
(0.94-1.24) 

0.93 
(0.80-1.08) 

Once a month Ref 
(95% CI) 

0.94 
(0.80-1.12) 

1.04 
(0.87-1.24) 

1.02 
(0.84-1.23) 

Only a special 
holy days 

Ref 
(95% CI) 

0.85* 
(0.74-0.98) 

1.08 
(0.92-1.26) 

0.94 
(0.79-1.12) 

Less often Ref 
(95% CI) 

0.84* 
(0.73-0.97) 

0.99 
(0.85-1.15) 

0.91 
(0.77-1.08) 

Never Ref 
(95% CI) 

1.10 
(0.95-1.27) 

0.88 
(0.76-1.02) 

0.95 
(0.80-1.13) 
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Table 4.4 Continued. Adjusted odds ratio estimates of discrimination against individuals living 
with an alcohol use disorder for effect modifiers in the most parsimonious model after re-
introducing participants with missing data on variables excluded in the model. Frequency refers 
to perceived frequency of neighbourhood public drinking. 
Variable Lowest 

Frequency 
Low 

Frequency 
Medium 

Frequency 
High 

Frequency 
Employment Status    

Full-Time Ref 
(95% CI) 

0.93 
(0.83-1.04) 

1.12 
(0.99-1.27) 

0.92 
(0.80-1.05) 

Part-Time Ref 
(95% CI) 

0.81* 
(0.67-0.96) 

0.91 
(0.76-1.10) 

1.02 
(0.82-1.27) 

Self-Employed Ref 
(95% CI) 

1.12 
(0.97-1.30) 

1.23* 
(1.06-1.44) 

1.04 
(0.88-1.24) 

Other Ref 
(95% CI) 

0.91 
(0.82-1.01) 

1.02 
(0.91-1.14) 

0.99 
(0.88-1.13) 

Unemployed Ref 
(95% CI) 

0.81* 
(0.69-0.96) 

0.85 
(0.72-1.01) 

0.89 
(0.74-1.07) 

Religious Denomination     

None Ref 
(95% CI) 

0.92 
(0.80-1.07) 

1.13 
(0.97-1.32) 

0.97 
(0.81-1.15) 

Buddhist Ref 
(95% CI) 

1.13 
(0.85-1.51) 

1.29 
(0.93-1.78) 

1.10 
(0.72-1.69) 

Evangelical Ref 
(95% CI) 

0.87 
(0.64-1.19) 

0.69* 
(0.48-0.99) 

1.04 
(0.74-1.46) 

Hindu Ref 
(95% CI) 

0.75* 
(0.59-0.95) 

1.06 
(0.82-1.38) 

0.84 
(0.64-1.11) 

Muslim Ref 
(95% CI) 

0.77* 
(0.67-0.87) 

0.87 
(0.75-1.01) 

0.71* 
(0.60-0.85) 

Orthodox Ref 
(95% CI) 

0.80* 
(0.67-0.95) 

1.13 
(0.94-1.36) 

1.10 
(0.89-1.37) 

Protestant Ref 
(95% CI) 

0.96 
(0.78-1.18) 

1.16 
(0.94-1.43) 

0.96 
(0.77-1.20) 

Roman Catholic Ref 
(95% CI) 

1.02 
(0.90-1.16) 

0.87* 
(0.76-0.98) 

1.07 
(0.93-1.23) 

Other Ref 
(95% CI) 

1.02 
(0.84-1.23) 

1.12 
(0.93-1.35) 

1.03 
(0.83-1.27) 

* Odds ratios Confidence Intervals that do not contain 1. 
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Chapter 5: General Discussion 
 

5.1 Summary of Key Findings 

From the results of our original analysis, no relationship was found to exist between perceived 

frequency of neighbourhood public drinking and discrimination against individuals living with 

an alcohol use disorder except where prevalence of heavy episodic drinking among drinkers was 

relatively low. For low prevalence of heavy episodic drinking among drinkers, a perceived 

frequency of low or high neighbourhood public drinking predicted significantly lower odds of 

discrimination compared to the lowest perceived frequency; although, when missing data were 

accounted for, only low versus the lowest perceived frequency of neighbourhood public drinking 

predicted significantly lower odds of discrimination against individuals living with alcohol use 

disorders. In summary, most odds ratios were approximately 1, and no dose response was present 

within or between any of the prevalence of heavy episodic drinking strata.  

Contrary to my expectations, these results would suggest that higher prevalence of heavy 

episodic drinking among drinkers does not predict higher odds of discrimination against 

individuals living with an alcohol use disorder due to perceived frequency of neighbourhood 

public drinking. Considering that heavy episodic drinking is related to more aggressive 

behaviours from the drinker (Leonard 2005; Bácskai, Czobor, and Gerevich 2008; Norström and 

Pape 2010; Wells, Graham, and West 2000; Duke et al. 2011), it was expected that a larger 

abundance of aggressive public drinkers were in countries where prevalence of heavy episodic 

drinking was higher. Therefore, the study results may suggest that the relationship between 

perceived frequency of neighbourhood public drinking and discrimination against individuals 

living with an alcohol use disorder is not affected by the frequency or severity of aggressive 

encounters with public drinkers. A similar result was found by Stanesby and colleagues (2017) 
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who determined that the demand for stricter alcohol policies was not based upon whether the 

participant had experienced a verbal or physical harm. Instead, fearing another person’s drinking 

predicted support for stricter alcohol policies. This may be unsurprising considering that 

discrimination against individuals living with alcohol use disorders is fear motivated (Janulis, 

Ferrari, and Fowler 2013; Corrigan et al. 2005; Link et al. 1999; Corrigan et al. 2002). Therefore, 

discrimination against individuals living with alcohol use disorders may be unrelated to violent 

encounters that result in second-hand alcohol harms. 

In our sensitivity analysis, the relationship between perceived frequency of neighbourhood 

public drinking and discrimination against individuals living with an alcohol use disorder was 

mediated by country instead of categories for the prevalence of heavy episodic drinking. Most 

countries showed no significant relationship. In Rwanda, Kazakhstan, India, Germany, Iraq, and 

Netherlands, there was one significant relationship where either a high, medium, or low 

perceived frequency of neighbourhood public drinking predicted lower odds of discrimination 

against individuals living with an alcohol use disorder compared to the lowest perceived 

frequency category. This was contrary to my expectations. The exception was Ghana where 

medium perceived frequency of public drinking predicted higher odds of discrimination against 

individuals living with an alcohol use disorder. In Lebanon, every category of a perceived 

frequency of neighbourhood public drinking greater than the lowest category predicted higher 

odds of discrimination against individuals living with an alcohol use disorder, although no dose 

response relationship was present. Additionally, there were several other countries with odds 

ratio estimates that may have practical significance but not statistical significance, such as 

Armenia, which had an odds ratio of 0.32 (95% CI: 0.09-1.10) for high versus the lowest 

perceived neighbourhood frequency of public drinking. These findings would suggest that the 
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relationship is far more country-specific than what can be summarized by a random intercept 

model – or a global summary. Perhaps most importantly, these results show the complexities of 

tackling public health concerns in multiple difficult cultures and contexts.  

Alcohol cultures unique to each country may explain some of these differences. While previous 

research would suggest that public drinking is viewed as a stigmatized behaviour, all of these 

studies were conducted within Western countries, including the United States, Canada, Australia, 

and the United Kingdom (Innes 2004; Innes and Fielding 2002; Dixon, Levine, and McAuley 

2006; Laslett et al. 2011; Maclean, Pennay, and Room 2018; Pennay and Room 2012; Paglia and 

Room 1998; Greenfeld 1998). Unfortunately, due to the dataset available, none of these countries 

were included in our analysis. If participants in the included countries did not recognize public 

drinking as a harmful and negative behaviour then public drinking would no longer fulfill all 6 

dimensions of social stigma (Jones et al. 1984) and would no longer reinforce discrimination 

against individuals living with an alcohol use disorder. For example, unlike in Australia where 

participants related more severe harms to public drinking, in Chile, participants found drinking 

within the home to be more harmful than public drinking (Dussaillant and Fernandez 2014). 

Therefore, public drinking is considered more acceptable in Chile compared to Australia (Single 

1997) most likely due to this difference in perceived peril from public drinking.  

Additionally, the relationship of interest relied upon the cognitive association that public drinkers 

are understood as individuals with an alcohol use disorder, or ‘heavy drinkers’, by the 

participants. While this may be true in Australia where the odds to drink in a public place for the 

heaviest drinkers is more than twice the odds of a moderate drinker (OR (95% CI) = 2.38 (1.77-

3.20)) (M. Livingston and Callinan 2019), it may not be true in the countries included in the 

sample. Therefore, in a culture where public drinkers are not considered individuals living with 
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an alcohol use disorder, there would be no relationship. In the countries that did observe a 

significant relationship – either statistical or practical – there likely is some perceived connection 

between public drinkers and individuals living with an alcohol use disorder. Exploring this 

relationship further may help to identify possible origins of stereotypes for individuals living 

with an alcohol use disorder. 

Contrary to my expectations, in nearly all of the significant relationships found, a given 

perceived frequency larger than the lowest frequency of neighbourhood public drinking 

predicted significantly less discrimination against individuals living with an alcohol use disorder 

than the lowest perceived frequency category. There are several possible reasons for this. Firstly, 

since we did not record if the participants were public drinkers, they may simply be self-

reporting their own drinking habits. If they were public drinkers then they may have reported the 

higher public drinking frequencies they perceive by taking part. Additionally, if they were 

publicly drinking with someone they knew, or assumed, had an alcohol use disorder, the direct 

contact would likely meet some of the optimal conditions to reduce discrimination, like equal 

status, a common goal, and authenticity between members (Allport 1954). Previous research has 

examined the perceived positive effects of drinking cross-culturally and found that drinking can 

be understood as a positive, sociable behavior depending upon the cultural contexts – certain 

cultures connected drinking more strongly to improved interpersonal enjoyment and closeness 

than others (Lindman, Sjöholm, and Lang 2000). Therefore, observing public drinking more 

often in their neighbourhood could result in less discrimination against individuals living with an 

alcohol use disorder given the encounter was positive.  

Secondly, the relationship may be based upon reverse causality. For causation to be determined, 

temporality must establish that the exposure occurred before the outcome (Rothman and 
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Greenland 2005). Unfortunately, by using a cross-sectional survey, this study measured exposure 

and outcome at the same time for the same time frame (ei. they were asked about current 

exposure and outcome). Therefore, it is possible that participants had chosen to live in a 

neighborhood because of their opinion on individuals with an alcohol use disorder. In result, 

participants who already discriminated against individuals living with an alcohol use disorder 

would report the lowest perceived frequency of neighborhood public drinking, and participants 

that were more tolerant of individuals living with an alcohol use disorder may live in areas that 

had a higher frequency of public drinking. While reverse causality may better explain the 

observed results, it would still suggest that a relationship does exist between public drinking and 

discrimination against individuals living with an alcohol use disorder in specific countries.  

5.2 Limitations 

5.2.1 Internal Validity 

5.2.1.1 Chance 

Random error is introduced when the sample varies from the true population by chance. Through 

these random errors, estimations may over- or underestimate the true effects. Estimations 

determined from a sample then include an amount of uncertainty from the true effect, which can 

be accounted for by including a range of possible values called confidence intervals (CI), that the 

true population estimate is expected to take on. Large sample sizes can reduce random error and 

give a study more power by reducing the range of uncertainty (Tyrer and Heyman 2016). 

Low powered studies have a lower probability to detect true effects because the effects that are 

discovered – produce statistically significance results – must be large (Button et al. 2013).  

Therefore, due to the lower power of this study (Appendix D), there is a low probability that this 

study was able to detect small and medium true effects, producing false negative results. 
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Additionally, the large effects detected are either truly large effect, or, by random chance, 

inflated estimates (Button et al. 2013). The results may then suffer from the winner’s curse 

where, through being ‘lucky’, the study was able to discover effects because they were inflated 

by random error (Button et al. 2013).   

Reflecting upon the estimates from the most parsimonious model, there may be some false-

negative results based upon the width of the CIs, such as low versus the lowest perceived 

frequency of neighbourhood public drinking for Hindu participants (OR (95% CI) = 0.78 (0.61-

1.01), and medium versus the lowest perceived frequency of neighbourhood public drinking for 

participants younger than 20 years of age (OR (95% CI) = 1.21 (0.93-1.57)). For these estimates, 

the confidence intervals are relatively large and barely pass beyond the null (OR = 1). Otherwise, 

the study was able to determine significance largely if the OR was approximately 0.80 or 

smaller, and 1.25 or larger. For the effects that were determined to be statistically significant, it 

cannot be determined if these results were inflated or true without comparison against other 

studies which do not exist for this novel investigation.  

For the sensitivity analysis used to determine the country-specific estimates, false-negative 

results are more likely due to the additional Bonferroni adjustment used to avoid false-positive 

results for the multiple post hoc comparisons that were needed when stratifying by each country. 

Due to this, several large CIs can be seen, such as when comparing high versus the lowest 

perceived frequency of neighbourhood public drinking in Iraq (OR (95% CI) = 0.32 (0.07-1.40)). 

In general, only extreme results with OR approximately 0.50 and smaller, or 2.00 and larger 

were detected. Additionally, some of the significant results may be due to random error inflating 

estimates. The results detected in Ghana may suffer from random error inflation where the OR 

for medium versus the lowest perceived frequency of neighbourhood public drinking was nearly 
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twice its other estimates and no theoretical explanation was immediately available to explain the 

difference.  

In addition, by using a stepwise backward elimination, the variables in the model may have been 

statistically significant due to random chance. As noted above, random error in the sample can be 

due to chance, but this random error in the sample can dictate whether variables are statistically 

significant. Therefore, the final model is dependent upon the sample, which may have been 

created based upon chance.  

5.2.1.2 Selection Bias 

Response rates were reported for 30 out of the 38 countries included in the study. Some of the 

primary investigators reported demographic distributions in their sample that deviated from their 

source population distributions, indicating that the sample was non-representative of the country 

population on important variables used in this study. This would suggest that the study estimates 

may have been biased and, if so, cannot be generalized beyond the sample (Berg 2005). For 

primary investigators who did not, or could not, report their population demographics, it was not 

possible to determine if the sample represented the population. Additionally, the number of 

participants from each country in the sample were not proportional to the country population; 

therefore, the summary produced by the most parsimonious model is limited to this study based 

upon the distribution of the sample and cannot be generalized to a general global summary.  

There are three likely possibilities for how the sample became non-representative for each 

country. Firstly, each primary investigator was expected to create a sample which represented the 

demographics of adults, at least 18 years old, living in private households for their given country. 

While one primary investigator included participants younger than 18 years old – demonstrating 
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a clear disregard for the sampling standards – other primary investigators may have also failed to 

follow the standard sampling methods that would result in an appropriate random sample.  

Secondly, individuals may have refused to partake in the study due to characteristics that relate 

to the relationship of interest. For example, participants that work full-time may not have had the 

availability to partake in the study and self-selected themselves out of the sample. In result, the 

sample would only represent a subsection of full-time workers. Additionally, by using a 

complete-case analysis, a subsection of participants may also self-select themselves from the 

sample differentially by item non-response. For example, unemployed participants that feel 

social shame more strongly may refused to disclose their employment status more often than 

other unemployed participants. If the excluded unemployed participants differed from the 

unemployed participants included in the sample on important variables for the study, the 

included unemployed participants could not represent all unemployed persons and bias would be 

introduced.  

Finally, by random chance, the sample chosen may be different from the population. 

Unfortunately, without demographic information on non-respondents and more detailed 

information on sampling procedures utilized by each country, it is not possible to identify if the 

bias arose due to failures in the sampling procedure, self-selection by participants, or simply by 

chance.  

5.2.1.3 Information Bias  

5.2.1.3.1 Reporting Bias 

In America, perceived alcohol consumption in a neighbourhood has been associated with an 

area’s severity of disorder and crime (Ross and Mirowsky 1999). Depending on their culture, 

individuals may under-report the frequency of neighbourhood public drinking to avoid being 
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associated with an undesirable neighbourhood. If all participants underestimated their true 

perceived frequency of neighbourhood public drinking equally, this would weaken the 

relationship through non-differential reporting but not bias it. Differential bias may occur if 

individuals that discriminate against individuals living with an alcohol use disorder fear the 

association more severely and under-report far more often than participants that did not 

discriminate against individuals living with an alcohol use disorder.  

5.2.1.3.2 Recall Bias 

The recorded exposure was dependent upon how often participants perceived public drinking in 

their neighbourhood and was not validated with objective measures. Therefore, exposure had to 

be recalled by the participant. A participant’s ability to properly recall an encounter depends 

upon more than just the time since exposure; the experience must also be meaningful (Coughlin 

1990). For example, people are more likely to remember an encounter if it reinforces their 

prejudicial beliefs (Allport 1954). Participants that view public drinking as disruptive may more 

accurately recall observing public drinking if it reinforced their beliefs; however, if the public 

drinking observed was contrary to their expectations – such seeing public drinking in a non-

rowdy manner – they may have failed to acknowledge it as ‘public drinking’. This would 

become bias if this exposure was recalled differently depending upon a participant’s 

discrimination against individuals living with an alcohol use disorder. Therefore, if participants 

believed that individuals living with an alcohol use disorder were rowdy, and used rowdy public 

drinking to validate their discrimination, they may only recall public drinking that validated their 

prejudice.  
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5.2.1.4 Measurement Misclassification 

The World Value Survey Association (WVSA) did not release a recognized record of their 

methodology for developing the survey, and therefore, the validity of measurements is unknown. 

In addition, as an international study, the original intention of the survey questions may have 

been eroded by different cultural and lingual interpretations. For example, while ‘heavy drinker’ 

was intended to signal a person who was an ‘alcoholic’, ‘heavy drinking’ does not always 

indicate an alcohol use disorder, as defined by the DMS-5, due to cultural social norms (Rehm 

and Room 2017). In addition, the perception of what constitutes ‘street drinking’ or relative 

frequency may have been specific to each country. Unfortunately, the differences in perception 

between countries could not be assessed due to the lack of other indicators available in the 

survey. Therefore, the cultural interpretation and perception of the questions may have led to 

responses that differ in meaning between countries and introduced misclassification when 

examined as a global summary. These potential differences in interpretation and perception may 

also have led to the country-level differences observed in the sensitivity analysis.  

Prevalence of heavy episodic drinking among drinkers may have been incorrect for countries 

where the prevalence could not be directly measured. Due to the algorithms used to predict 

prevalence of heavy episodic drinking in these countries, the prevalence estimates may have 

been over- or underestimated. In result, some countries may have been misclassified into an 

incorrect heavy episodic drinking prevalence among drinkers category. Additionally, this study 

used heavy episodic drinking prevalence among drinkers as a proxy to how aggressive public 

drinkers may be in a given country. This measurement, of course, assumes that public drinkers 

indulge in heavy episodic drinking at the same proportion as all drinkers in all areas of the 

country. If public drinkers were more or less likely to indulge in heavy episodic drinking than the 
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proportion expected of the country, or only in certain areas, countries may be misclassified for 

their heavy episodic drinking prevalence among the drinkers category as it relates to the interest 

of this study.  

There are several measures that depended upon the interviewers’ perceptions which could lead to 

misclassification. For example, the interviewer had to determine the town size that the interview 

took place in. However, it may have been difficult to reach smaller towns to conduct interviews, 

therefore, participants may have been asked to travel to larger cities. For the purposes of this 

study, this would suggest that some participants were misclassified into larger town size 

categories that would not accurately reflect the participant’s hometown.  

5.2.1.5 Confounding 

The existence of non-intuitive significant relationships within some of the countries (e.g., only 

the comparison between low versus lowest perceived frequency of neighbourhood public 

drinking had significantly different odds) may suggest that the relationship is confounded. 

Considering that the study used a secondary data analysis, the original dataset does not include 

all of the variables that may confound or modify this relationship. These include: 

1. Participant’s Drinking Pattern: Those that drink also are known to be more commonly 

targeted by alcohol-related harms (Greenfield et al. 2015; Tamutienė 2017; Greenfield 

et al. 2009) and live in different neighbourhoods than non-drinkers (Pollack et al. 

2005). As an approximate dose response, individuals who consume alcohol less show 

more support for alcohol restrictions (Callinan, Room, and Livingston 2014) which 

may signal discrimination. Therefore, participant’s drinking pattern should affect both 

the exposure and outcome, and may modify the relationship. 
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2. Social contact with public drinker: Although the effect of direct social contact with 

individuals living with alcohol use disorders has not been well established in prior 

research (Phelan and Basow 2007; Janulis, Ferrari, and Fowler 2013), their relationship 

with the public drinker could explain additional information about who was drinking in 

their neighbourhood. For example, if they knew the public drinker personally, they may 

be more aware of public drinking in their neighbourhood and may accurately know if 

the individual is living with an alcohol use disorder. This may change how strongly 

they relate public drinking to individuals living with an alcohol use disorder. Also, by 

choosing to have a friendship with this person, they may be unlikely to discriminate 

against an individual living with an alcohol use disorder but still recognize public 

drinking in their neighborhood.  

3. Relative distance from an alcohol outlet: Drunk behaviours are most commonly 

observed around drinking establishments (Wood 2004), therefore, if a participant lived 

near a drinking establishment, they would likely report a higher perceived frequency of 

neighbourhood public drinking. Additionally, those that discriminate against 

individuals living with an alcohol use disorder may be unlikely to choose to live beside 

a drinking establishment.  

5.2.1 External Validity 

One of the primary findings of this thesis demonstrates that the relationship of perceived 

frequency of neighbourhood public drinking and discrimination against individuals living with 

an alcohol use disorder is specialized within specific cultural contexts. Therefore, results should 

not be generalized to populations that were not included in this sample. Additionally, due to the 
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non-representative sample from some countries, caution should be used if applying the country-

specific findings to the entire population of a given country included in the sample.  

5.3 Implications 

5.3.1 Contribution to Public Health 

This study was one of the first to investigate a relationship between alcohol use disorder 

discrimination and an alcohol-related perceivable behaviour as a possible origin for alcohol use 

disorder stigma. Although the relationship was not what I predicted in most countries, the 

presence of a relationship within some countries does show promise that participants make a 

perceptual connection between public drinking and individuals living with an alcohol use 

disorder. Investigating this relationship further could inform policy on public drinking bans and 

how they affect discrimination against individuals living with an alcohol use disorder.  

Additionally, this study found that heavy episodic drinking prevalence among drinkers was 

generally unrelated to the relationship between perceived frequency of neighbourhood public 

drinking and discrimination against individuals living an alcohol use disorder. For alcohol use 

disorder stigma, these findings suggest perceptions may be more important than actual 

encounters that result in violent second-hand alcohol harms, as seen generally with risk 

perception (Slovic 1992), although more direct research is required to reach a definitive 

conclusion.  

Finally, many publications aimed at reducing alcohol harms often give general advice, such as 

the World Health Organization (WHO)’s “Global Strategy to Reduce the Harmful Use of 

Alcohol” which briefly mentions regulating public drinking (World Health Organization 2010). 

By identifying unique relationships within each country, this study has shown that general 

guidelines are not practical in all contexts when it comes to public drinking and discrimination 
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against individuals living with an alcohol use disorder. Careful consideration and investigation 

are required to fully understand how policing public drinking will affect alcohol use disorder 

stigma within an individual context.  

5.3.2 Future Research Directions 

The aim of this exploratory research was to inspire new research that can investigate sources of 

alcohol use disorder stigma to inform policy. Looking to the future, we would recommend 

longitudinal research conducted within specific cultural contexts that allow participants to fully 

express their perceptual connection between alcohol use disorders, encounters of second-hand 

harms, and observing public drinking with both quantitative and qualitative measures that 

improve upon the measurement validity used in this study. Specifically, considering that public 

drinking can be seen as a stigmatized behaviour in Western countries, as discussed in the first 

chapter, future studies should limit their focus to countries like the United States, Canada, 

Australia, and the United Kingdom. In Canada specifically, an ideal opportunity has presented 

itself.  

Earlier this year, the Ontario government released their “2019 Ontario Budget: Protecting What 

Matters Most” (Fedeli 2019). In this budget, they reported an alcohol reform plan that included 

allowing municipalities to designate public spaces that permit alcohol consumption. While this 

initiative was informed by feedback from a public survey held for Ontario residents, there may 

be potential pitfalls, or additional benefits, not acknowledged in the budget. For example, how 

would this change affect second-hand alcohol harms, and how may discrimination against 

individuals living with an alcohol use disorder change by allowing public drinking in parks? 

Research on alcohol policy changes in Australia may suggest that alcohol bans in public spaces 

do not reduce alcohol-related harms, but they do make people feel more safe in public (Pennay 
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and Room 2012). This is important when considering that discrimination against individuals 

living with an alcohol use disorder is motivated by fear (Janulis, Ferrari, and Fowler 2013; 

Corrigan et al. 2005; Link et al. 1999; Corrigan et al. 2002). Therefore, Ontario has provided a 

perfect opportunity to investigate the relationship between discrimination against individuals 

living with an alcohol use disorder and frequency of public drinking in the near future.  
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 Appendix A: Key Definitions 

 
A.0.1 Alcohol Use Disorder 

An alcohol use disorder can be described as alcohol consumption that persists despite substantial 

negative effects to the user. Specifically, the Diagnostic and Statistical Manual of Mental 

Disorders, Fifth Edition (DSM-5;American Psychiatric Association, 2013) requires at least 2 of 

the following criteria be met within the last 12 months in order to diagnose an alcohol use 

disorder: (1) more alcohol is consumed, or consumed over longer durations, than intended by the 

user; (2) desire or failure to control or reduce alcohol use; (3) considerable time is spent 

attempting to obtain alcohol, use alcohol, or recover from alcohol-related effects; (4) strong 

alcohol cravings are present; (5) failure to fulfill obligations related to work, school, or home due 

to repeated alcohol use; (6) alcohol use continues despite the social or interpersonal problems 

alcohol use causes or amplifies; (7) alcohol use that reduces or eliminates important social, 

occupational, or recreational activities; (8) repeated alcohol use that is physically hazardous; (9) 

alcohol use persists despite causing or amplifying recurrent physical or psychological problems; 

(10) increased alcohol tolerance; and (11) experiencing withdrawal symptoms from 

discontinuing alcohol consumption and/or using alcohol to relieve withdrawal symptoms.   

A.0.2 Second-Hand Alcohol Harms 

Second-hand alcohol harms refer to the negative consequences a person experiences due to 

another person’s drinking. Also known as ‘second-hand drinking’, ‘alcohol’s harms on others’, 

‘passive drinking’, or ‘collateral damage’, it can consist of anything from mild annoyances (e.g, 

noise) to fatal bodily harm.  
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A.0.3 Stigma 

“Stigma” was a term originally used by Erving Goffman (1963) to describe the phenomenon 

where society brands a person with a social group identity or label that indicates bad moral 

standing or undesirability. A social group identity that is viewed negatively or differently from 

the general population is considered an ‘outgroup.’ In the context of this thesis, outgroups would 

include both people living with alcohol use disorders and public drinkers. 

In modern times, stigma has been conceptualized as a process composed of three parts: 

stereotype(s), prejudice, and discrimination (Corrigan, Kerr, and Knudsen 2005). Stereotypes are 

expectations or judgements about individuals included in an outgroup. For example, individuals 

living with alcohol use disorders are often stereotyped as being dangerous. Prejudice is the belief 

that the negative stereotypes are true and is accompanied by emotional responses such as anger 

or fear. For example, if someone believes that an individual living with an alcohol use disorder is 

dangerous, they may fear them. Acting on these beliefs is considered discrimination, and can 

include avoidance or social distancing.  

A.0.4 Social Distance 

Social distance refers to the degree to which an individual interacts or associates with person(s) 

of a stigmatized outgroup, and is commonly used as a proxy for discrimination (Link et al. 2004; 

Corrigan, Edwards, et al. 2001). For example, by being unwilling to have someone with an 

alcohol use disorder as a neighbour, the participant indicates a desire for social distance and may 

discriminate against individuals living with alcohol use disorders through avoidance. For the 

remainder of this paper, ‘desire for social distance’ will be referred to as ‘discrimination’.  
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A.0.5 Social Contact 

Social contact is the exposure an individual has to a member of an outgroup. The source of the 

exposure determines the type of social contact (Lee and Seo 2018): learning information or news 

about the group identity though mass media or education (indirect contact); having personal 

encounters with members of that group identity, such as family members, friends, or themselves 

(personal contact/direct contact); and/or having brief encounters with members of that group 

identity in a purely public setting, such as at work or in the neighbourhood (public contact/direct 

contact). 

A.0.5.1 Negative Contact Experiences  

Negative contact encounters are occurrences of social contact with an outgroup that result in 

increased negative stereotyping, prejudice, and/or discrimination.  

A.0.6 Familiarity 

Familiarity describes the experience and knowledge an individual has of an outgroup. It is 

developed through social contact.  

A.0.7 Public Drinking 

Public drinking can be defined as consuming any type of alcoholic beverage within an outdoor 

setting, such as on a road or in a park. ‘Alcoholic beverage’ is a context-specific term because 

countries have differing definitions of how much alcohol volume percentage is required for a 

beverage to be considered ‘alcoholic’ (World Health Organization 2014b). 

A.0.8 Heavy Episodic Drinking 

Heavy episodic drinking is a pattern of excess drinking defined by consuming 60 or more grams 

of pure alcohol on a single occasion at least once a month (World Health Organization 2014b). 

In most countries, this is comparable to six or more standard drinks.  
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A.0.9 Universalism  

Universalism is a one of the ten value types outlined by Schwartz and colleagues (2012) to 

describe personal values that people follow. For universalism, the central goal is to protect the 

welfare of all people and nature through understanding, appreciation, and tolerance. Subgroups 

of universalism include tolerance, societal concern, and protecting nature.  
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Appendix C: Wave 6 World Value Survey Items 
 
Outcome – Discrimination Against Individuals Living with Alcohol Use Disorders 

 
 
Exposure – Perceived Frequency of Neighbourhood Public Drinking 

 
 
Potential Confounders and Effect Modifiers - Sex 

 
Potential Confounders and Effect Modifiers - Age 

 
 
Potential Confounders and Effect Modifiers – Highest Education Level 
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Potential Confounders and Effect Modifiers – Employment Status 

 
 
Potential Confounders and Effect Modifiers – Relative Household Income 

 
 
Potential Confounders and Effect Modifiers – Marital Status 

 
 
Potential Confounders and Effect Modifiers – Number of Children 
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Potential Confounders and Effect Modifiers – Town Size 

 
 
Potential Confounders and Effect Modifiers – Religious Denomination 

 
 
Potential Confounders and Effect Modifiers – Religious Service Attendance 
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Potential Confounders and Effect Modifiers – Tolerance Importance 

 
 
Potential Confounders and Effect Modifiers – Interview Privacy  
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Appendix D: Sample Size Calculation 
 

Due to the novelty of this research, exposure to a specific behaviour and the related 
desired social distance has not been examined and, therefore, no expected odds ratio has been 
determined from prior related research. Most research on the subject of familiarity has been done 
by multiple linear regression on a scaled outcome and therefore, offered little comparisons when 
it comes to odds ratio. Instead, we investigated a range of possible values of 1.2 and 1.5 and 
provided a sample calculation below.  

Considering that we are using an ordinal scale with 4 options, only the extremes will be 
considered for calculating sample size. In this case, those that are ‘exposed’ experience the 
highest perceived frequency of neighbourhood public drinking, while those ‘unexposed’ 
experience no perceived frequency of neighbourhood public drinking, reducing our sample to 
26,338 individuals. In this sample subset, the number of individuals that discriminated against a 
person with an alcohol use disorder was 18,705. This sample subset must be divided by the 
Variance Inflation Factor (VIF) to account for the variance and power lost by clustering (Kerry 
and Bland 1998).  

It should be noted that best practice recommends using Intraclass Correlation 
Coefficients (ICCs) from previous research(Usami 2014), but since this is not possible for this 
study, we will base our sample size calculations on a range of ICC of 0.01, 0.05, 0.10, and 0.20. 
Also, note that these calculations were done a priori, and therefore, do not account for missing 
data.  

 
Find the adjusted mean for different cluster size (Wears 2002):    

𝑚0 = 1 2
342

5 𝑥	 7𝑛 −
: ;<

=
>

<?@

A
B = 1 2

CD42
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Calculating the Variance Inflation Factor (VIF) from clustering: 
																					ICC	0.01:																VIF	 = 	1 + ICC(m0 − 1) 	= 	1 + 0.01(689 − 1) 	= 7.9 
																					ICC	0.05:																VIF	 = 	1 + ICC(m0 − 1) 	= 	1 + 0.05(689 − 1) 	= 35.4 
																					ICC	0.10:																VIF	 = 	1 + ICC(m0 − 1) 	= 	1 + 0.10(689 − 1) 	= 69.8 

ICC	0.20:													VIF	 = 	1 + ICC(m0 − 1) = 	1 + 0.20(689 − 1) = 		138.6 
 
Determining the corresponding effective sample size for the outcome group:  
 

ICC	0.01:														𝑁TAUVTWXYZY[ =
𝑁[\WUZ\;\A]XY[	\A	W];^VY

𝑉𝐼𝐹 =
18,705
7.9 = 2,368 

 

ICC	0.05:														𝑁TAUVTWXYZY[ =
𝑁[\WUZ\;\A]XY[	\A	W];^VY

𝑉𝐼𝐹 =
18,705
35.4 = 529 

 

ICC	0.10:														𝑁TAUVTWXYZY[ =
𝑁[\WUZ\;\A]XY[	\A	W];^VY

𝑉𝐼𝐹 =
18,705
69.8 = 268 

 

ICC	0.20:											𝑁TAUVTWXYZY[ =
𝑁[\WUZ\;\A]XY[	\A	W];^VY

𝑉𝐼𝐹 =
18,705
138.6 = 135 



 95 

 
Therefore, using an ICC of 0.10, there would be 268 participants that discriminate against 

alcohol use disorders for an independent, random sample to have the same power as 18,705 
individuals in our clustered sample. This number is nearly halved for an ICC of 0.20 with 135 
participants that discriminated against alcohol use disorder. These may be unsurprisingly small 
since power is not greatly gained in hierarchal models when a large number of participants are 
within each cluster (Kerry and Martin Bland 2001). Using this corrected number of participants 
for each situation, we can determine the appropriate power.  
 

From this subsample, we know that the prevalence of highest perceived frequency of 
neighbourhood public drinking in those that did not discriminate is approximately 37.2%. Using 
an odds ratio of 1.20, the highest exposure prevalence among those that did discriminate in this 
subsample would be 41.6%; therefore, the weighted average of exposure prevalence for the 
sample would be approximately 40.3%. Using a significance level of 5%, the simplified 
calculation is shown below where Zb refers to the standard normal distribution corresponding to 
the study power (Schlesselman 1982) : 
 

𝐼𝐶𝐶	0.01:						𝑍c = d
2368(0.416 − 0.372)I( 7,63318,705)

1 7,63318,705 + 15 0.403(1 − 0.403)
	− 1.96 = 0.37 

 

𝐼𝐶𝐶	0.05:						𝑍c = d
529(0.416 − 0.372)I( 7,63318,705)

1 7,63318,705 + 150.403(1 − 0.403)
	− 1.96 = −0.85 

 

𝐼𝐶𝐶	0.10:						𝑍c = d
268(0.416 − 0.372)I( 7,63318,705)

1 7,63318,705 + 15 0.403(1 − 0.403)
	− 1.96 = −	1.18 

 

𝐼𝐶𝐶	0.20:						𝑍c = d
135(0.416 − 0.372)I( 7,63318,705)

1 7,63318,705 + 150.403(1 − 0.403)
	− 1.96 = −1.41 

 
 
Table D.1. The estimated power calculated depending on the expected odds ratio and ICC.  

Expected 
Odds Ratio 

ICC 0.01 ICC 0.05 ICC 0.10 ICC 0.20 
Zb Power Zb Power Zb Power Zb Power 

1.20 0.37 0.64 -0.85 0.20 -1.18 0.12 -1.41 0.08 
1.50 3.24 1.00 0.52 0.70 -0.21 0.42 -0.72 0.24 

 
 Using SAS software to compute the power related to the z-values, an ICC of 0.10 produces 
a power of approximately 0.12 and an ICC of 0.20 produces a power of approximately 0.08 if the 
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odds ratio expected is 1.20. Power increases to 0.64 if the ICC is 0.01. If the expected odds ratio 
is 1.50, then an ICC of 0.01 will have nearly complete power (approximately 1.00), while an ICC 
of 0.20 will only have 0.24 power.   
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Appendix E: Adjusted odds ratio estimates in the full model 
 
Table E.1. Adjusted odds ratio estimates of discrimination against individuals living with 
alcohol use disorder for potential confounders in the full model. 
Variable Odds Ratio 95% CI 
Sex   
   Male Ref - 
   Female 1.32* (1.26-1.37) 
Relative Household 
Income 

  

   1 Lowest Income Group Ref - 
   2  1.09 (0.99-1.20) 
   3 1.19* (1.09-1.31) 
   4 1.15* (1.05-1.25) 
   5 1.15* (1.06-1.25) 
   6 1.11* (1.01-1.21) 
   7 1.10* (1.00-1.20) 
   8 1.02 (0.91-1.13) 
   9 0.98 (0.83-1.16) 
  10 Highest Income Group 0.81* (0.68-0.98) 
Marital Status   
   Never married Ref - 
   No longer married 1.06 (0.97-1.15) 
   Married 1.12* (1.06-1.19) 
Tolerance Importance   
   Yes Ref - 
   No  0.83* (0.79-0.86) 
Town Size   
    Under 2,000  Ref - 
    2,000-5,000 1.14* (1.05-1.24) 
    5,000-10,000 1.08 (0.99-1.18) 
    10,000-20,000 1.14* (1.04-1.25) 
    20,000-50,000 1.16* (1.06-1.26) 
    50,000-100,000  1.17* (1.06-1.28) 
    100,000-500,000  1.23* (1.13-1.33) 
    500,000 and more  1.14* (1.05-1.24) 

* Odds ratio with confidence interval that does not contain 1. 
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Table E.2 Adjusted odds ratio estimates of discrimination against individuals living with alcohol 
use disorder for effect modifiers in the full model. Frequency refers to perceived frequency of 
neighbourhood public drinking.  
Variable Lowest 

 Frequency 
Low 

Frequency 
Medium 

Frequency 
High 

Frequency 
Prevalence of Heavy Episodic Drinking among Drinkers 

9.2% or less Ref 
(95% CI) 

1.11 
(0.98-1.26) 

1.11 
(0.97-1.26) 

1.10 
(0.95-1.27) 

9.3% to 17.3% Ref 
(95% CI) 

0.78* 
(0.69-0.88) 

1.02 
(0.89-1.17) 

0.81* 
(0.68-0.97) 

17.4% to 27.5% Ref 
(95% CI) 

0.94 
(0.82-1.08) 

1.00 
(0.87-1.16) 

1.02 
(0.87-1.19) 

27.6% or more Ref 
(95% CI) 

0.91 
(0.79-1.06) 

0.92 
(0.79-1.08) 

0.93 
(0.78-1.13) 

Age Group      

< 20 years Ref 
(95% CI) 

1.01 
(0.78-1.32) 

1.17 
(0.90-1.53) 

0.94 
(0.72-1.24) 

20-29 years Ref 
(95% CI) 

0.75* 
(0.66-0.85) 

0.90 
(0.80-1.02) 

0.86 
(0.77-1.02) 

30-39 years Ref 
(95% CI) 

1.05 
(0.92-1.19) 

1.09 
(0.95-1.24) 

1.11 
(0.96-1.28) 

40-49 years Ref 
(95% CI) 

0.94 
(0.83-1.08) 

1.01 
(0.87-1.16) 

1.05 
(0.89-1.23) 

50-59 years Ref 
(95% CI) 

0.91 
(0.78-1.05) 

0.91 
(0.78-1.06) 

0.90 
(0.76-1.08) 

60 or more years Ref 
(95% CI) 

0.95 
(0.81-1.10) 

1.02 
(0.86-1.20) 

0.90 
(0.75-1.09) 

Interview Privacy     

Private Ref 
(95% CI) 

1.00 
(0.92-1.10) 

1.05 
(0.95-1.16) 

1.08 
(0.97-1.20) 

Not private Ref 
(95% CI) 

0.86* 
(0.77-0.97) 

0.97 
(0.86-1.10) 

0.86* 
(0.75-0.98) 

Frequency of Religious Service Attendance  
More than once a 
week 

Ref 
(95% CI) 

0.88 
(0.76-1.02) 

0.99 
(0.85-1.16) 

0.90 
(0.76-1.07) 

Once a week Ref 
(95% CI) 

0.85* 
(0.73-0.98) 

1.04 
(0.89-1.23) 

0.92 
(0.77-1.11) 

Once a month Ref 
(95% CI) 

1.00 
(0.84-1.19) 

1.06 
(0.88-1.26) 

1.03 
(0.85-1.26) 

Only a special 
holy days 

Ref 
(95% CI) 

0.88 
(0.77-1.01) 

1.05 
(0.91-1.21) 

0.91 
(0.76-1.06) 

Less often Ref 
(95% CI) 

0.89 
(0.77-1.04) 

1.06 
(0.91-1.25) 

1.09 
(0.92-1.30) 

Never Ref 
(95% CI) 

1.10 
(0.95-1.28) 

0.88 
(0.75-1.03) 

0.93 
(0.78-1.11) 

* Odds ratio with confidence interval that does not contain 1. 
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Table E.2 Continued. Adjusted odds ratio estimates of discrimination against individuals living 
with alcohol use disorder for effect modifiers in the full model. Frequency refers to perceived 
frequency of neighbourhood public drinking.  
Variable Lowest 

Frequency 
Low 

Frequency 
Medium 

Frequency 
High 

Frequency 
Employment Status    

Full-Time Ref 
(95% CI) 

0.94 
(0.83-1.06) 

1.09 
(0.96-1.24) 

0.90 
(0.79-1.04) 

Part-Time Ref 
(95% CI) 

0.85 
(0.71-1.03) 

0.92 
(0.76-1.12) 

1.02 
(0.82-1.27) 

Self-Employed Ref 
(95% CI) 

1.15 
(0.99-1.33) 

1.23* 
(1.05-1.44) 

1.05 
(0.88-1.25) 

Other Ref 
(95% CI) 

0.92 
(0.82-1.03) 

1.01 
(0.90-1.14) 

1.00 
(0.88-1.13) 

Unemployed Ref 
(95% CI) 

0.82* 
(0.69-0.97) 

0.84 
(0.71-1.00) 

0.86 
(0.71-1.04) 

Religious Denomination    

None Ref 
(95% CI) 

0.91 
(0.78-1.06) 

1.09 
(0.93-1.28) 

0.93 
(0.78-1.12) 

Buddhist Ref 
(95% CI) 

1.18 
(0.88-1.59) 

1.23 
(0.89-1.71) 

1.03 
(0.67-1.60) 

Evangelical Ref 
(95% CI) 

0.95 
(0.69-1.31) 

0.70 
(0.48-1.02) 

1.03 
(0.72-1.47) 

Hindu Ref 
(95% CI) 

0.78 
(0.61-1.01) 

1.11 
(0.85-1.47) 

0.92 
(0.69-1.23) 

Muslim Ref 
(95% CI) 

0.80* 
(0.70-0.92) 

0.89 
(0.76-1.03) 

0.75* 
(0.63-0.90) 

Orthodox Ref 
(95% CI) 

0.79* 
(0.66-0.95) 

1.10 
(0.91-1.33) 

1.06 
(0.85-1.32) 

Protestant Ref 
(95% CI) 

0.96 
(0.78-1.19) 

1.13 
(0.91-1.40) 

0.95 
(0.75-1.18) 

Roman Catholic Ref 
(95% CI) 

1.03 
(0.90-1.17) 

0.85* 
(0.75-0.97) 

1.01 
(0.88-1.17) 

Other Ref 
(95% CI) 

1.03 
(0.85-1.25) 

1.11 
(0.92-1.35) 

1.01 
(0.82-1.26) 

* Odds ratio with confidence interval that does not contain 1. 


