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Abstract 

Purpose: Across Canada, undergraduate university students are one of the highest alcohol-consuming 

populations. Many students engage in hazardous drinking and are at risk for negative health and social 

consequences. Social Norms Theory suggests that students’ overestimation of drinking norms can result 

in an increase in their drinking behaviour. As of yet, none of the literature addresses the possible link 

between drinking norm (mis)perception and hazardous drinking in a Canadian undergraduate context. 

This is the first Canadian study to examine this potential association in first-year undergraduate students 

across multiple universities using gender as an effect modifier. 

Methods: Using data collected by the Caring Campus Project, for 2347 first-year students from three 

Canadian universities, I evaluated the prevalence of drinking norm misperceptions by site and gender. 

Using multiple-logistic regression models, I analyzed the relationship between misperceived drinking 

norms and hazardous drinking behaviours (assessed via AUDIT-C). 

Results: The proportion of students who overestimated drinking and binge drinking frequency norms 

varied by site and gender. There was a positive relationship between overestimated drinking/ binge 

drinking frequency norms and hazardous drinking, modified by gender. Controlling for living 

arrangement and site, the odds of female students being hazardous drinkers increased by a factor of 2.27 

(CI: 1.73-2.99) when the drinking frequency norm was overestimated.  A non-significant association was 

found for male students. Among female students, when living arrangement and site were controlled, the 

odds of being a hazardous drinker were 1.83 (0.84-3.95) and 2.69 (1.24-5.83) times greater when the 

drinking frequency norm was perceived at “2-4 times per month” and “2 or more times per week”, 

respectively. Among male students, when living arrangement, previous residence and site were 

controlled, the odds of being a hazardous drinker were 4.03 (2.62-6.19) and 8.54 (5.41-13.49) times 

greater when the binge drinking frequency norm was perceived at “2-4 times per month” and “2 or more 

times per week”, respectively.  
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Conclusion: This novel study enhances the understanding of the association between (mis)perceived 

drinking norms and drinking behaviours in Canadian undergraduate students. The demonstrated 

importance of gender and site provides a strong impetus for Canadian universities to develop targeted 

alcohol reduction interventions. 
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Chapter 1 

Introduction 

1.1 Background 

 Drinking in post-secondary populations has been the subject of extensive research for over half a 

century. The transition from high school to university is marked by a peak in alcohol consumption as 

emerging adults are given their first taste of independence, and this is where the issue begins (1). The 

ground breaking study by Straus and Bacon (2), “Drinking in College,” was one of the first Pan-American 

studies to shed light on the extent of the drinking issue covering various topics that focused on the 

demographics of typical college drinkers, the context of drinking, and students’ thoughts regarding 

drinking. This study promoted interest in the topic of drinking in post-secondary populations paving the 

way for follow-up studies including work by Maddox (3), one of the first studies to examine the influence 

of others on an individual’s drinking behaviour. Since the pioneering work by Straus and Bacon (2) and 

Maddox (3), interest in post-secondary drinking has exploded.  Much of the current discourse is based on 

the “Social Norms Theory” developed  by Perkins and Berkowitz (4), which highlights how the 

perception and/or misperception (overestimation) of the drinking norm of others is associated with 

students’ alcohol consumption (4,5) and heavy/hazardous drinking (6). The influence of gender on 

alcohol consumption has been recognized, but it has yet to be examined as an effect modifier in Canadian 

drinking norm related studies. 

1.2 Objectives 

 The purpose of this study was to enhance the understanding of the association between 

(mis)perceived drinking norms and actual drinking behaviours in three Canadian universities  (University 

of Calgary, Dalhousie University, and Queen’s University) participating in the Movember funded Caring 

Campus Project (7).  The term “(mis)perceived norms” refers to both misperceived and perceived norms 

which, will both be focused on in the body of this document. 
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Specifically, the objectives were to: 

1. Determine the prevalence of students who misperceived peer drinking norms by 

overestimating the frequency of their peers’ alcohol consumption, stratified by gender.  

2. Determine whether a positive association existed between misperceived (overestimated) 

drinking norms (frequency of drinking and frequency of binge drinking) and hazardous 

drinking among students, while taking into consideration potential confounders and the 

possible interaction with gender. To additionally conduct secondary analysis to examine the 

relationship between perceived drinking norms and hazardous drinking. 

1.3 Rationale 

 The topic of excessive alcohol consumption in post-secondary populations has been extensively 

studied but predominantly in the United States. Studies in Canadian post-secondary populations involving 

hazardous alcohol consumption are limited, though a number look at drinking patterns in general. Hence, 

this study addressed a gap in the existing literature, as this is the first Canadian study to examine this 

issue across multiple universities using gender as an effect modifier. Understanding the role of gender 

will help inform the development of gender-specific interventions designed to reduce substance misuse by 

correcting normative misperceptions. 

1.4 Thesis Organization 

 This thesis is organized into five chapters. Chapter two provides a review of relevant literature. 

This includes descriptive epidemiology, key definitions, reasons and consequences of drinking, and the 

Social Norms Theory and its related interventions that guide the current study. Chapter three describes the 

methods utilized for the study. This includes a detailed description of the data source, study design, study 

sample, exposure and outcome variables, other study variables and the method for statistical analysis. The 

results of the statistical analyses and a description of the actual study population are presented in chapter 

four. The fifth and final chapter of the thesis contains a discussion of the study results. This includes the 
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interpretation of the results, comparison to the literature, strengths and limitations of the study, and 

implications of the results. 
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Chapter 2 

Literature Review 

This chapter is based on the literature identified via review of several databases (Google Scholar, 

PsycINFO, and PubMed) using the search terms: alcohol, drinking, hazardous drinking, norm, perception, 

and students. Additional studies were identified by searching the reference lists of key publications. This 

literature review includes relevant studies from North America with an emphasis on Canadian studies of 

general drinking patterns. Additionally, well-conducted large-scale studies and review articles from other 

countries are included.  

2.1 Definitions 

2.1.1 Hazardous Drinking 

Researchers use the term ‘hazardous drinking’ in various ways.  The World Health Organization 

(WHO) defines hazardous (or risky) drinking as a pattern of alcohol consumption that increases the risk 

of harmful consequences for the user or others (8). Hazardous drinking is identified through the use of the 

gender-specific WHO’s Alcohol Use Disorders Identification Test-Consumption (AUDIT-C), which is 

described in further detail in the methods section of this document.  Hazardous drinking can act as a 

precursor to alcohol dependence and is identified through frequency of drinking, typical quantity of 

drinks, and/or frequency of heavy drinking (consumption of six or more drinks on one occasion) (8). This 

definition of heavy drinking coincides with the WHO’s definition of heavy drinking from 1993, when the 

AUDIT was first created; however, it is different than the definition that Canada currently uses. In the 

literature, studies use the term “hazardous drinking” and “at risk drinking” interchangeably (8–10). These 

terms refer to a weekly consumption of 14 or more drinks for a male (seven or more for a female) and/or 

at least four heavy drinking episodes in the past month (10). The use of gender-specific cut-points was 

important as its use increased the sensitivity and specificity of the AUDIT-C. 
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2.1.2 Alcohol Use Disorder Identification Test (AUDIT) 

 The AUDIT was developed by researchers at the World Health Organization. The AUDIT is a 

10-item screening tool that allows for identification of hazardous (or risky) drinking, harmful drinking, 

and alcohol dependence (8,11). It is a brief, rapid, and flexible tool that focuses on recent alcohol use and 

has been validated in six countries (8). 

2.1.3 Binge Drinking 

 Binge drinking is defined by the Centre for Addiction and Mental Health as the consumption of 

five or more standard drinks for a male and the consumption of four or more standard drinks for a female 

on one occasion (12). A standard drink is defined as 12 oz regular strength beer, 5 oz wine, or 1.5 oz 

liquor (12). 

2.1.4 Gender 

 Gender refers to the socially constructed roles, behaviours, expressions and identities of people 

(13). Additionally, gender influences how people perceive themselves and each other, how they act and 

interact and the distribution of power and resources in society. In the body of this thesis, study 

participants’ gender will be indicated through the use of the terms “female students” and “male students”. 

2.2 Descriptive Epidemiology of Students’ Alcohol Use 

Excessive drinking in post-secondary student populations has been identified across the globe 

(14). In New Zealand, for example, a recent study focused on students from eight universities across the 

country (15). Compared to a national average of 19% (16), they found that 36.1% of students showed 

patterns of hazardous drinking determined by the gender-specific AUDIT-C (15). In the United States, a 

nationally representative study of 120 colleges examined alcohol use in students and found that on 

average, 40% of students engaged in binge drinking (17), compared to the national average of 17.1%, and 

28.2% for the average of individuals aged 18-24 (18). For this American study, binge drinking was 
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defined as the consumption of five or more drinks in a row for men and four or more drinks for women on 

one or more occasions within two weeks prior to their study.  

Although considerably fewer studies have been conducted using Canadian samples, it is 

important to recognize that Canadian post-secondary students are not exempt from the issue of excessive 

alcohol consumption. The 2004 Canadian Campus Survey conducted by the Centre for Addiction and 

Mental Health identified undergraduate students as one of the highest alcohol-consuming populations. 

They reported that in 2004, 32% of students had hazardous or harmful patterns of drinking according to 

the AUDIT (19). Though not strictly comparable, according to the most recent data available from the 

2014 Canadian Community Health Survey, 17.9% of the general population had heavy drinking patterns, 

defined as men who reported having five or more drinks, or women who reported having four or more 

drinks, on one occasion, at least once a month in the past year (20). 

2.2.1 Geographic & Temporal Trends 

The 2004 Canadian Campus Survey found that the proportion of undergraduate hazardous 

drinkers varied by province (19). British Columbia (26.7%) and Quebec (26.6%) showed the lowest 

proportion of hazardous drinking while the Atlantic Provinces (46%) showed the highest proportion (19). 

The proportion of hazardous undergraduate drinkers in Ontario (33%) was on par with the cross-country 

average (32%) (19). Overall the Canadian average for hazardous drinking in the undergraduate population 

has remained stable between 1998 (30.0% [25.6%-34.9%]) and 2004 (32% [28.6%-35.6%]) (19). 

2.2.2 Gender Differences 

Males and females have different patterns of alcohol use, with males consuming considerably 

more alcohol and more frequently than females (21,22). This finding is reflected internationally 

(14,15,23) and has been noted since the early work by Straus and Bacon (2).  For example, in a recent 

Canadian study, males were more likely to report heavy drinking in all age groups, even when factors 

such as education, marital status and income were taken into account (21). Data from the Canadian 

Community Health Survey determined that men accounted for approximately 70% of heavy drinkers 
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across the country.  Young men and women aged 18 to 34 represented the highest proportion of heavy 

drinkers in the country. Among those 18 to 19, 38.3% of males and 28.2% of females reported heavy 

drinking. In the 20 to 34 age group, 39.8% of males and 24.2% of females reported heavy drinking. These 

proportions are high relative to the national average of 22.7% for males and 13.2% for females (20).  

Adlaf et al. (19) found analogous results in their Canada-wide study of post-secondary students as male 

undergraduates reported drinking significantly more often than females (1.7 times per week versus one 

time per week) and a higher quantity of drinks (8.9 drinks per week versus 4.5).  They also found that 

undergraduate students’ hazardous patterns of alcohol consumption differed significantly by gender. 

Using the gender neutral AUDIT, it was determined that 37.6% of male students had hazardous patterns 

of alcohol use compared to 27.5% of female students (19).  

In addition to differences in patterns of alcohol use, male and female undergraduate students 

experience a unique set of consequences. The Canadian Campus Survey identified the following harmful 

consequences as a result of drinking to be significantly greater in male students than females: memory 

loss, missing classes due to drinking, being hurt or injured, getting in trouble with the police, and getting 

in trouble at school. Consuming alcohol at the hazardous level was associated with its own set of unique 

issues that also varied by gender. Significantly more males than females reported unplanned sex relations 

(15.8% vs 12.8%), needing a lot more alcohol to become drunk (15.8% vs 11.2%), driving a car after 

drinking too much (9.4% vs 5.8%), drinking while driving (5.4% vs 2.5%), and not being able to cut 

down on drinking (3.6% vs 1.7%). The proportion of alcohol-related harm due to another student's 

drinking was significantly higher for female students than male students, at 14.3% and 4.2%, respectively 

(19). 

2.3 Factors Relating to Drinking 

2.3.1 Accommodation 

Accommodation type has been shown to be associated with certain patterns of hazardous alcohol 

use in some studies (15,23). A study by Blank et al. found that university students who resided in shared 
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houses/apartments or university residence halls had an increased odds of engaging in hazardous alcohol 

consumption compared to students residing with a parent/caregiver (15). A review by Stone et al. showed 

similar findings where living arrangements with roommates, in dorm residences, and fraternity houses 

were found to be associated with greater alcohol use than those living alone (23). Alternatively, a study 

on the determinants of binge drinking found no relationship between on-campus residence living and 

binge drinking (24). This contrasting finding may be a result of the shorter evaluative period of the study, 

which examined binge drinking in the two weeks prior to survey, compared to the study by Blank et al. 

that did not restrict respondents to a specific time-frame. 

2.3.2 Domestic vs. international student status 

 Domestic and international students have been shown to have different patterns of hazardous 

alcohol use.  Blank et al. demonstrated that being an international student was protective against 

hazardous alcohol consumption (15). Similar findings from a study of two American universities were 

reported by Misra et al. who determined that domestic students were significantly more likely to have 

consumed at least one drink in the week prior to the study (25). Neither study controlled for the effect of 

religion associated abstinence, which may be more prevalent in international students compared to 

domestic American students (15,25).  

2.3.3 Employment status 

The literature regarding the effect of employment on students’ alcohol use is mixed. For example, 

a study by Blank et al. showed that students who were employed were more likely to  engage in 

hazardous drinking and/or heavy episodic drinking (defined as the consumption of 6 or more drinks per 

occasion) compared to their unemployed counterparts (15). In contrast, a study on the determinants of 

binge drinking found that there was no relationship between student employment status and binge 

drinking (24). A review of European studies regarding risky single occasion drinking (defined as the 

consumption of 6 or more drinks per occasion) found inconsistent associations (positive, negative, and 

null) regarding the effect of employment on drinking (14). 
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2.4 Consequences of Drinking 

Heavy drinking in university populations has been identified as a serious issue that can result in 

negative health and social consequences, some of which pose immediate risks while other consequences 

manifest in the future (19,26). Some immediate risks include unintentional injuries, unprotected sex, 

drunk driving, illicit drug use, alcohol-related violence and alcohol-related sexual harassment (19,26).  

Prolonged exposure to heavy drinking includes increased risk of cardiovascular disease and hypertension 

(19,26).   

Perkins categorized negative drinking consequences as damage to one’s self, others, or 

institutions (27). In this review, self-inflicted damage arose in academic, emotional, physical, social, and 

legal domains. Damage to others took the form of property damage, vandalism, fights, interpersonal 

violence, sexual violence, and noise disturbances.  Perkins found that people who suffered damages 

included local residents, campus visitors, students, faculty and staff. Unfortunately, the consequences of 

drinking are not rare. It has been estimated that 10% of college students ages 18-24 reported being hurt or 

injured because of drinking, 12% reported being hurt or assaulted by another alcohol-consuming college 

student, and 2% reported being sexually assaulted or date raped by another alcohol-consuming college 

student (28).  

Perkins also found that the institution itself was also a victim of drinking-related behaviours 

through property damage, student attrition, loss of perceived academic rigour, added time demands and 

emotional strain on staff, and legal costs. As a local example, the associated costs in extra policing alone 

for unsanctioned block parties that occurred during Queen’s annual homecoming weekend ranged from 

100 000 – 250 000 dollars per year based on 2008 and 2013 estimates (29–31). This cost fails to account 

for the property damage and the provincial offence tickets that were associated with the homecoming 

weekend. 

 Unfortunately, rates of consequences of drinking may be on the rise. A study by Hingson et al. 

integrated data from several US sources to determine the magnitude of alcohol-related mortality and 
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morbidity (32). They found that from 1998 to 2005, alcohol-related unintentional injuries and deaths 

increased by 3% among college students ages 18–24.  

2.5 Social Norms Theory 

 Once drinking was identified as a major issue for post-secondary students, researchers focused 

their efforts on identifying contributing factors. The influence that peers/others had on an individual’s 

drinking behaviour was quickly identified as one of the contributing factors to excessive drinking in 

university populations. Peer influence can arise directly or indirectly. Early research in this area focused 

on the direct influence of peers that occurs when they persuade others to consume alcohol (33). Later, 

researchers delved more deeply into the influence of peers and began to uncover more subtle, indirect 

influences in the form of modeling (the imitation of another’s behaviour) and norms. Early research on 

norms focused on the role that affiliation with various religious organizations and cultures played in the 

consumption of alcohol (3). A shift in the study of drinking norms occurred when it became apparent to 

Perkins and Berkowitz that the perceptions of the drinking norm of fellow undergraduate students 

(specifically misperceptions) were predictive of their drinking behaviour, thus leading to the development 

of the Social Norms Theory (4).  

 The Social Norms Theory is a theory of human behaviour proposed by Perkins and Berkowitz in 

1986 for the study of university student alcohol use patterns (4,34). This theory relates to norm 

misperceptions and describes situations in which individuals incorrectly perceive the attitudes and/or 

behaviors of peers and other community members to be different from their own (34). Perkins and 

Berkowitz analyzed data from 1116 students across two college campuses for actual and perceived 

injunctive and descriptive norms. Injunctive norms reflect the perceptions of others’ approval of drinking, 

while descriptive norms reflect the perception of others regarding quantity and frequency of drinking 

(33). Perkins and Berkowitz assessed injunctive drinking norms by having students agree to one of five 

statements about drinking (4). The responses were categorized as extremely conservative (“drinking is 

never a good thing to do”), conservative (“drinking is all right, but a student should never get smashed”), 
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moderate (“an occasional drunk is okay as long as it doesn’t interfere with grades or responsibilities”), 

liberal (“an occasional drunk is okay even if it does interfere with grades or responsibilities”), and 

extremely liberal (“a frequent drunk is okay if that’s what the individual wants to do”). Students agreed to 

one of these statements from their own perspective, representing the actual norm, and from the 

perspective of their fellow students, representing the perceived campus norm. Perkins and Berkowitz 

found that 66% of the students described themselves with a moderate attitude towards drinking. The 

majority of students misperceived the norm to be inflated as 62.7% perceived the campus drinking norm 

to be liberal, while only 35.4% of the students accurately perceived the campus norm. This indicates that 

the students’ personal attitudes were actually less liberal and more restrictive than the attitudes that they 

perceived their fellow students to have. 

Perkins and Berkowitz also assessed descriptive drinking norms by classifying each student's 

personal alcohol consumption (the actual norm) on a scale from zero (someone who never drank) to 28 

(someone who had high levels of consumption). These values were then grouped to indicate conservative, 

moderate, liberal, and very liberal drinking. The students were then asked to describe their fellow 

students’ alcohol consumption (the perceived norm) as more liberal than themselves, the same as 

themselves, or more conservative than themselves. Using information about injunctive and descriptive 

norms, it was found students who overestimated their fellow students’ drinking norms were more likely to 

misuse alcohol (4). 

 These findings were key in the development of the Social Norms Theory that highlights the 

importance of the influence of peers and perceived norms on individual drinking. Perkins and Berkowitz 

proposed that, in order to change behaviour, it is important to study the environment and interpersonal 

influences rather than just the individual (4). Similar findings have been reported in subsequent studies 

(5,35–37). The social norms theory has since been applied in campus interventions that focus on 

correcting norm misperceptions in an effort to reduce hazardous drinking. 
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2.5.1 Norm Misperception 

 Norm misperception is central to the Social Norms Theory, it describes the gap between actual 

attitudes and/or behaviours, and what people think is true about others’ (perceived) attitudes and/or 

behaviours (34). The most common type of misperception is pluralistic ignorance defined as an 

occurrence where the majority of individuals falsely assume that most of their peers/others behave or 

think differently from them when in fact their attitudes and/or behavior are similar (34). Norm 

misperception can also be described as false consensus. This type of misperception is experienced by a 

minority that hold the incorrect belief that others are like them when they are not (38). 

Norm misperceptions are highlighted in the beliefs that many post-secondary students hold 

regarding their fellow students’ alcohol consumption. Although postsecondary students have higher than 

average prevalence of heavy drinking, the majority of  students do not actually engage in heavy drinking 

(19). This fact is generally not known by the majority of students, as studies in several countries, 

including Germany (39), New Zealand (6), Canada (35,40), and the United States (41–43), have identified 

that students consistently overestimate the drinking norm of their fellow students. Perkins (35) found that 

across 11 Canadian post-secondary institutions 84.3% of undergraduate students overestimated the 

(descriptive) norm for frequency of alcohol consumption while only 11.4% had accurate perceptions. An 

extreme case of (descriptive) norm misperception was reported in a study of German medical students, in 

which all students surveyed overestimated the quantity and frequency of their fellow students’ alcohol 

consumption (39). In a study of New Zealand universities, 73% of men and 80% of women overestimated 

heavy drinking among fellow university students (6). An American study found that the perceived 

drinking norm for both quantity and frequency was higher than the actual drinking norms (44).  

Several studies have also determined that the students’ misperception of the drinking norm is a 

strong predictor of students’ actual drinking (6,35,40,41,45). Perkins (35) found that the perception of the 

quantity of drinks consumed at parties and bars by students in one’s school was the strongest predictor of 

the actual quantity of drinks consumed. Kypri and Langley found that the extent of overestimating the 

norm of heavy drinking was strongly related to the individuals’ heavy drinking frequency (6). Thus, 
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students who believed that their fellow students engaged in heavy drinking were more likely to engage in 

heavy drinking themselves. Overestimating drinking norms are consistent with the findings from two 

reviews that studied drinking behaviours in post-secondary populations (14,33). These findings are in-line 

with the expected effects of the Social Norms Theory. 

 Although several studies clearly demonstrate the predictive effect of norm misperception on 

drinking behaviour, a contrasting result was found in a study by Austin and Chen (46). However, this 

particular study was limited as they failed to account for confounders, such as living situation and 

international/domestic status which, are recognized in the literature and were unable to generalize their 

results to other colleges. A study by Bachrach et al. aimed to determine whether the perceived descriptive 

norms for quantity and frequency of alcohol use predicted alcohol consumption (47). They found no 

association between the perception of the norm of same-sex students and alcohol consumption (47). 

These inconsistencies in the literature contribute to the rationale for further study on the influence of norm 

perceptions.  

2.5.2 Alcohol Norm-Correcting Interventions 

Using Social Norms Theory, current alcohol reduction interventions focus on personalized 

normative feedback. Personalized normative feedback requires information about a student’s drinking, the 

student’s perceptions of others’ drinking, and others’ actual drinking (48). Correcting norm 

misperceptions in this way has been cited as an effective method of intervention for alcohol reduction in 

post-secondary populations (48–53). Dejong et al. conducted an 18-site randomized trial to determine the 

effectiveness of social norms marketing campaigns that had the goal of correcting misperceptions of 

drinking norms (51). Using cross-sectional surveys it was found that the campuses utilizing the campaign 

had significantly lower perceptions of student drinking levels and lower alcohol consumption compared 

to control campuses (51). A review by Walters et al. evaluated 13 intervention studies that involved 

various methods of feedback including normative comparisons. They found that 77% of studies had 

significant reductions in drinking compared to controls (50). 
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While these findings generally support the use of norm-correcting interventions, it is important to 

examine the reason that some of the interventions were unsuccessful. Clapp et al. conducted a small study 

utilizing two residences at a single college (54). One residence received gender-nonspecific social norms 

marketing while the other acted as a control. Post-intervention it was found that in the experimental 

group, the students’ perceptions of drinking norms were corrected, although there was no effect on 

drinking behaviours. A 2015 Cochrane review of 70 studies evaluated several drinking outcomes 

including binge drinking and drinking frequency post intervention (55). They found a modest decrease of 

2.7% fewer binge drinkers post-interventions, and a decrease in drinking frequency of 0.32 drinking days 

per week (55). Failure to significantly alter drinking behaviours following a norm-correcting intervention 

has been documented throughout the literature (56,57) and may be due to a failure to account for other 

factors such as the social proximity of the reference group. 

When implementing norm-corrective interventions it is important to consider the relationship 

between the descriptive norms and drinking, with emphasis on the referent group. This is especially 

important when considering the effects of gender. It has been suggested that when gender-nonspecific 

norm information is provided about “the typical student” it is actually reflecting a typical male student 

(48) because the male drinking norm is significantly higher than the female norm, so it may skew results 

(35). This highlights the importance of presenting gender-specific information in normative interventions. 

A meta-analysis of 23 studies by Borsari and Carey found that males and females conceptualize norms 

differently (58). They found that females’ perception of the difference between the drinking norm and 

their own drinking was much greater than that of males.  

A study by Lewis and Neighbors examined males and females after they were given drinking 

norm feedback and found that women who identified more strongly with their gender were more affected 

by female-specific normative feedback than by normative feedback regarding “the typical student” (59). 

This adds to the argument that males and females should be considered separately when developing 

drinking norm-corrective interventions.  
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2.6 Summary 

Although several studies have been conducted in other countries, predominantly the United 

States, studies in Canadian post-secondary populations are still limited in number. This will be the first 

Canadian study to examine the association between (mis)perceived drinking norms (frequency of drinking 

and frequency of binge drinking) and actual drinking behaviours (hazardous drinking) in a Canadian 

university context across multiple universities (University of Calgary, Dalhousie University, and Queen’s 

University) using gender as an effect modifier. If gender is an effect modifier, as expected, then this study 

will help inform the development of gender-specific interventions designed to reduce substance misuse by 

correcting normative misperceptions.  
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Chapter 3 

Methods 

3.1 Study Design 

The data for this study were collected as part of the Caring Campus Project, a Movember Funded 

Implementation Research project targeting first-year undergraduate students at The University of Calgary, 

Dalhousie University, and Queen’s University. The Caring Campus Survey is a voluntary survey that 

focuses on students’ substance use in response to mental health stressors and challenges. It was developed 

with extensive input from substance use experts in a day-long workshop, as well as input from Principal 

Investigators at all sites. The survey takes approximately 15-20 minutes to complete and was distributed 

to Calgary and Dalhousie students in one wave (fall 2014) and to Queen’s students in two waves (winter 

2013 and fall 2014). Because Queen’s was the coordinating site for the project, they initiated their survey 

work a year before the other two sites making two waves of data available for this analysis. 

Due to university-specific regulations regarding access to student mailing lists each university 

sampled students differently. The Caring Campus Survey was distributed to all first-year university 

students at Dalhousie University and Queen’s University and a convenience sample of (primarily) first-

year university students at University of Calgary. First-year undergraduate students at University of 

Calgary were invited to participate through convenience sampling of various first-year classes as the 

study coordinator at the university did not have access to a mailing list.  Dalhousie University distributed 

the Caring Campus Survey to all first-year undergraduates via email along with the incentive of course 

credit for those in the psychology program. Queen’s University used a distribution method endorsed by 

Dillman (60) which involved survey distribution via email with four reminders and small incentives of a 

chance to win gift cards to coffee shops or an iPad. Wave two of the Caring Campus Survey at Queen’s 

University excluded female students from participating as the project targeted men. 
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The response rate of the Caring Campus Survey varied by University with a response range of 

26.0% to 48.7%. This response rate is typical and is comparable to other Canadian alcohol cross-sectional 

studies such as the 34% response rate obtained from the 2013 National College Health Assessment (61). 

3.2 Measures 

The Caring Campus Survey included questions to assess students’ overestimation of the 

perceived drinking norms (exposure) and hazardous drinking (outcome).Table A.1 in Appendix A lists 

questionnaire items that evaluate variables of interest. Gender self-identification was assessed for 

potential effect modification while accommodation type, domestic/international status and employment 

were assessed for confounding at each university. Figure 3.1 shows the conceptual model that depicts the 

interplay between these variables.  

 

 

Figure 3.1 Conceptual model for association between overestimation of the perceived drinking 

norm and hazardous drinking 

 

 

 

 

 

Accommodation type 

Domestic/ international status 

Employment 

Site 

Hazardous drinking Overestimation of the perceived 

drinking norm 

Gender 
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3.2.1 Classification of the Exposure 

For the purpose of the primary analysis we used misperception of the drinking norms (defined as 

those that overestimate the norms) as our exposure of interest. This was measured by evaluating the 

perceived frequency of typical drinking occasions and the perceived frequency of binge drinking. The 

perceived frequency of typical drinking occasions was evaluated through the use of one question from the 

Drinking Norms Rating Form (62). This form asked, “How often do you think a typical student at your 

college consumes alcohol?” Because male and female drinking patterns differ, the Caring Campus Survey 

used the gender-specific version of the form that asked the same question framed for the “average male 

student” and the “average female student.” This gender-specific adaptation was found to be a reliable 

measure of perceived drinking norms by Lewis and Neighbours (63). 

The Drinking Norms Rating Form assessed perceived drinking on a weekly basis by summing the 

estimated number of drinks consumed by the typical male/female student for each day of the week. The 

Caring Campus Survey grouped perceived drinking frequency with the following categories: never, 

monthly or less, two-four times a month, two-three times per week and, four or more times per week. 

Altering the questionnaire to categorical groupings instead of leaving it as a continuous variable has been 

used elsewhere (35) and allows for assessment of individuals who consumed alcohol less frequently than 

once per week.  

 The perceived frequency of binge drinking was assessed in a similar manner. This gender specific 

question asked “How often do you think the average first-year female/male student at this university 

binge drinks (more than 5 drinks in one sitting)” with the following response categories: never, monthly 

or less, two-four times a month, two-three times per week and, four or more times per week. An 

inconsistency involving the definition of binge drinking was noted as Dalhousie University defined binge 

drinking as consumption of 4 or more drinks for female students and 5 or more drinks for male students, 

while the other universities defined binge drinking as consumption of 5 or more drinks for both genders. 

 Once the perceived norms were determined for each gender at each University, the values were 

compared to the actual norms for frequency of drinking occasions and heavy drinking as provided by 
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individual items from the AUDIT-C. The perceived norms were then dichotomized as overestimates of 

the actual norm or accurate/underestimates of the actual norm. 

In the proposal defence, examiners questioned the validity of the variable created for the 

misperceived (overestimated) drinking norm due to issues relating the low response rate. They considered 

that the drinking behaviour depicted in the sample may not reflect the true campus-wide norm, but the 

norm of the individuals who selected themselves into the sample.  Therefore, in addition to misperceived 

drinking norms an additional analysis was performed using perception of the drinking norms (instead of 

misperception) initially using the original timeframes categories of never, monthly or less, two-four times 

a month, two-three times per week and, four or more times per week.   

3.2.2 Classification of the Outcome 

The Caring Campus Survey included the World Health Organization’s AUDIT. The AUDIT is a 

screening tool that allows for identification of hazardous (or risky) drinking, harmful drinking, and 

alcohol dependence (8,11). It is a brief, rapid, and flexible tool that focuses on recent alcohol use and has 

been validated in six countries (8). 

For the purpose of analysis a shortened version, the AUDIT-C, was used to assess the frequency 

of hazardous drinking. The AUDIT-C is composed of the first three items of the full AUDIT that relate to 

hazardous alcohol use: frequency of drinking, typical quantity, and frequency of heavy drinking/binge 

drinking (8). The AUDIT-C has been shown to be a valid screening test for heavy drinking and/or active 

alcohol abuse or dependence in various populations (6,10,64–66). A study by DeMartini and Carey 

validated the AUDIT-C using a university student population aged 18-25, and showed that the AUDIT-C 

is a better measure for detecting at-risk drinkers than the full AUDIT (10).  

The original AUDIT-C fails to distinguish the alcohol content of a standard drink. To correct this 

problem, the Caring Campus Survey defined a standard drink as one containing about 13.6 grams of 

alcohol, in accordance with the Canadian Centre on Substance Abuse (67). A standard drink was defined 

as a regular bottle of beer (355ml or 12oz), a glass of wine (150ml or 5oz), or a shot of liquor such as 
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vodka, gin, scotch, bourbon, brandy or rum (44ml or 1.5oz). A cooler counted as 1.5 standard drinks and 

a King Can of beer counted as 2 standard drinks (67). 

The AUDIT-C assigns each of the three questions with a score of zero to four with a possible 

summed score of zero to twelve (64). Higher scores on the AUDIT-C indicate a more hazardous drinking 

pattern while a score of zero indicates abstinence (8). To detect hazardous drinking, the recommended 

cut-off point is 7 for men, and 5 for women (10). In a study by DeMartini and Carey these cut-off points 

produced a sensitivity of 80% and a specificity of 88% for men, and a sensitivity and specificity of 82% 

for women (10). These cut-off points were used for the analysis of hazardous drinking. The original 

AUDIT-C acquires information based on the past 12 months (64). The Caring Campus Survey focused on 

recent alcohol-related behaviours from the students’ current semester, so as not to include high school 

drinking behaviours for incoming students.  Altering the evaluative timeframe of the AUDIT has been 

used elsewhere (15).   

3.2.3 Potential Confounders and Effect Modifiers 

There are several variables that relate to misperception of the perceived drinking norms and 

hazardous drinking. These variables were assessed for potential confounding as they independently relate 

to both the exposure and outcome, and do not lie on the casual pathway (68). The Caring Campus Survey 

ascertained information regarding students’ accommodation type (15,23), domestic/international status 

(15), and employment (15,23). In accordance with the literature, these variables were assessed for 

confounding. Gender identity, measured by self-identification, was assessed for effect-modification.  

 

3.3 Data Management 

 The two waves of the Caring Campus Survey resulted in the acquisition of data from over 3000 

undergraduate students. These data were carefully evaluated and a dataset appropriate for the study 

objectives was created (see chapter 4.1 for details).  
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 The Caring Campus Survey was distributed in two waves. Wave one was solely distributed to 

Queen’s first-year students. This wave can be considered as a preliminary test of the Caring Campus 

Survey prior to its widespread distribution that occurred at University of Calgary, Dalhousie University, 

and Queen’s University via wave two. To promote survey compatibility it was necessary to collapse some 

of the categories contained in wave one to correspond with the categories in wave two. Further collapse of 

categories was required to prevent the issue of low cell counts, including the “accommodation type” 

variable into the categories of “In residence” and “Other”. Table 3.2 shows the collapse of wave one and 

two categories and the creation of the final categories used in the analysis. 

Table 3.1 Amalgamation of Categorical Variables 

Variable Wave 1 Wave 2 Categories for 

Analysis 

Drinking/ binge 

drinking norm 

perception 

Never Never 

Never/ once per month Once or twice a term 
Monthly or less 

Once per month 

Two or three times per month 
Two-four times a month 

Two-four times per 

month Once a week 

Two or three times per week Two or three times per week Two or more times per 

week Every day or almost every day Four or more times per week 

Accommodation 

type 

With family With family 

Other 
In my apartment by myself 

In an apartment or house In an apartment or house with 

housemates/ roommates 

In residence In residence In residence 

Previous 

residence 

This city This city 

Domestic This province This province 

Elsewhere in province Elsewhere in province 

Other country Other country International 

 

Wave two included updated response categories for the norm perception questionnaire items that 

asked, “If you had to guess, how often do you think the average first-year female/male student at this 

university a) consumes alcohol (any number of drinks) (beer, wine, liquor), and b) binge drinks (more 

than 5 drinks in one sitting).” Wave one included seven response categories while the updated version of 

the Caring Campus Survey in wave two included five categories. Wave one’s categories were 
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subsequently collapsed into wave two’s categories to promote survey compatibility. These five categories 

were further collapsed into three categories to eliminate the issue of low cell counts in the categories for 

“never” and “four or more times per week.” 

Accommodation type was assessed through the use of the question, “Where do you live during 

the school year?” This questionnaire item included five categories for wave one and four categories for 

wave two. These three categories were ultimately collapsed into two categories (“in residence” and 

“other”) to correspond with the supporting literatures’ focus on students living in residence (69).  

Previous residence was assessed through the use of the question, “Where did you live before 

coming to this university?” This questionnaire item included four response categories that were collapsed 

into two categories (“international” and “domestic”) to correspond with the supporting literature (15). 

In preparation for the primary analysis dichotomous variables were created for misperception of 

the drinking norm and misperception of the binge drinking norm. These variables were created through 

the examination of the actual norms for frequency of drinking and frequency of binge drinking, as 

assessed through items one and three, respectively, of the AUDIT-C. Recall, item one asked “Thinking of 

this term how often do you have a standard drink containing alcohol?” Item three asked, “Thinking of this 

term how often do you have six or more drinks on one occasion?” These items were assessed through the 

use of five categories: never, monthly or less, two-four times a month, two-three times per week, four or 

more times per week. 

The mode for the AUDIT-C frequency questions was calculated for each gender for each 

University. These values were then compared to the original multi-category question for perceived 

frequency and binge drinking. If the perceived drinking/ binge drinking frequency was greater than the 

actual norm for drinking/ binge drinking frequency then the perceived drinking/ binge drinking frequency 

was recoded as an overestimate. Otherwise it was recoded to an “other” group which represented 

combined accurate and underestimates. Accurate and underestimates were combined out of necessity due 

to small sample sizes in the individual groups and our primary interest in assessing overestimates. 
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A dichotomous variable for the study outcome of hazardous drinking was created. This was 

created by scoring the AUDIT-C and applying the previously defined gender-specific cut points. 

3.4 Data Analysis 

Univariate analyses were conducted to examine the distribution of each variable and identify 

missing values. A variety of techniques including pairwise deletion (n=2287) and single imputation for 

exposure variables (n=2347) were used to handle missing data. The use of these different methods did not 

alter the result, so the single imputation was used to preserve the sample size and power.  

Missing data for the norm misperception variables and the potential confounders (accommodation 

type, domestic/international status and employment) were ascertained through single imputation of the 

mode of each category stratified by gender and site. The method of list wise deletion and subsequent 

complete case analysis is the norm (37,39,45,53,70). Single imputation was used to preserve power by 

using as large a sample as possible. Imputed data accounted for 0.1-14.1% for each variable. There were 

no differences in the final regression results between imputed and list-wise deletion so, imputed results 

are presented. 

Table 3.2 shows the distribution of missing data per variable stratified by gender is described in 

the following table: 

Table 3.2 Missing Data Stratified by Gender 

 Missing Values %(N) 

Variable Female Students Male Students 

Employment status 0.1 (2) 0.2 (2) 

Living Arrangement 0.1 (2) 0.3 (4) 

Perceived Frequency of Drinking 12.9 (218) 13.6 (176) 

Perceived Frequency of Binge Drinking 14.1 (237) 13.8 (178) 

Previous Residence 0.2 (3) 0.2 (2) 

 

Objective two involved the determination of whether a positive association existed between 

misperceived (overestimated) drinking norms (frequency of drinking and frequency of binge drinking 

respectively) and hazardous drinking among students. To evaluate this objective, the relationship was 



24 

 

modeled between misperceived drinking norms and hazardous drinking. Additionally, relationship was 

modeled between perceived drinking norms and hazardous drinking using separate multiple logistic 

regression models. For each model, variables were selected for analysis based on bivariate analysis and 

the literature. The covariates with a p-value <0.20 were included in the initial models (71). The models 

were assessed for effect modification by gender and site at a p-value of 0.05.  

Next the models were refined by the process of deleting and refitting to identify confounders (72). 

Variables were retained in the model as confounders if they resulted in a change of 10% or more in the 

main parameter estimates (73). Backwards selection (72,74) was used to include relevant variables using 

a conservative p-value <0.20 (71), where applicable, and p-value <0.05. Once the model was determined, 

model diagnostics were conducted via goodness of fit tests. Multicollinearity was determined both a priori 

and as a part of the model diagnostics by identifying variance inflation factor values greater than 10. 

Outliers were identified through the examination of standardized residuals that were greater than three or 

less than negative three. To examine potential differences by site, each model will be additionally created 

for each site when possible. 

3.5 Power 

The power calculated for the primary analysis of the second objective was >90% for each gender. 

This value was obtained using the statistical software G*Power 3.1 (74). The power was calculated at an 

α = 0.05 by using a sample size specific to males (n = 1297) and females (n = 1709) and the following 

conservative parameter estimates from the literature: proportion of exposed with outcome = 0.78 (6,35), 

proportion of unexposed with outcome=0.45, expected cases to controls ratio = 3:1 (6). These proportion 

estimates are appropriated from Krypri (6) and measured “at risk” drinking as the outcome, which is 

similar to hazardous drinking, and acts as a proxy. For comparative purposes, the power calculated for 

this study using a smaller sample size (=200) was 96.4%, though this estimate of power is imperfect, as it 

did not account for confounders. 
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3.6 Ethical Considerations 

Ethics approval was obtained from the Queen’s University Health Sciences and Affiliated 

Teaching Hospitals Research Ethics Board. Please see Appendix B for the ethics approval document. The 

data were accessed in a secured office at the Centre for Health Services and Policy Research at Queen’s 

University. Data were not removed from the office at any time. The data set did not contain identifying 

demographics such as name, student number or date of birth. I have completed the Human Research 

Ethics (CORE) online tutorial. Please see Appendix C for certificate of completion.  
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Initial Student Sample 

N=3244 

Final Student Sample 

N=2347 

3244

2995

•Removed 3 - missing first-year status data

•Remove 246 - non first-year students

2974

•Removed 3 - missing gender data

•Removed 18 - non-male/female students

2347

•Removed 627 - failure to respond to all AUDIT-C questions

Figure 4.1 Study Sample Selection 

Chapter 4 

Results 

4.1 Study Sample 

4.1.1 Study Sample Selection 

The final study sample was composed of 2347 students. Figure 4.1 shows the method of study 

sample selection for this analysis. 

 

 

 

 

 

 

 

 

 

 

 

The study sample was created based on the following criteria. Students who failed to indicate 

their first-year status were removed from the sample (N=3, 0.1%). Students who indicated that they were 

non-first-year students were removed from the sample (N=246, 7.6%). These non-first year students were 

only included in the sample due to the sampling method employed by University of Calgary where non-

first year students were unintentionally invited to partake in the Caring Campus Survey. Students were 

removed if they either failed to identify their gender (N=3, 0.1%) or identified their gender as “other” 
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(N=18, 0.6%). Students were also removed from the sample if they failed to respond to all three AUDIT-

C questions (N=627, 19.3%). 

4.1.2 Response Rate 

Table 4.1 shows response rates to the Caring Campus Survey, prior to final sample selection, 

stratified by site and gender (n=3244).  

Table 4.1 Response Rate Stratified by Site and Gender 

  Sample 

(N) 

Population (N) Response 

Rate 

University of Calgary* Female Students 297 Unavailable - 

 Male Students 140 Unavailable - 

 Total Students  437 Unavailable - 

Dalhousie University Female Students 643 1522 42.2% 

 Male Students 221 1175 18.8% 

 Total Students  864 2697 32.0% 

Queen’s University  Female Students 745 2461 30.3% 

(Wave 1) Male Students 352 1752 20.1% 

 Total Students  1097 4213 26.0% 

Queen’s University  Female Students 0 Not Sampled - 

(Wave 2) Male Students 846 1737 48.7% 

 Total Students  846 1737 48.7% 

*Response rate for University of Calgary is unavailable as convenience sampling prevents an accurate 

estimate of the underlying population.  

 

 

Queen’s University (wave two) had the highest response rate at 48.7%, obtained solely from male 

students. This response rate was much higher than the previous wave one which yielded a response rate of 

26.0% (30.3% for female students and 20.1% for male students). Dalhousie University had a response 

rate at 32.0%, obtained from 42.2% of female students and 18.8% of male students. Dalhousie offered 

psychology students credit incentives for completing the survey.  

4.1.3 Late Responders 

Given the low response rates and the potential for response bias, I conducted analysis based on 

the continuum of resistance model (75). This model suggests that late responders are similar to non-
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responders and can be used as a proxy for non-responders (75). Controlling for potential non-response 

bias using late-responder information has been conducted in various health surveys including the 2004 

Canadian Addictions Survey (22,76). 

To assess the impact of non-responders, I dichotomized study participants into late responders 

and early responders according to two criteria based on time to initiate the survey. Criterion 1 included 

survey respondents who were amongst the 75th percentile in terms of time to initiate the survey. Criterion 

2 included survey respondents who were amongst the 50th percentile in terms of time to initiate the 

survey. I used two criteria as, according to the literature, there is no consistent method to classify late-

responders (75,76). Using both criteria for late responders, a non-significant relationship was found in 

each regression model, for norm (mis)perception and hazardous drinking, when included as a covariate. 

Results for each model are shown in Table D.1. 

4.2 Descriptive Analysis 

Table 4.2 shows the composition of the study sample by gender and study site (n=2347). The 

final study sample was composed of 56.6% female students and 43.4% male students. Queen’s University 

had the greatest (total) proportion of male respondents because wave two of the Caring Campus Survey 

was solely distributed to male first-year students. 

 

Table 4.2 Study Sample Stratified by Site and Gender 

 Female Students  

% (N) 

Male Students  

% (N) 

Total 

Students 

University of Calgary 67.7 (260) 32.3 (124) 384 

Dalhousie University 75.5 (610) 25.5 (198) 808 

Queen’s University* 39.7 (459) 60.3 (696) 1155 

Combined 56.6 (1329) 43.4 (1018) 2347 

*Study sample for Queen’s University applicable to wave 1 and 2 combined 
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Table 4.3 shows the characteristics of the study population stratified by site and gender. The age 

range of first-year students was between 16 and 25 years with 93.6% of students falling within the 17-19 

range and 64.5% classified as under the legal drinking age according to provincial legislation. The legal 

drinking age is 19 in Ontario (Queen’s University) and Nova Scotia (Dalhousie University), and 18 in 

Alberta (University of Calgary) (77). Of these under-age students, only 16.0% were classified as alcohol 

abstainers according to the AUDIT-C. The majority of students were unemployed at the time of the 

survey (74.1% and 80.8% of female and male students, respectively) with the greatest proportion of 

unemployed students coming from Queen’s University. The majority of students resided in their 

university’s residences (73.7% and 80.9% of female and male students, respectively). Queen’s University 

had the greatest proportion of students living in residence. The previous province of residence of the 

students varied by university. The majority of students at Dalhousie University (52.8% and 40.9% of 

female and male students, respectively) originated from out of province. The majority of students at 

University of Calgary (47.3% and 49.2% of female and male students, respectively) previously lived in 

Calgary, Alberta. In comparison, the majority (75.2% and 75.1% of female and male students, 

respectively) of Queen’s University students came from within Ontario, excluding Kingston. Students at 

all universities were most commonly enrolled in either arts or science programs.  
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Table 4.3 Study Sample Demographics Stratified by Site and Gender 

 University of Calgary Dalhousie University Queen’s University Combined 

 Female  

% (N) 

Male  

% (N) 

Female  

% (N) 

Male  

% (N) 

Female 

 % (N) 

Male  

% (N) 

Female 

% (N) 

Male 

% (N) 

Gender 67.7 (260) 32.3 (124) 75.5 (610) 25.5 (198) 39.7 (459) 60.3 (696) 56.6 (1329)  43.4 (1018) 

Age         

 16 

 17 

 18 

 19 

 20 

 21 

 22 

 23 

 24 

 25 

0.8 (2) 

9.6 (25) 

59.6 (155) 

13.8 (36) 

7.7 (20) 

3.8 (10) 

0.8 (2) 

0.8 (2) 

2.7 (7) 

0.4 (1) 

0 

7.3 (9) 

64.5 (80) 

12.9 (16) 

4.8 (6) 

4.8 (6) 

1.6 (2) 

0.8 (1) 

2.4 (3) 

0.8 (1) 

0 

7.9 (48) 

71.2 (434) 

15.2 (93) 

3.0 (18) 

1.2 (7) 

0.7 (4) 

0.2 (1) 

0.5 (3) 

0.3 (2) 

0 

3.5 (7) 

64.1 (127) 

22.2 (44) 

4.0 (8) 

2.5 (5) 

1.0 (2) 

1.5 (3) 

0.5 (1) 

0.5 (1) 

0 

1.1 (5) 

66.7 (306) 

29.2 (134) 

2.6 (12) 

0.4 (2) 

0 

0 

0 

0 

0.1 (1) 

8.9 (62) 

69.0 (480) 

19.4 (135) 

2.3 (16) 

0 

0.3 (2) 

0 

0 

0 

0.2 (2) 

5.9 (78) 

67.3 (895) 

19.8 (263) 

3.8 (50) 

1.4 (19) 

0.4 (6) 

0.2 (3) 

0.8 (10) 

0.2 (3) 

0.1 (1) 

7.7 (78) 

67.5 (687) 

19.2 (195) 

3.0 (30) 

1.1 (11) 

0.6 (6) 

0.4 (4) 

0.4 (4) 

0.2 (2) 

Legal drinking age         

 Under-aged  10.4 (27) 7.3 (9) 79.0 (482) 67.7 (134) 67.8 (311) 78.0 (543) 61.7 (820) 67.4 (686) 

 Of age 89.6 (233) 92.7 (115) 21.0 (128) 32.3 (64) 32.2 (148) 22.0 (153) 38.3 (509) 32.6 (332) 

Employment         

 Currently 

unemployed 

62.3 (162) 68.6 (85) 75.2 (459) 75.8 (150) 79.3 (364) 84.3 (587) 74.1 (985) 80.8 (822) 

 Currently employed 37.7 (98) 31.4 (39) 24.8 (151) 24.2 (48) 20.7 (95) 15.7 (109) 25.9 (344) 19.2 (196) 

Living arrangement         

 In residence 46.5 (121) 46.0 (57) 69.7 (425) 61.1 (121) 94.3 (433) 92.8 (646) 73.7 (979) 80.9 (824) 

 With family 45.4 (118) 46.0 (57) 21.8 (133) 24.2 (48) 1.5 (7) 2.7 (19) 19.4 (258) 12.2 (124) 

 In an apartment or 

house 

8.1 (21) 8.1 (10) 8.5 (52) 14.6 (29) 4.1 (19) 4.4 (31) 6.9 (92) 6.9 (70) 
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Previous residence 

 Elsewhere in 

province 

17.3 (45) 16.9 (21) 20.7 (126) 23.2 (46) 75.2 (345) 75.1 (523) 38.8 (516) 58.0 (590) 

 Another province 22.3 (58) 20.1 (25) 52.8 (322) 40.9 (81) 16.3 (75) 14.5 (101) 34.2 (455) 20.3 (207) 

 This city 47.3 (123) 49.2 (61) 18.5 (113) 22.2 (44) 4.4 (20) 5.5 (38) 19.3 (256) 14.0 (143) 

 Another country 13.1 (34) 13.7 (17) 8.0 (49) 13.6 (27) 4.1 (19) 4.9 (34) 7.7 (102) 7.7 (78) 

Program of study         

 Science 20.0 (52) 29.8 (37) 42.8 (261) 36.9 (73) 23.5 (108) 17.1 (119) 31.7 (421) 22.5 (229) 

 Arts 31.9 (83) 12.1 (15) 23.4 (143) 17.2 (34) 40.1 (184) 21.3 (148) 30.8 (410) 19.4 (197) 

 Health professions n/a n/a 13.9 (85) 5.6 (11) n/a n/a 6.4 (85) 1.1 (11) 

 Engineering/Applied 

science 

7.7 (20) 21.8 (27) 1.6 (10) 10.6 (21) 10.5 (48) 35.5 (247) 5.9 (78) 29.0 (295) 

 Other 40.4 (105) 36.3 (45) 18.2 (111) 29.8 (59) 25.9 (119) 26.1 (182) 25.2 (335) 28.1 (286) 
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4.2.1 Prevalence of Hazardous Drinking 

Figure 4.1 depicts the prevalence of hazardous drinking (as measured by the AUDIC-C) stratified 

by site and gender. University of Calgary had the lowest prevalence of hazardous drinking with 28.8% 

(23.4% - 34.8%) of female students and 20.2% (13.5% - 28.3%) of male students being classified as 

hazardous drinkers. At Dalhousie University the prevalence of hazardous drinkers was 46.3% (42.2% - 

50.3%) for female students and 38.4% (31.6% - 45.6%) for male students. The greatest proportion of 

hazardous drinking occurred at Queen’s University where the prevalence of hazardous drinkers was 

46.8% (42.2% - 51.5%) and 48.6% (44.7% - 52.3%) for female and male students, respectively. 

University of Calgary was the only site to have significant differences between the proportion of 

female and male hazardous drinkers. When the sites are combined it shows the prevalence of hazardous 

drinkers to be 43.0% (40.4% - 45.8%) and 43.1% (40.1% - 46.2%) in female and male students 

respectively. 

 

 

Figure 4.2 Hazardous Drinking Prevalence Determined via the AUDIT-C (and 95% 

Confidence Interval bar) 
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4.2.2 Primary Analysis – Calculation of Misperceived Drinking Norms 

Table 4.4 shows the prevalence of female and male students who overestimated the drinking 

frequency norm of other first-year same-gendered students at their university. Overestimation was 

calculated by comparing the mode of the actual drinking frequency norms to the perceived drinking 

frequency norms for each gender within each site. This method was adapted from Perkin’s (2007) study 

on misperceptions of peer drinking norms. 
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Table 4.4 Overestimation of the Perceived Frequency of (Same-Gender) Drinking in Female and 

Male Students Stratified by Site 

 University of 

Calgary  

% (N) 

Dalhousie 

University 

 % (N) 

Queen’s 

University  

% (N) 

Female Students 

Perceived norm for frequency of 

female alcohol use 

   

 Never 1.5 (4) 0.8 (5) 0.9 (4) 

 Monthly or less 6.5 (17) 2.9 (18) 2.6 (12) 

 2-4 times a month 38.5 (100) 21.0 (128) 49.7 (228) 

 2-3 time per week 46.5 (121) 64.8 (395) 45.3 (208) 

 4 or more times per week 6.9 (18) 10.5 (64) 1.5 (7) 

Actual norm for frequency of female 

alcohol use 

   

 Never 39.6 (103)* 23.8 (145) 1.5 (7) 

 Monthly or less 15.8 (41) 16.7 (102) 25.7 (118) 

 2-4 times a month 31.5 (82) 34.8 (212)* 43.4 (199)* 

 2-3 time per week 12.7 (33) 20.2 (123) 34.8 (114) 

 4 or more times per week 0.4 (1) 4.6 (28) 4.6 (21) 

Overestimation 98.5% 

(96.1% - 99.6%) 

75.2% 

(71.6% - 78.6%) 

46.8% 

(42.2% - 51.5%) 

Male Students 

Perceived norm for frequency of 

male alcohol use 

   

 Never 2.4 (3) 1.5 (3) 0.9 (6) 

 Monthly or less 4.8 (6) 2.0 (4) 2.0 (14) 

 2-4 times a month 28.2 (35) 26.8 (53) 35.5 (247) 

 2-3 time per week 54.8 (68) 57.6 (114) 56.9 (396) 

 4 or more times per week 9.7 (12) 12.1 (24) 4.7 (33) 

Actual norm for frequency of male 

alcohol use 

   

 Never 37.1 (46)* 24.2 (48) 11.9 (83) 

 Monthly or less 15.3 (19) 10.1 (20) 10.2 (71) 

 2-4 times a month 25.0 (31) 33.3 (66)* 31.6 (220) 

 2-3 time per week 16.1 (20) 26.3 (52) 35.2 (245)* 

 4 or more times per week 6.4 (8) 6.1 (12) 11.1 (77) 

Overestimation 97.6% 

(93.1% - 99.5%) 

69.7% 

(62.8% - 76.0%) 

4.7% 

(3.3% - 6.6%) 

*The mode for the actual drinking norms 
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At University of Calgary, 98.5% (97.7%-99.2%) of female students overestimated the frequency 

of same-gendered drinking. At Dalhousie University, 72.2% (73.5%-74.2%) of female students 

overestimated the frequency of same-gendered drinking. Female students at Queen’s University 

overestimated the perceived drinking frequency norm at 46.8% (44.5%-49.2%). 

At University of Calgary, 97.6% (96.2%-99.0%) of male students overestimated the frequency of 

same-gendered drinking. At Dalhousie University, 69.7% (66.4%-73.0%) of male students overestimated 

the frequency of same-gendered drinking. Male students at Queen’s University overestimated the 

perceived drinking frequency norm at 4.7% (3.9%-5.5%). 
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Figure 4.2 shows the prevalence of students who overestimated the drinking frequency norm of 

first-year students of the same gender at their own university. 

 

Female and male students at Queen’s University consistently had the lowest proportion of 

overestimates of the perceived drinking frequency norm, with male students having the most realistic 

appraisal of drinking norms. Dalhousie University and Queen’s University were the only sites to have 

significant differences between female and male students in terms of the proportion of students who 

misperceived the drinking frequency norm by overestimation. 

Table 4.5 shows the prevalence of female and male students who overestimated the binge 

drinking frequency norm of other first-year same-gendered students at their university. 

Figure 4.3 Prevalence of Overestimated Drinking Frequency Norms 
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Table 4.5  Overestimation of the Perceived Frequency of (Same-Gender) Binge Drinking in Female 

and Male Students Stratified by Site 

 University of 

Calgary  

% (N) 

Dalhousie 

University  

% (N) 

Queen’s 

University  

% (N) 

Female Students 

Perceived norm for frequency of 

female binge drinking 

   

 Never 5.4 (14) 1.8 (11) 3.9 (18) 

 Monthly or less 32.3 (84) 14.6 (89) 63.8 (293) 

 2-4 times a month 40.8 (106) 39.8 (243) 27.2 (125) 

 2-3 time per week 17.7 (46) 39.2 (239) 4.4 (20) 

 4 or more times per week 3.8 (10) 4.6 (28) 0.6 (3) 

Actual norm for frequency of female 

binge drinking 

   

 Never 51.5 (134) 32.3 (197) 29.8 (137) 

 Monthly or less 21.9 (57) 25.9 (158) 37.2 (171) 

 2-4 times a month 18.8 (49) 22.6 (138) 20.0 (92) 

 2-3 time per week 7.3 (19) 18.8 (115) 12.8 (59) 

 4 or more times per week 0.4 (1) 0.3 (2) 0 

Overestimation 94.6% 

(91.1% - 97.0%) 

98.2% 

(96.8% - 99.1%) 

32.2% 

(28.0% - 36.7%) 

Male Students 

Perceived norm for frequency of 

male binge drinking 

   

 Never 4.0 (5) 3.5 (7) 1.9 (13) 

 Monthly or less 27.4 (34) 16.7 (33) 16.7 (116) 

 2-4 times a month 47.6 (59) 42.9 (85) 51.3 (357) 

 2-3 time per week 17.7 (22) 30.3 (60) 28.6 (199) 

 4 or more times per week 3.2 (4) 6.6 (13) 1.6 (11) 

Actual norm for frequency of male 

binge drinking 

   

 Never 44.4 (55)* 27.8 (55) 17.8 (124) 

 Monthly or less 24.2 (30) 12.1 (24) 17.5 (122) 

 2-4 times a month 13.7 (17) 28.3 (56) 27.3 (190) 

 2-3 time per week 16.1 (20) 31.3 (62)* 36.9 (257)* 

 4 or more times per week 1.6 (2) 0.5 (1) 0.4 (3) 

Overestimation 96% 

(90.8% - 98.7%) 

6.6% 

(3.5% - 11.0%) 

1.6% 

(0.7% - 2.8%) 

*The mode for the actual drinking norms 
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At University of Calgary, 94.6% (91.1%-97.0%) of female students overestimated the frequency 

of same-gendered binge drinking. At Dalhousie University, 98.2% (96.8%-99.1%) of female students 

overestimated the frequency of same-gendered binge drinking. Female students at Queen’s University 

overestimated the perceived binge drinking frequency norm at 32.2% (30.0%-36.7%). 

At University of Calgary, 96.0% (94.2%-97.7%) of male students overestimated the frequency of 

same-gendered binge drinking. At Dalhousie University, 6.6% (6.4%-6.7%) of male students 

overestimated the frequency of same-gendered binge drinking. Male students at Queen’s University 

overestimated the perceived binge drinking frequency norm at 1.6% (1.1%-2.1%). 

  

Figure 4.3 shows the prevalence of students who overestimated the binge drinking frequency 

norm of first-year students of the same gender at their own university. 

  

Figure 4.4 Prevalence of Overestimated Hazardous Drinking Frequency Norms 
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A greater proportion of female and male students at University of Calgary and female students at 

Dalhousie University overestimated the binge drinking norms of same gendered students at their 

university. Male students at Dalhousie University and at Queen’s were the least likely to overestimate 

binge drinking norms. Female students at Queen’s University were the least likely to overestimate binge 

drinking compared to female students at the other sites. Similar to the drinking frequency overestimation 

proportions, Dalhousie University and Queen’s University were the only sites to have significant 

differences between female and male students in terms of the proportion of students who overestimated 

binge drinking frequency norms. 

4.2.3 Bivariate Analysis 

Table 4.6 shows the results of the bivariate analysis for the comparison between hazardous drinking and 

each of the potential covariates of interest. Living arrangement, previous residence and site were 

statistically significant (p<0.20) for males and females.  In addition, employment was statistically 

significant for females.  
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Table 4.6 Bivariate Analysis of Categorical Variable with Hazardous Drinking Stratified by Gender 

Variable Hazardous Drinking 

% (N) 

χ2 (Degrees 

of freedom) 

p-value 

 Yes No   

Female Students 

Employment   5.2 (1) 0.022 

 Currently employed 37.8 (130) 62.2 (214)   

 Currently unemployed 44.9 (442) 55.1 (542)   

Living arrangement   81.3 (2) <0.001 

 In an apartment 32.6 (30) 67.4 (62)   

 In residence 50.2 (491) 49.8 (487)   

 With family 19.8 (51) 80.2 (207)   

Previous residence   46.3 (3) <0.001 

 Another country 33.3 (34) 66.7 (68)   

 Another province 51.9 (236) 48.1 (219)   

 Elsewhere in province 45.2 (233) 54.8 (282)   

 This city 26.9 (69) 73.0 (187)   

Site  

 University of Calgary 

 

28.8 (75) 

 

71.2 (185) 

26.6 (2) <0.001 

 Dalhousie University 46.2 (282) 53.8 (328)   

 Queen’s University 46.8 (215) 53.2 (244)   

Male Students 

Employment   0.79 (1) 0.375 

 Currently employed 40.3 (79) 59.7 (117)   

 Currently unemployed 43.7 (359) 56.3 (462)   

Living arrangement   49.3 (2) <0.001 

 In an apartment 31.4 (22) 68.6 (48)   

 In residence 48.2 (396) 51.7 (425)   

 With family 16.1 (20) 83.9 (104)   

Previous residence   43.1 (3) <0.001 

 Another country 20.5 (16) 79.5 (62)   

 Another province 52.6 (109) 47.3 (98)   

 Elsewhere in province 46.9 (276) 53.1 (312)   

 This city 26.6 (38) 73.4 (105)   

Site  

 University of Calgary 

 

20.2 (25) 

 

79.8 (99) 

36.9 (2) <0.001 

 Dalhousie University 38.4 (76) 61.6 (122)   

 Queen’s University 48.6 (338) 37.1 (258)   
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4.3 Multivariate Regression 

 Gender was identified as an effect modifier through its inclusion in the initial regression models 

as an interaction term with the main exposure variables ((mis)perceived drinking norm) (p<0.05).  

Therefore, multiple-logistic regressions stratified by gender were used to determine the relationship 

between norm misperception (overestimation) and hazardous drinking, and the relation between norm 

perception and hazardous drinking. Each model demonstrated a good level of fit determined through the 

use of the Hosmer-Lemeshow goodness of fit test with the exception of the additional female drinking 

perception model. Multicollinearity (VIF >10) was not present between variables in any of the models. 

No outliers were identified using the criteria of standardized residuals greater than 3.0 or less than -3.0 

with the exception of the female drinking perception model. Site was not identified as an effect modifier. 

This was determined through its inclusion in the initial regression models as an interaction term with the 

main exposure variables ((mis)perceived drinking norm) (p>0.05).  Site was the only confounder 

identified for female students. Site and previous residence were identified as confounders for male 

students.  

4.3.1 Primary Analysis - Misperceived Frequency of Drinking Norms 

Table 4.7 shows the results of a multiple-logistic regression evaluating overestimation of the 

frequency of drinking norm and hazardous drinking for first year undergraduate females.  A positive 

relationship between the overestimation of the frequency of drinking norm and hazardous drinking for 

female students is noted in both unadjusted and adjusted models. Table D.2 shows site specific regression 

results. 
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Table 4.7 Multiple-Logistic Regression for Norm Misperception (Overestimation) and Hazardous 

Drinking in First-Year Female Undergraduate Students (n=1329) 

 

Variable Odds Ratio 95% CI p value 

Unadjusted Model 

Misperceived Drinking Frequency Norm    

 Under/Accurate Estimate (reference group)  

 Overestimate 1.60 1.26 – 2.04 <0.001 

Adjusted Model 

Misperceived Drinking Frequency Norm    

 Under/Accurate Estimate (reference group) 

 Overestimate 2.27 1.73 – 2.99 <0.001 

Living Arrangement    

 Non-residence (reference group) 

 Residence 3.25 2.41 – 4.39 <0.001 

Site    

 Dalhousie University (reference group) 

 Queen’s University 0.99 0.75 – 1.29 0.915 

 University of Calgary 0.48 0.35 – 0.68 <0.001 

(Constant) 0.20 0.14 – 0.22 <0.001 

    

Goodness of fit test:    

Hosmer-Lemeshow χ2 (5) 5.09   

Prob> χ2 0.404   

    

Pseudo R2 0.071   

 

Among female students, when living arrangement and site were controlled, the odds of being a 

hazardous drinker were 2.27 times greater (1.73-2.99) when the drinking frequency norm was 

overestimated.  The pseudo R2 showed that 7.1% of the variance was explained by this model. The 

unadjusted model underestimated the odds ratio at 1.60 (1.26 – 2.04). For comparative purposes the 

model was re-run using residence in its original three categories, when compared against living “with 

family” there was a slight increase in odds of hazardous drinking for those living “in an apartment or 

house” (1.98 [1.14-3.41]) and large increase in odds for those living “in residence” (4.03 [2.82-5.75]). 



43 

 

Table 4.8 also shows a positive relationship between the overestimation of the frequency of 

drinking norm and hazardous drinking for male students using a similar analytic procedure. 

Table 4.8 Multiple-Logistic Regression for Drinking Norm Misperception (Overestimation) and 

Hazardous Drinking in First-Year Male Undergraduate Students (n=1018) 

 

Variable Odds Ratio 95% CI p value| 

Unadjusted Model 

Misperceived Drinking Frequency Norm    

 Under/Accurate Estimate (reference)   

 Overestimate 0.59 0.45 – 0.79 <0.001 

Adjusted Model 

Misperceived Drinking Frequency Norm    

 Under/Accurate Estimate (reference)   

 Overestimate 1.38 0.85 – 2.24 0.199 

Living Arrangement    

 Non-residence (reference)   

 Residence 2.79 1.85 – 4.19 <0.001 

Previous Residence    

 Domestic (reference)   

 International 0.34 0.19 – 0.61 <0.001 

Site    

 Dalhousie University (reference)   

 Queen’s University 1.28 0.78 – 2.07 0.327 

 University of Calgary 0.41 0.24 – 0.72 0.002 

(Constant) 0.29 0.17 – 0.51 <0.001 

    

Goodness of fit test:    

Hosmer-Lemeshow χ2 (4) 2.53   

Prob> χ2 0.6387   

    

Pseudo R2 0.058   

 

Among male students, when living arrangement, previous residence and site were controlled, the 

odds of being a hazardous drinker were 1.38 times greater (0.85-2.24) when the drinking frequency norm 

was overestimated. Note, the misperception variable was forced into the model as it was not significant at 

p-value<0.05. The pseudo R2 showed that 5.8% of the variance was explained by this model. The 
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unadjusted model showed an inverse relationship with an odds ratio of 0.59 (0.45-0.79). For comparative 

purposes the model was re-run using residence in its original three categories, when compared against 

living “with family” there was a slight increase in odds of hazardous drinking for those living “in an 

apartment or house” (2.22 [1.08-4.56]) and large increase in odds for those living “in residence” (4.01 

[2.32-6.92]). 

4.3.2 Secondary Analysis - Perceived Frequency of Drinking Norms 

Using the information presented in Tables 4.4 and 4.5, we can also determine the perceived 

frequency of drinking norms. The majority of female students at University of Calgary perceived the 

norm for same-gendered frequency of drinking to be “2-3 times per week” and the norm for same-

gendered binge drinking to be “2-4 times a month”. This differed from female students at Dalhousie 

University where the majority perceived the norm for same-gendered frequency of drinking and binge 

drinking to be “2-3 times per week”. The majority of female students at Queen’s University perceived the 

norm for same-gendered frequency of drinking to be “2-4 times a month” and the norm for same-

gendered binge drinking to be “never/monthly or less”. 

Male students at University of Calgary and Queen’s University were similar in their perceived 

norms. At both sites male students perceived the same-gendered frequency of drinking to be “2-3 times 

per week” and the norm for same-gendered binge drinking to be “2-4 times a month”. Conversely, the 

majority of male students at Dalhousie University perceived the norm for  same-gendered frequency of 

drinking to be “2-3 times per week” and the norm for binge drinking to be “2-4 times a month”. 

Table 4.9 shows the relationship between the perception of the frequency of drinking/binge 

drinking norms and hazardous drinking for female students.  
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Table 4.9 Multiple-Logistic Regression for Norm Perception and Hazardous Drinking in First-Year 

Female Undergraduate Students (n=1329) 

Variable Odds Ratio 95% CI p value 

Unadjusted Model 

Perceived Drinking Frequency Norm    

 Never/once per month (reference)   

 2-4 times per month 2.65 1.27 – 5.56 0.010 

 2 or more times per week 3.89 1.8 – 8.21 <0.001 

Perceived Binge Drinking Frequency 

Norm 

   

 Never/once per month (reference)   

 2-4 times per month 1.32 1.01 – 1.73 0.045 

 2 or more times per week 2.09 1.51 – 2.89  <0.001 

Adjusted Model 

Perceived Drinking Frequency Norm    

 Never/once per month (reference)   

 2-4 times per month 1.83 0.84 – 3.95 0.124 

 2 or more times per week 2.69 1.24 – 5.83 0.012 

Perceived Binge Drinking Frequency 

Norm 

   

 Never/once per month (reference)   

 2-4 times per month 1.72 1.26 – 2.34 0.001 

 2 or more times per week 3.11 2.11 – 4.59 <0.001 

Living Arrangement    

 Non-residence (reference)   

 Residence 3.04 2.24 – 4.12 <0.001 

Site    

 Dalhousie University (reference)   

 Queen’s University 1.50 1.09 – 2.06 0.013 

 University of Calgary 0.76 0.54 – 1.08 0.118 

(Constant) 0.08 0.04 – 0.17 <0.001 

    

Goodness of fit test:    

Hosmer-Lemeshow χ2 (8) 15.93   

Prob> χ2 0.0434   

    

Pseudo R2 0.094   
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Among female students, when living arrangement and site were controlled, the odds of being a 

hazardous drinker were 1.83 (0.84-3.95) and 2.69 (1.24-5.83) times greater when the drinking frequency 

norm was perceived at “2-4 times per month” and “2 or more times per week”, respectively. The 

unadjusted model overestimated the relationship. Additionally for these students, the odds of being a 

hazardous drinker were 1.72 (1.67-2.34) and 3.11 (2.11-4.59) times greater when the binge drinking 

frequency norm was perceived at “2-4 times per month” and “2 or more times per week”, respectively. 

The unadjusted model underestimated the relationship. The pseudo R2 showed that 9.4% of the variance 

was explained by this model. In this model, 13 observations met the outlier criteria as the standardized 

residuals greater than 3.0. For comparative purposes the female drinking norm perception model was re-

run without outliers and is shown in Table D.3. As expected, this new model (n=1316) showed reduced 

confidence and improved model fit with the corresponding p-value to the Hosmer-Lemeshow χ2 test equal 

to 0.0616. It is important to note that excluding the outliers resulted in the same relationship between 

norm perception and hazardous drinking as the original model (n=1329). A detailed exploration of these 

outliers’ demographics is shown in Table D.4.  

Table 4.10 shows a positive relationship between the perception of the frequency of binge 

drinking norm and hazardous drinking for male students.  
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Table 4.10 Multiple-Logistic Regression for Binge Drinking Norm Perception and Hazardous 

Drinking in First-Year Male Undergraduate Students (n=1018) 

Variable Odds Ratio 95% CI p value 

Unadjusted Model 

Perceived Binge Drinking Frequency Norm    

 Never/once per month (reference)   

 2-4 times per month 4.40 2.89 – 6.70 <0.001 

 2 or more times per week 10.02 6.37 – 15.75 <0.001 

Adjusted Model 

Perceived Binge Drinking Frequency Norm    

 Never/once per month (reference)   

 2-4 times per month 4.03 2.62 – 6.19 <0.001 

 2 or more times per week 8.54 5.41 – 13.49 <0.001 

Living Arrangement    

 Non-residence (reference)   

 Residence 2.61 1.71 – 3.99 <0.001 

Previous residence    

 Domestic (reference)   

 International 0.36 0.20 – 0.66 0.001 

Site    

 Dalhousie University (reference)   

 Queen’s University 1.17 0.80 – 1.70 0.420 

 University of Calgary 0.53 0.30 – 0.93 0.028 

(Constant) 0.09 0.05 – 0.15 <0.001 

    

Goodness of fit test:    

Hosmer-Lemeshow χ2 (5) 1.33   

Prob> χ2 0.9315   

    

Pseudo R2 0.131   

 

Among male students, when living arrangement, previous residence and site were controlled, the 

odds of being a hazardous drinker were 4.03 (2.62-6.19) and 8.54 (5.41-13.49) times greater when the 

binge drinking frequency norm was perceived at “2-4 times per month” and “2 or more times per week”, 

respectively. The pseudo R2 showed that 13.1% of the variance was explained by this model. The 

unadjusted model overestimated the relationship.  
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4.4 Measurement Error 

4.4.1 Comparison of AUDIT-C to the AUDIT in the determination of Hazardous Drinking 

The accuracy of the AUDIT-C can be assessed through an examination of its validity if a gold 

standard producing true classifications is available (71). The Caring Campus Survey included the full 

AUDIT which is the long-standing test for hazardous drinking. However, it is not the gold standard for 

determining hazardous drinking. The gold standard is physician diagnosis (8). Since there is an absence of 

information regarding true values (i.e. no gold standard) I can look at reliability, in terms of comparing 

two assessments of hazardous drinking through the use of the kappa coefficient (71). The kappa 

coefficient was calculated to determine the agreement between the classification of hazardous drinking 

via the AUDIT and the AUDIT-C. Hazardous drinking was classified based on two different scoring 

criteria for the AUDIT. Criteria 1 is the long standing gender neutral criteria that classifies hazardous 

drinking as a score of 8 or more (8). Criteria 2 is gender specific and optimized for use in college 

populations with a criteria for female students that classifies hazardous drinking as a score of 7 or more, 

and 8 or more for male students (10). Table 4.11 shows the distribution of AUDIT-C scores stratified by 

site and gender.  
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Table 4.11 AUDIT-C Scores Stratified by Site and Gender 

 University of Calgary Dalhousie University Queen’s University 

AUDIT-

C Score 

Female  

% (N) 

Male  

% (N) 

Female % 

(N) 

Male  

% (N) 

Female 

% (N) 

Male  

% (N) 

0 39.6 (103) 37.1 (46) 23.8 (145) 24.2 (48) 1.5 (7) 11.9 (83) 

1 6.5 (17) 4.8 (6) 3.9 (24) 1.5 (3) 9.6 (44) 3.2 (22) 

2 5.4 (14) 4.8 (6) 5.9 (36) 2.5 (5) 11.1 (51) 2.7 (19) 

3 8.8 (23) 5.6 (7) 10.2 (62) 4.0 (8) 14.2 (65) 4.3 (30) 

4 10.8 (28) 9.7 (12) 10.0 (61) 8.1 (16) 16.8 (77) 7.8 (54) 

5 10.0 (26 8.9 (11) 10.8 (66) 11.6 (23) 14.4 (66) 7.5 (52) 

6 10.0 (26) 8.9 (11) 12.8 (78) 9.6 (19) 11.1 (51) 14.1 (98) 

7 1.9 (5) 2.4 (3) 6.9 (42) 7.6 (15) 7.0 (32) 11.4 (79) 

8 1.9 (5) 4.8 (6) 7.4 (45) 7.6 (15) 7.4 (34) 12.2 (85) 

9 4.2 (11) 8.9 (11) 5.7 (35) 12.6 (25) 5.4 (25) 13.8 (96) 

10 0.8 (2) 0.8 (1) 1.8 (11) 8.6 (17) 1.3 (6) 8.5 (59) 

11 0 1.6 (2) 0.8 (5) 2.0 (4) 0.2 (1) 2.7 (19) 

12 0 1.6 (2) 0 0 0 0 

 

 

Table 4.12 shows the comparison of the classification of hazardous drinking as determined by the 

AUDIT-C and AUDIT. Both criteria produced similar results (0.66 and 0.67 for criteria 1 and criteria 2, 

respectively) that verified the use of the AUDIT-C. 

 

Table 4.12 Kappa Calculation for Hazardous Drinking 

 Agreement Expected 

Agreement 

Kappa Std. 

Error 

Z p value 

AUDIT-C vs. AUDIT (Criteria 1) 82.7% 49.8% 0.66 0.02 32.2 <0.0001 

AUDIT-C vs. AUDIT (Criteria 2) 83.1% 49.2% 0.67 0.02 33.4 <0.0001 
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4.4.2 Evaluation of Hazardous Drinking with the Gender-Neutral AUDIT-C 

Previous studies have used gender neutral cut points (8,19,78,79). So, for comparative purposes I 

re-analyzed the data using a gender-neutral cut-point of seven and above to identify hazardous drinkers. 

Figure D.1 shows the prevalence of hazardous drinkers stratified by gender and site using the gender-

neutral cut-point. These gender-neutral results show that hazardous drinking differs by site and gender. 

University of Calgary had the lowest prevalence of hazardous drinking with 8.9% (5.7% - 13.0%) of 

female students and 20.2% (13.5% - 28.3%) of male students being classified as hazardous drinkers. At 

Dalhousie University the prevalence of hazardous drinkers was 22.6% (19.4% - 26.2%) for female 

students and 38.4% (31.6% - 45.6%) for male students. At Queen’s University the prevalence of 

hazardous drinkers was 21.4% (17.7% - 25.4%) and 48.6% (44.7% - 52.3%) for female and male 

students, respectively. When the sites are combined it shows the prevalence of hazardous drinkers to be 

19.5% (17.4% - 21.7%) and 43.1% (40.1% - 46.2%) in female and male students respectively. Using the 

gender-neutral cut-point it is evident that there are significant differences between the proportion of 

hazardous drinkers for female and male students.  
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Chapter 5 

Discussion 

5.1 Summary and Discussion of Key Findings 

Drinking in post-secondary populations has been the subject of extensive research for over half a 

century. The bulk of current research focuses on alcohol consumption in post-secondary American 

populations, which is not comparable due to cultural, religious, and legal differences (80). In this study I 

aimed to address a gap in the literature by creating the first gender-specific Canadian analysis examining 

the association between (mis)perceived drinking norms and hazardous drinking behaviours across 

multiple universities.  I addressed this by 1) examining the proportion of students who misperceive peer 

drinking norms by overestimating the frequency of their peers’ alcohol consumption, and 2) examining 

whether a positive association existed between misperceived (overestimated) drinking norms (frequency 

of drinking and frequency of binge drinking) and hazardous drinking among students. 

5.1.1 Objective 1 

The first analytical aspect of the study resulted in the finding that patterns of hazardous drinking 

differed by gender and site. Our study found that 20.2% to 48.6% of students were hazardous drinkers, 

and that students at University of Calgary had the lowest proportion of hazardous drinkers while Queen’s 

University had the greatest proportion of hazardous drinkers. University of Calgary was the only site to 

have significant differences between the proportion of female and male hazardous drinkers. It is possible 

that University of Calgary’s relatively less homogenous commuter population contribute to its low 

proportion of hazardous drinkers. University of Calgary had the lowest proportion of students residing in 

residence (46% compared to 71% and 95% at Dalhousie University and Queen’s University, 

respectively). It can be inferred that students not living in residence had a longer commute to the 

university and were thus less likely to drink in hazardous quantities. Additionally, University of Calgary 

had the greatest proportion of international students (13% compared to 9% and 12% at Dalhousie 
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University and Queen’s University, respectively). Based on results from this study, international status is 

protective against hazardous drinking. It is also possible that the convenience sampling used at University 

of Calgary may have resulted in sampling bias. 

Our findings for overall proportion of hazardous drinkers (43.1%) differs from the literature, as a 

Canadian study found that 32% of undergraduate students were hazardous drinkers according to the 

gender-neutral AUDIT (19). A New Zealand study found that 36.1% of students were hazardous drinkers 

according to the gender specific AUDIT-C (15). These studies show a higher hazardous drinking 

prevalence but are not directly comparable due to different methods of sample selection and variations in 

the identification of hazardous drinking. Contrary to the large scale 2004 Canadian Campus Study, our 

study determined that a higher proportion of female students were classified as hazardous drinkers 

compared to male students at the majority of sites when the gender specific AUDIT-C cut-points were 

used (19). The Canadian Campus Study used the full AUDIT and classified hazardous drinkers as 

students who scored eight or more. The sensitivity analysis using the re-analyzed gender neutral cut-point 

data produced a prevalence of hazardous drinkers equal to 29.7%. Although the gender related results and 

the prevalence of hazardous drinkers in the re-analyzed data is more comparable to the 2004 Canadian 

Campus Study, the results are still not directly comparable as differences in sample selection and outcome 

measure remain. The disparity observed between the gender-specific and the gender-neutral AUDIT-C 

indicate that further evaluation of the tool is necessary. 

I also found that patterns of drinking misperceptions differed by gender and site. Fifty-two 

percent of students overestimated the drinking frequency norm of other same-gendered students. This 

differs from the findings of a multi-university Canadian study that found that 84.3% of students 

overestimated the drinking frequency norm of other students, though gender-specific results were not 

reported (35). This finding is not directly comparable due to different methods of sample selection and the 

inclusion of a more diverse sample that included 11 sites across Canada. In our study, for both drinking 

frequency and binge drinking frequency, students at University of Calgary had the highest proportion of 
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drinking norm overestimates while students at Queen’s University had the lowest proportion of 

overestimates. At the majority of sites, female students were significantly more likely to overestimate the 

drinking norms of same-gender students compared to male students. It is possible that social differences 

that contribute to the difference between genders is responsible for this finding. This gender specific 

finding has been reflected in the literature. A meta-analysis of 23 studies by Borsari and Carey found that 

males and females conceptualize norms differently, with females’ perception of the difference between 

the drinking norm and their own drinking being greater than that of males (58). They rationalize this 

based on the knowledge that women drink less than men, but tend to drink in mixed groups, as such they 

may notice that other students drink more than they do without perceiving the behaviour of their own 

gender accurately(58). This would explain the results that are seen in this study, where female students 

consistently overestimate the drinking norms compared to males. 

Although this is beyond the scope of this thesis, these combined results seem to indicate that the 

site (Queen’s University) with the highest amount of hazardous drinking have the lowest proportion of 

students overestimating drinking norms, and vice versa for University of Calgary. A multi-site Canadian 

study Canada found similar results as their sites with the highest actual norm for alcohol consumption had 

the lowest proportion of students who overestimated the perceived drinking norm (35).  

Looking at this finding in isolation does not show support for the implementation of social norms 

based alcohol reduction interventions. Recall, social norms interventions revolve around the theory that 

most students overestimate the drinking norm and that providing accurate information about actual 

drinking norms will reduce students’ misperception of others drinking. The expected result of correcting 

drinking norm perceptions, according to this theory, is that it will lead to a reduction in alcohol 

consumption as students drinking behaviours are expected to change and mirror the newly perceived 

actual drinking norm. My findings suggest that the sites with the students with the greatest hazardous 

drinking actually have the least issue with overestimating the drinking norm, thus it can be argued that 

social norms interventions would not be beneficial to this group since they have a relatively accurate 
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perception of what the drinking norm is. Furthermore, it can be argued that the sites with the lowest 

proportion of hazardous drinkers and the greatest proportion of drinking norm overestimates would 

theoretically benefit the most from social norms intervention.  Based on these findings, then, social norms 

interventions may not generalize to all campuses. 

5.1.2 Objective 2 

5.1.2.1 Primary Analysis 

The primary regression analysis for the study resulted in the identification of a positive 

association between misperceived (overestimated) drinking norms (frequency of drinking) and hazardous 

drinking among students. This relationship was modified by gender. Among female students, when living 

arrangement and site were controlled, the odds of being a hazardous drinker were 2.27 times greater (CI: 

1.73-2.99) when the drinking frequency norm was overestimated.  A non-significant association was 

found for male students. The most comparable study by Perkins et al. found inconsistent results compared 

to ours in terms of gender (35). Perkins examined the relationship between norm perceptions and quantity 

of drinks consumed and identified a relationship in both male and female students. The results of the 

current study differed as a relationship between norm misperception and hazardous drinking was only 

found in female students. It is possible that the social differences that contribute to the divide between 

genders is responsible for this finding as it is known that males and females conceptualize norms 

differently with females’ perception of the difference between the drinking norm and their own drinking 

being greater than that of males (58). This helps explain why the relationship between norm 

misperception and hazardous drinking is only seen in female students.  

5.1.2.2 Secondary Analysis 

The secondary regression analysis for the study resulted in the identification of a positive 

association between perceived drinking norms (frequency of drinking/binge drinking) and hazardous 

drinking among students. Among female students, when living arrangement and site were controlled, the 

odds of being a hazardous drinker were 1.83 (0.84-3.95) and 2.69 (1.24-5.83) times greater when the 
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drinking frequency norm was perceived at “2-4 times per month” and “2 or more times per week”, 

respectively. Additionally for these students, the odds of being a hazardous drinker were 1.72 (1.67-2.34) 

and 3.11 (2.11-4.59) times greater when the binge drinking frequency norm was perceived at increasing 

levels. Among male students, when living arrangement, previous residence and site were controlled, the 

odds of being a hazardous drinker were 4.03 (2.62-6.19) and 8.54 (5.41-13.49) times greater when the 

binge drinking frequency norm was perceived at increasing levels. Again, if we compare these results to 

those of Perkins et al. they are similar as Perkins identified a positive relationship between norm 

perceptions and quantity of drinks consumed (35). Our results were comparable to an American study that 

also determined that students who reported higher perceived alcohol consumption norms among their 

peers were more likely to be heavy drinkers (81). 

 

5.2 Thesis Strengths 

Although there have been many studies on university drinking norms in the United States (41–

43), these studies are not generalizable to Canadian university populations. Cultural, religious, and legal 

differences have been cited as limitations in generalizability of American studies (80). Canada is 

considered to be a “mosaic” of different cultural groups while the United States is considered to be a 

“melting pot” where cultures merge (80). This difference in expression of culture and religion may be 

associated with increased alcohol consumption and alcohol-related problems in American students 

compared to Canadian students (80). Although alcohol related behaviours have been compared, the effect 

of norms has not. Canadian and American drinking laws are not comparable as the legal drinking age for 

all states is 21(82), while in Canada the majority of provinces have a legal drinking age of 19 (77). This 

difference may relate to drinking patterns in the corresponding populations. This difference in legality 

adds to the mounting evidence that suggests that studies of drinking on American populations are not 

generalizable to Canadians.  
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This is the first study to examine the effect of gender in the relationship between (mis)perceived 

drinking norms and hazardous drinking. The findings of this study highlight the importance of how 

strongly perceived drinking norms differ by gender and how this information can be used to guide future 

alcohol reduction initiatives. 

5.3 Thesis Limitations 

 There are several limitations to this study that need to be acknowledged. Potential bias would 

have been introduced into the study if some students had prior exposure to social norms interventions 

(knowledge about actual drinking norms prior to study). This could help explain why some sites (Queen’s 

University in particular) had consistently lower proportions of norm overestimations than other sites. 

Although measures have been taken to determine if this issue was present at each site, it has only been 

confirmed for Queen’s University and University of Calgary. Prior to the study at University of Calgary, 

no formal social norms intervention had taken place. In contrast, Queen’s University has been the subject 

of alcohol related social norms interventions since the early 1990’s. Therefore, programs underway 

during the winter 2013 and fall 2014 semester at Queen’s could have allowed students to have a more 

accurate perception of drinking norms. This acquired information could have altered these student’s 

exposure (norm misperception) and outcome (hazardous drinking) compared to student’s who did not 

view prior social norms information, thus making them systematically different and subject to bias.  

However, the prevalence of hazardous drinking at Queen’s remained high. 

The Caring Campus Study used a cross-sectional study design that does not allow for 

determination of the causal order of association. Fortunately, evidence from the 2006 longitudinal study 

by Neighbors et al. (44) showed temporal precedence as they determined that misperceived norms for 

drinking frequency predicted later drinking. Based on this evidence, it can be cautiously assumed that in 

the present study the exposure to misperceived drinking norms precedes the outcome of hazardous 

drinking behaviours. 
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An unavoidable issue regarding sampling inconsistencies in the sample acquisition may also 

contribute to generalizability issues. Specifically, students at Dalhousie University were provided with the 

incentive of academic credit. This incentive may have drawn in a group of students that was not 

representative of all first-year undergraduates at the school. A similar issue at University of Calgary 

occurred as convenience sampling was used where students from certain classes and organizations were 

invited to partake in the survey. Once again, the students recruited in this manner may not represent the 

underlying population. An inconsistency involving the definition of binge drinking was noted as 

Dalhousie University defined binge drinking as consumption of 4 or more drinks for female students and 

5 or more drinks for male students, while the other universities defined binge drinking as consumption of 

5 or more drinks for both genders. This error may have created an underestimate of the binge drinking 

prevalence in female students at Dalhousie University compared to the other sites.  

Misclassification 

In this study some non-differential misclassification is possible as a result of measurement error. 

The AUDIT-C has been found to have a sensitivity of 80% and a specificity of 88% when using a cut-off 

value of seven for men and a sensitivity and specificity of 82% when using a cut-off value of five for 

women (10). Non-differential misclassification, in this case, can result if the ability to detect hazardous 

drinking does not differ between exposed and unexposed students. Statistically, non-differential 

misclassification would result in an odds ratio estimate that is biased towards the null.  

Non-differential misclassification is also possible in the assessment of perceived drinking norms. 

It is possible that students simply did not know the answer to the questionnaire item. This may have 

contributed to a lower response rate for these items (12.9%-14.1%) or to responses that were not well 

thought out. In the future to counter this potential problem an additional response category of “Do not 

know” could be included in the survey. 
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Precision of the living arrangement variable 

A loss of precision in the assessment of living arrangement was noted. Instead of using the 

original three categories (“with family”, “in an apartment or house”, and “in residence”) the variable was 

collapsed into two categories (“in residence” and “other”), this collapse was done to investigate the 

specific effect of living in residence on the relationship between misperceived drinking norms and 

hazardous drinking and was seen in the literature. 

 

Self-Report & Social Desirability 

The Caring Campus Survey was entirely based on self-report. Data collected in this manner are 

subject to recall error if the recall period is over a long period of time. The Caring Campus Project altered 

the recall period for the outcome measure, the AUDIT-C, to span the time frame of the students’ current 

semester rather than the one year period which is traditionally used in the AUDIT-C. A reduction in the 

recall period has been found to be significantly more reliable in the assessment of alcohol and other drugs 

(83).  

This study focused on first-year undergraduate students. This presents an issue as most of the 

study population is under the legal drinking age of 19. For this reason the issue of social desirability may 

influence the results of the study. Underage respondents may feel that they should respond to questions in 

a way that is socially desirable or acceptable to the researchers. Although survey responses are 

anonymous, underage drinkers may artificially deflate their responses about personal drinking to coincide 

with legality. In this study, error caused by social desirability is minimized by using the AUDIT-C, which 

has been shown to be effective in underage populations (84). To further investigate the potential issue of 

legality, additional analysis (not reported) was conducted using legality as a covariate in the regression 

model. The inclusion of this covariate lead to null findings indicating that the effect of being of legal 

drinking age had no effect on the relationship between drinking norm misperceptions and hazardous 

drinking.  The high prevalence of hazardous drinking found in this study further argues against social 
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desirability bias. It is possible that other factors, besides legality, may drive social desirability. It is 

possible that male students may overestimate their perception of their own drinking due to social pressure 

to consume more alcohol. If this were the case it may result in a biased overestimate of the association 

between drinking norm misperceptions and hazardous drinking. 

Residual Confounding 

The R2 values for the models ranged from 5.8% to 13.1%. This indicates that the majority of the 

variance was explained by other factors not captured in our models. The change from a negative 

association to a positive association seen in the unadjusted and adjusted models for the male perception 

model indicate the importance and strong effect that including covariates had. This is concerning as it 

further indicates that failure to include other covariates could also have a strong effect. Ethnicity, parental 

education, and family history of alcohol abuse have been identified as confounders in other alcohol-based 

studies (23,40). The Caring Campus Survey did not assess for any of these factors. Had these factors been 

included there would have likely explained a higher proportion of the variance in the models. 

Validity of Misperceived Drinking Norms 

 The variable created for misperceived drinking norm is dependent on the actual drinking norm 

provided by the sample. Although the method used in this study has been seen in the literature (35) the 

issue is important to consider since the response rate ranged from 26.0-48.7%. To create this variable the 

assumption that sample is representative and that selection bias is minimal must be made. However, since 

it is not possible to have a 100% response rate, it is important to note that the validity of the misperceived 

drinking norm variable will never be 100%. To assess validity, selection bias and sample 

representativeness was investigated (see the following sub-section).  In sites where the majority of 

responders were heavy drinkers it is possible that misperceptions of heavy drinking would have been 

lower (as we saw among Queen’s males).  Conversely in sites where responders were light drinkers, the 

prevalence of misperceptions may have been high.  While this may not alter the relationship between 

misperceptions and drinking behaviours, it will affect the validity of prevalence estimates.  Consequently, 
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it is difficult to fully interpret the differences noted in misperceived drinking norms across site and 

between genders in this study, particularly given that perceptions and mis-perceptions differed.  Future 

research will be able to more fully address this issue. 

Clustering   

In this analysis there is the potential for the data to be clustered by site. Clustering by site is likely 

to have naturally occurred, as individuals within a site may be more alike than individuals from other 

sites. Though site was statistically controlled in the analysis using a dummy/indicator variable, this did 

not fully control for the clustered observations with sites, as would have been possible if a hierarchical 

model had been used.  Multi-level modeling was considered out of scope for a Master’s thesis.  However, 

with only three clusters in this dataset, it is unlikely that the models would have converged.  

Consequently, the inability to fully address clustering remains a limitation to this study. Failure to account 

for clustering by site may have resulted in an artificially small p-value or artificially narrow confidence 

intervals biasing results away from the null.   

Selection Bias 

 Selection bias is a potential issue in this study as it is possible that students who participated in 

the study were systematically different than students who chose not to participate. The study was 

distributed to all eligible participants to ensure equal coverage among students. Non-response bias posed 

a potential issue as response rates to the Caring Campus Study were low. However, late responders (used 

as proxies for non-responders) showed no major differences compared to early responders, suggesting 

that non-responders did not differ from responders with respect to the study variables of interest.  This 

further suggests that selection bias may not have been strong; however it can never be ruled out entirely.  

 Additional investigation involved the comparison of sample demographics with population 

demographics for residence and international/domestic status.  Unfortunately, we were limited to these 

specific demographics as most information provided by universities was not specific to first-year 
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undergraduate students. We found no differences between the same and population in the distribution for 

each of these variables. This indicates that issues with sample representativeness are minimal. 

External Validity 

The external validity of this study is limited if the goal is to compare the results to all students 

across Canada, because this study only focuses on first-year undergraduate students at University of 

Calgary, Dalhousie University, and Queen’s University. The results are not necessarily representative of 

all Canadian university students. Given the site differences noted, generalization of these results to other 

university populations should only be done with caution as the influence of campus culture should not be 

disregarded. 

5.4 Study Implications 

 One of the goals of this study was to obtain information to guide social norms interventions. 

Recently, the effectiveness of social norms interventions has come under scrutiny. A 2015 Cochrane 

review of 70 studies evaluated several drinking outcomes including binge drinking and drinking 

frequency post intervention (55). This review included low or moderate quality evidence so its results 

should be interpreted with that caveat in mind. They found a modest decrease of 2.7% fewer binge 

drinkers post-interventions, and a decrease in drinking frequency of 0.32 drinking days per week (55).  

It is possible that these negative results are due to the referent group (same-gender students at the 

same site). The referent group represents the collection of people that the individual student is perceiving. 

A meta-analysis of 23 studies by Borsari and Carey found that college students were more likely to 

misperceive how much other students drank as social distance increased (58). Where distal referent 

groups were composed of “typical students” and proximal referent groups were composed of close friends 

and family. A study by Neighbors et al. echoed these results with proximal referent groups composed of 

individuals of the same gender, race, and association with a sorority or fraternity (85).  Bachrach et al. 

conducted a similar study where they aimed to determine whether interpersonal and intrapersonal factors 

influence students’ drinking behaviour (47). For this study, interpersonal factors included perceived 
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descriptive norms for quantity and frequency of alcohol use for two referent groups: same-sex students 

and their closest friend. The perception of the norm of same-sex students (distal referents) did not predict 

weekly and weekend consumption (47). These outcomes were instead predicted by the perception of the 

closest friend's drinking. Combined these studies indicate the importance of the referent group and may 

help to explain the lack of results of the 2015 Cochrane review. Regardless, further study is required to 

determine the effectiveness of social norms interventions.  At the very least, this body of literature 

suggests that social norms interventions require considerable tailoring in order to be effective—something 

that has not been done to date. 

5.5 Conclusions 

The findings of this study will enhance the understanding of the association between 

(mis)perceived drinking norms and actual drinking behaviours in a Canadian university context. The 

positive association between drinking (mis)perception and hazardous drinking found can be used to assist 

universities with alcohol reduction interventions. The demonstrated importance of the effect of gender 

and local culture (site) on hazardous drinking is important in the development of gender and site specific 

interventions. Further study is required to quantify the relationship between drinking norm misperceptions 

and hazardous drinking and its impact on social norms interventions.  
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Appendix A 

Caring Campus Survey 

Table A.1 Selected Questionnaire items from the Caring Campus Survey 

Dimension Survey Question Response Option 

Demographics   

Year of study Is this your first year at Dalhousie/ 

Calgary/ Queen’s University? 

1 Yes 

2 No 

Age What is your age as of today?  

Gender How do you identify your gender? 1 Male 

2 Female 

3 Other; please specify 

Employment Do you work during the school year? 1 No 

2 Yes 

Accommodation Where do you live during the school year? 1 With family 

2 In my own apartment by myself 

3 In an apartment by myself 

4 In an apartment or house with 

housemates/roommates 

5 In residence 

Domestic/International 

Status 

Where did you live before coming to 

Dalhousie/Calgary/ Queen’s University? 

1 Halifax/Calgary/ Kingston 

2 Nova Scotia/Alberta/ Ontario 

3 Another province 

4 Another country 

 

Program What is your program of study? 1 Arts 

2 Business 

3 Computing 

4 Education 

5 Engineering/ Applied Science 

6 Fine Arts 

7 Nursing 

8 Physical Education/ Kinesiology 

9 Science 

10 Other, please specify:_______ 

 

Perceived Drinking Norm 

Perceived Drinking - 

Female 

If you had to guess, how often do you think 

the average first-year female student at this 

university consumes alcohol (any number 

of drinks) (beer, wine, liquor)? 

1 Never 

2 Once or twice a term 

3 Once per month 

4 Two or three times per month 
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5 Once a week 

6 Two or three times per week 

7 Every day or almost every day 

 

Perceived Drinking - 

Male 

If you had to guess, how often do you think 

the average first-year male student at this 

university consumes alcohol (any number 

of drinks) (beer, wine, liquor)? 

1 Never 

2 Once or twice a term 

3 Once per month 

4 Two or three times per month 

5 Once a week 

6 Two or three times per week 

7 Every day or almost every day 

Perceived Binge Drinking Norm 

Perceived Binge 

Drinking - Female 

If you had to guess, how often do you think 

the average first-year female student at this 

university binge drinks (more than 5 drinks 

in one sitting)? 

1 Never 

2 Once or twice a term 

3 Once per month 

4 Two or three times per month 

5 Once a week 

6 Two or three times per week 

7 Every day or almost every day 

 

Perceived Binge 

Drinking - Male 

If you had to guess, how often do you think 

the average first-year male student at this 

university binge drinks (more than 5 drinks 

in one sitting)? 

1 Never 

2 Once or twice a term 

3 Once per month 

4 Two or three times per month 

5 Once a week 

6 Two or three times per week 

7 Every day or almost every day 

Hazardous Drinking (AUDIT-C) 

Frequency of drinking Thinking of this term how often do you 

have a standard drink containing alcohol? 

1 Never 

2 Monthly or less 

3 Two-four times a month 

4 Two-three times per week 

5 Four or more times per week 

Typical quantity Thinking of this term how many standard 

drinks containing alcohol do you have on a 

typical day when drinking? 

1 One or two 

2 Three or four 

3 Five or six 

4 Seven to nine 

5 Ten or more 

Frequency of heavy 

drinking 

Thinking of this term how often do you 

have six or more drinks on one occasion? 

1 Never 

2 Less than monthly 

3 Monthly 

4 Weekly 

5 Daily or almost daily 
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Appendix B 

Queen’s University Health Sciences and Affiliated Teaching Hospitals 

Research Ethics Board Initial Ethics Clearance 
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Appendix C 

Course on Research Ethics Certificate of Completion 
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Appendix D 

Tables and Figures 

Table D.1 Selected Regression Results Following Inclusion of the Covariate for Late Responders 

Model Late Responder Criteria Odds Ratio 95% CI p value 

Female Students 

1 Misperception 1.22 0.90 – 1.66 0.196 

1 Perception 1.17 0.85 – 1.60 0.330 

2 Misperception 1.14 0.89 – 1.47 0.302 

2 Perception 1.56 0.85 – 1.43 0.471 

Male Students 

1 Misperception 0.94 0.76 – 2.04 0.384 

1 Perception 1.15 0.78 – 1.54 0.729 

2 Misperception 1.04 0.78 – 2.11 0.340 

2 Perception 1.10 0.81 – 1.48 0.548 

 

Table D.2. Site-specific Regression Results for Drinking Norm Misperception Models 

 

*Note site-specific analysis could not be conducted on University of Calgary due to uneven distribution in 

the main exposure variables. 

 

 

  

Site Odds 

Ratio 

95% CI p value 

Female Students 

Dalhousie University 2.67 1.78 – 4.01 <0.01 

Queen’s University 1.92 1.32 – 2.79 <0.01 

Male Students 

Dalhousie University 1.74 0.87 – 3.50 0.117 

Queen’s University 1.38 0.41 – 4.68 0.607 
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Table D.2 Multiple-Logistic Regression for Norm Perception and Hazardous Drinking in First-

Year Female Undergraduate Students Excluding Outliers (n=1316) 

Variable Odds Ratio 95% CI p value 

Unadjusted Model 

Perceived Drinking Frequency Norm    

 Never/once per month (reference)   

 2-4 times per month 2.49 1.19 – 5.23 0.016 

 2 or more times per week 3.81 1.81 – 8.03 <0.001 

Perceived Binge Drinking Frequency 

Norm 

   

 Never/once per month (reference)   

 2-4 times per month 1.38 1.05 – 1.81 0.023 

 2 or more times per week 2.14 1.55 – 2.97  <0.001 

Adjusted Model 

Perceived Drinking Frequency Norm    

 Never/once per month (reference)   

 2-4 times per month 1.65 0.76 – 3.57 0.207 

 2 or more times per week 2.56 1.18 – 5.57 0.018 

Perceived Binge Drinking Frequency 

Norm 

   

 Never/once per month (reference)   

 2-4 times per month 1.90 1.38 – 2.61 <0.001 

 2 or more times per week 3.40 2.29 – 5.05 <0.001 

Living Arrangement    

 Non-residence (reference)   

 Residence 2.86 2.10 – 3.90 <0.001 

Site    

 Dalhousie University (reference)   

 Queen’s University 1.62 1.17 – 2.24 0.003 

 University of Calgary 0.66 0.47 – 0.95 0.024 

(Constant) 0.08 0.04 – 0.17 <0.001 

    

Goodness of fit test:    

Hosmer-Lemeshow χ2 (7) 13.46   

Prob> χ2 0.0616   
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Table D.3 Multiple-Logistic Regression for Norm Perception and Hazardous Drinking in First-Year Female Undergraduate Students 

Excluding Outliers (n=1316) 

ID Gender Site Age Legal 

Drinking 

Age 

Employment Living 

Arrangement 

Previous 

Residence 

Program of 

Study 

89999695 Female Calgary 18 Yes Yes Residence Domestic Science 

89337841 Female Calgary 18 Yes No Residence Domestic Science 

89219629 Female Calgary 18 Yes No Residence Domestic Science 

88488601 Female Calgary 18 Yes No Residence Domestic Other 

88311235 Female Calgary 18 Yes No Residence Domestic Arts 

88232084 Female Calgary 18 Yes No Residence Domestic Other 

84872894 Female Calgary 19 Yes No Residence Domestic Science 

84668421 Female Calgary 18 Yes No Residence Domestic Engineering/ 

Applied science 

81618331 Female Calgary 18 Yes No Residence Domestic Arts 

82609982 Female Calgary 17 Yes No Residence Domestic Engineering/ 

Applied science 

82736522 Female Calgary 19 Yes No Residence International Science 

82755886 Female Calgary 18 Yes No Residence Domestic Other 

83045405 Female Calgary 19 Yes Yes Residence International Arts 
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Figure D.1 Hazardous Drinking Prevalence Determined via the Gender-Neutral AUDIT-C (and 

95% Confidence Interval bar) 
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Table D.4 Multiple-Logistic Regression for Norm Misperception (Overestimation) and Hazardous 

Drinking in First-Year Female Undergraduate Students (n=1329) Using the Gender-Neutral 

AUDIT-C Cut-Point 

Variable Odds Ratio 95% CI p value 

Unadjusted Model 

Misperceived Drinking Frequency Norm    

 Under/Accurate Estimate (reference group)  

 Overestimate 2.21 1.57 – 3.11 <0.001 

Adjusted Model 

Misperceived Drinking Frequency Norm    

 Under/Accurate Estimate (reference group) 

 Overestimate 3.12 2.17 – 4.50 <0.001 

Living Arrangement    

 Non-residence (reference group) 

 Residence 4.05 2.56 – 6.42 <0.001 

Site    

 Dalhousie University (reference group) 

 Queen’s University 0.96 0.70 – 1.32 0.812 

 University of Calgary 0.34 0.21 – 0.55 <0.001 

(Constant) 0.39 0.23 – 0.67 <0.001 

    

Goodness of fit test:    

Hosmer-Lemeshow χ2 (5) 3.91   

Prob> χ2 0.562   
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Table D.5 Multiple-Logistic Regression for Norm Perception and Hazardous Drinking in First-

Year Female Undergraduate Students (n=1329) Using the Gender-Neutral AUDIT-C Cut-Point 

Variable Odds Ratio 95% CI p value 

Unadjusted Model 

Perceived Drinking Frequency Norm    

 Never/once per month (reference)   

 2-4 times per month 3.32 0.78 – 14.10 0.104 

 2 or more times per week 6.94 1.64 – 29.3 0.008 

Perceived Binge Drinking Frequency 

Norm 

   

 Never/once per month (reference)   

 2-4 times per month 1.12 0.78 – 1.63 0.533 

 2 or more times per week 2.07 1.40 – 3.07  <0.001 

Adjusted Model 

Perceived Drinking Frequency Norm    

 Never/once per month (reference)   

 2-4 times per month 2.13 0.49 – 9.22 0.311 

 2 or more times per week 4.52 1.05 – 19.43 0.042 

Perceived Binge Drinking Frequency 

Norm 

   

 Never/once per month (reference)   

 2-4 times per month 1.52 1.01 – 2.29 0.045 

 2 or more times per week 3.36 2.08 – 5.43 <0.001 

Living Arrangement    

 Non-residence (reference)   

 Residence 3.85 2.42 – 6.13 <0.001 

Site    

 Dalhousie University (reference)   

 Queen’s University 1.59 1.08 – 2.35 0.019 

 University of Calgary 0.54 0.33 – 0.89 0.015 

(Constant) 0.01 0.003 – 0.05 <0.001 

    

Goodness of fit test:    

Hosmer-Lemeshow χ2 (8) 15.19   

Prob> χ2 0.0555   
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Table D.6 Multiple-Logistic Regression for Norm Perception and Hazardous Drinking in First-

Year Female Undergraduate Students Excluding Outliers (n=1316) 

Variable Odds Ratio 95% CI p value 

Unadjusted Model 

Perceived Drinking Frequency Norm    

 Never/once per month (reference)   

 2-4 times per month 2.49 1.19 – 5.23 0.016 

 2 or more times per week 3.81 1.81 – 8.03 <0.001 

Perceived Binge Drinking Frequency 

Norm 

   

 Never/once per month (reference)   

 2-4 times per month 1.38 1.05 – 1.81 0.023 

 2 or more times per week 2.14 1.55 – 2.97  <0.001 

Adjusted Model 

Perceived Drinking Frequency Norm    

 Never/once per month (reference)   

 2-4 times per month 1.65 0.76 – 3.57 0.207 

 2 or more times per week 2.56 1.18 – 5.57 0.018 

Perceived Binge Drinking Frequency 

Norm 

   

 Never/once per month (reference)   

 2-4 times per month 1.90 1.38 – 2.61 <0.001 

 2 or more times per week 3.40 2.29 – 5.05 <0.001 

Living Arrangement    

 Non-residence (reference)   

 Residence 2.86 2.10 – 3.90 <0.001 

Site    

 Dalhousie University (reference)   

 Queen’s University 1.62 1.17 – 2.24 0.003 

 University of Calgary 0.66 0.47 – 0.95 0.024 

(Constant) 0.08 0.04 – 0.17 <0.001 

    

Goodness of fit test:    

Hosmer-Lemeshow χ2 (7) 13.46   

Prob> χ2 0.0616   



 

 

 

 

 


