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ABSTRACT 

Background. This study examined whether experiences of and relationships between 

depressive symptoms and substance use differs for first year college and university 

students.  

Methods. A proportionate stratified random sample of 6,100 university students and a 

census sample of 7,300 college students were invited to anonymously complete the 

National College Health Assessment. The final sample included 444 young adult first 

year university (n = 298) and college (n = 146) students.  

Results. More college than university students used tobacco (26.7; 11.1%) and 

marijuana (26.7%; 20.8%). Similar proportions consumed alcohol (75.3%; 76.5%). Almost 

all students reported past-year depressive symptoms. Mean number of symptoms was 

5.43. Tobacco, alcohol and marijuana use were each positively associated with 

depression after adjusting for age and gender. Educational setting moderated the 

relationship between depression and tobacco use, and depression and marijuana use, 

with the relationship being stronger for university students. 

Implications. University campus health professionals especially, need to assess 

depression among students using substances and vice versa. Differences between 

college and university students require further attention. 
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CHAPTER 1- INTRODUCTION 

As evidenced by their public mandates and institutional mission statements, 

Ontario universities are concerned not only with academic success of students, but also 

with the social and personal health of students. Increasingly, Ontario colleges are 

adopting similar mandates, with commitments to promoting the social and personal 

health of their students. This commitment to the health of students is important given 

data suggesting that early adulthood and the transition from secondary to post-

secondary education is a period of risk for the onset or escalation of two related health 

concerns: feelings of depression and use of substances such as tobacco, alcohol and 

marijuana (Buckner Keough, & Schmidt, 2007; Cranford, Eisenberg, & Sierras, 2009; 

Dyson & Renk, 2006; Eisenberg, Gollust, Golberstein, & Hefner, 2007; Englehard 

Foundation, 2003; Needham, 2007; Nomura, Wickramaratne, Warner, Mufson, & 

Weissman, 2002; Reinherz, Giaconia, Hauf, Wasserman, & Silverman, 1999; Reinherz, 

Paradis, Giaconia, Stashwick & Fitzmaurice, 2003; Stecker, 2004; Vik ,Carello, Tate & 

Field, 2000 ). The relatively high prevalence of depressive symptomatology and use of 

tobacco, alcohol and marijuana, the relationships among these variables, and the 

negative consequences often associated with feeling of depression and use of 

substances have been well documented for young adults (Caldeira et al., 2009; 

Hammond , Tremblay, Chaiton, Lessard, & Callard C., 2005; Needham, 2007; Wechsler 

1996). For example, studies from the U.S. reveal that depressive symptoms, substance 

use and academic problems are the top three reasons students seek help on campus 

(McCarthy, Fouladi, Juncker, & Matheny, 2006). Anecdotal evidence supplied by campus 
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health professionals on Ontario campuses suggests a similar situation here (S. Johns, 

personal communication, March 31, 2010; M. Shick-Porter, personal communication, 

February 27, 2010).  

What remains uncertain however, is whether experiences of and relationships 

between feelings of depression and use of substances differs for Canadian 2-year 

diploma-seeking college students and 4-year degree-seeking university students. Based 

on research suggesting that college-bound and university-bound adolescents are at 

differential risk for depression and for substance use (Van Kim, Laski, Ehlinger, Lust, & 

Story, 2010), there may be reasons to expect differences. Determining whether such 

differences exist has important implications for an improved understanding of young 

adult students’ health status and behaviours, and for health programming on post-

secondary campuses. A better understanding may also speak to issues of health 

promotion and health-risk prevention at a high school level. 

 Accordingly, the purpose of this thesis is to examine whether the experiences of 

and relationships between feelings of depression and use of substances differs for 

college and university students. Leading up to this question, I first define and present 

the prevalence of depressive symptomatology among post-secondary students, and 

then do the same for substance use. The co-morbidity of these two health concerns and 

the potentially harmful consequences of these health issues on students and the 

institutions they attend are noted. Having established that post-secondary students’ 

feelings of depression and use of substances warrant the attention of researchers, 

campus health professionals and campus administrators, I offer a theoretical 
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perspective and empirical literature to suggest that educational pathways to university 

and college may differentially impact university students’ and college students’ 

experiences of depression and substance use. From this rationale, I address the purpose 

of study, noted above, and pose these research questions:  

• Does the prevalence of depressive symptomatology and substance use differ 

between first year university and college students? 

• Are tobacco use, alcohol use, marijuana use and educational setting related to   

depressive symptomatology among first year students? 

• Are tobacco use, alcohol use and marijuana use differentially related to depressive 

symptomatology among first year students depending on their educational setting 

(college vs. university)? 
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CHAPTER 2 – REVIEW OF LITERATURE 

2.1 Depression 

2.1.1 Defining Depression 

Depression is defined as an illness or mental disorder that affects a person’s 

mood and thoughts and is often accompanied by physical symptoms. It has been 

identified in the American Psychiatric Association’s Diagnostic and Statistical Manual IV 

(DSM-IV-TR) as a Mood Disorder (APA, 2000). Mood disorders are disturbances in 

“normal” mood to the extreme. A single episode of depression denotes a Major 

Depressive Episode, (MDE). When these episodes become recurrent or chronic, 

depression is then considered to be a Major Depressive Disorder (MDD). Depression is 

characterized by psychological symptoms including sadness, anxiety, empty feelings, 

and loneliness, loss of desire to participate in activities that were once interesting, low 

sex drive, over or under eating, hopelessness, and difficulty in decision-making, 

pessimism, social withdrawal, and suicidal thoughts.  It is also marked by physical 

symptoms that can include fatigue, sleep disturbances (insomnia or excessive 

sleepiness), physical exhaustion, poor concentration, headaches, digestive problems as 

well as chronic aches and pains. 

2.1.2 Differentiating depression from related disorders 

It is important to recognize that depression does not mean just a bad day. The 

mental and physical symptoms of depression can manifest for weeks or months often 

resulting in a chronic or recurrent condition. These symptoms can severely disrupt a 

person’s quality of life. Equally, it is important to differentiate depression from related 
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disorders including dysthymia, bipolar disorders including cyclothymia (a type of bipolar 

disorder).  

Dysthymia is a more pervasive form of depression that includes depressed mood 

for most days with this low mood enduring for more than two years. Bipolar disorders’ 

including manic depression, is described as periods of mania (euphoria and associated 

symptoms) followed by extreme depressive mood. Cyclothymia is a type of bipolar 

disorder; however, the depressive symptoms are not severe enough to meet the DSM-

IV-TR criteria for Major Depressive Episode. There are other forms of depression related 

to hormone regulation such as post partum depression, experienced by new mothers 

after birth; premenstrual dysphoric disorder which is low mood experienced by women 

during their menstrual cycles; and seasonal affected disorder (SAD). SAD is a type of 

depression with a seasonal pattern and most commonly occurs in winter months. Side 

effects from certain medications may also create depressive symptoms.  Underlying 

physiological disorders such as low levels of iron and B12, as well as thyroid dysfunction 

can generate depressive symptoms.   

2.1.3 Diagnosing and recognizing depression 

Diagnostic procedures to determine whether and to what degree an individual is 

suffering from depression typically involve collection of patient information through 

self-reported questions. The most widely used criteria against which to judge the 

presence and severity of depression is the DSM-IV-TR, with questions being asked to 

determine if the individual’s symptoms meet the criteria for Major Depressive Episode 

as outlined in Table 2.1. Besides the DSM-IV-TR, other criteria are sometimes applied. 
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For example, Health Canada in collaboration with the Public Health Agency of Canada 

(2009) states to be accurately diagnosed with depression a minimum of two symptoms 

must continue for more than 2 months. In clinical settings, questions to diagnose 

depression are typically asked in an interview format and the diagnosis of depression is 

ultimately a clinical judgment on the part of the medical professional. There are also 

various reliable and valid paper-and-pencil questionnaires used in the assessment of 

depression particularly in the context of research. These include the Beck Depression 

Inventory Scale (Dumont & Provost, 1999; Dyson & Renk, 2006; Kessler et al., 2010; 

McCarthy et al., 2006; Oliver, Reed, & Smith, 1998), Patient Health Questionnaire (PHQ-

9) (Eisenberg, Gollust, Golberstein & Heffner, 2007; Garlow et al., 2008), and Hamilton 

Depression Scale. 

2.1.4 Gender and depression 

Research consistently finds that women are two times more likely to suffer from 

depression than men (Stephens, Dulberg & Joubert, 2000; WHO, 2010). This is true 

across all ages (adolescence and adult) and across cultures (Needham, 2007). 

Although the basic symptoms of depression described in the DSM-IV-TR such as 

depressed mood, loss of pleasure and disrupted sleep patterns are the same for women 

and men, these symptoms are experienced and expressed differently for men and 

women. A possible explanation of these differences refers to traditional gender roles 

and suggests that males do not outwardly display emotions whereas females are more 

likely to display outwardly their emotions (Schimelpfening, 2007; Vazquez & Blanco,  
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Table 2.1 

 DSM- IV-TR Criteria for Diagnosing Major Depressive Episode  

A. In the same 2 weeks, five or more of the following symptoms must be present, 
which are different from usual functioning. Depressed mood or decreased interest 
or pleasure must be one of the five.  
1.  Depressed mood nearly every day, all day indicated by subjective report or 

observation made by others 

2.  Loss of interest or pleasure in all or almost all activities most of the day, nearly 
every day indicated by subjective report or observation made by others 

3.  Significant weight loss when not dieting or weight gain (more than 5% of body 
weight in a month. 

4.  Insomnia or hypersomnia nearly everyday 

5.  Psychomotor agitation or retardation nearly every day (observable by others not 
merely subjective feelings of restlessness or being slowed down) 

6.  Fatigue or loss of energy nearly every day 

7.  Feeling of worthlessness or excessive or inappropriate guilt (which may be 
delusional) nearly every day (not merely self reproach or guilt about being sick) 

8.  Diminished ability to think or concentrate or indecisiveness, nearly every day 
(either by subjective account or as observe by others) 

9.  Recurrent thoughts of death (not just fear of dying) recurrent suicide ideation, 
without a specific plan 

B. The symptoms do not meet criteria for a Mixed Episode 

C. The symptoms cause clinically significant distress or impairment in social, 
occupational or other important areas of functioning 

D. The symptoms are not due to the direct physiological effects of a substance (e.g. a 
drug of abuse, a medication) or a general medical condition 

E. The symptoms are not better accounted for by bereavement i.e. after the loss of a 
loved one; the symptoms persist for longer than 2 months or are characterized by 
marked functional impairment, morbid preoccupation with worthlessness, suicidal 
ideation, psychotic symptoms, or psychomotor retardation 

* Single episode or recurrent. 

Source DSM -IV 
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2008). Therefore, women may be more likely to report and to be diagnosed with 

depression.  

 Angst et al. (2002) cite and support Walinder and Rutz’s (2001) theory of “male 

depressive syndrome” (page 201) that describes depressed males as more likely to act 

out poor behaviour, display weak impulse control, engage in antisocial behaviours, show 

increased substance abuse, low stress tolerance, irritability, restlessness and exhibit 

greater dissatisfaction with life.  Indeed, research supports that males are more likely to 

engage in physical activities, display more risk taking behaviours and increase alcohol 

consumption in efforts to cope with depression. (Angst et al., 2002; Asberg, Bowers, 

Renk & McKinney, 2008). Also, depressed men become more distressed by their 

impaired ability to work (Angst et al., 2002).   

Females find relief to stressful events through emotional outlets such as laughing 

or crying and seem to become more distressed over relationship problems, illness and 

death (Angst, et al. 2002). Asberg et al. (2008) suggest that it is more socially acceptable 

for females to express outwardly their perceived stress and negative emotions. Nolan-

Hoeksema, (2001) reports that in the literature there are various explanations for higher 

prevalence of depression in females; coping styles are different, and many use 

avoidance strategies in difficult circumstances.  Many females are more inwardly 

focused, placing blame on themselves for negative events. Females express more 

unhappiness with their body image and appearance, and display lower overall self-

esteem. Also noted in the literature, Larimer, Lydum, Anderson and Turner (1999) 
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further suggest that up to 35% of the differences between male and female depression 

rates can be explained by sexual abuse.  

2.1.5 Prevalence of depression on college and university campuses 

There is widespread agreement in the literature that in most individuals who 

experience psychiatric disorders and mood disorders (including depression), onset of 

the disorder occurs before the age of 18 (Adlaf, Gliksman, Demers & Newton-Taylor, 

20010; Eisenberg et al., 2007; Needham, 2007). Furthermore, some cross-sectional 

research shows a higher prevalence of depression among youth and young adults than 

older adults (Bayram & Bilgel, 2008; Stecker, 2004; Stallman & Shochet, 2009).    

Given that a meaningful percentage of young adults experience depression it 

might be expected that the prevalence of depression would be similarly high on post-

secondary campuses. As suggested, there is evidence that many North American post-

secondary students experience feelings of depression and/or major depressive 

episodes. The quality of this evidence varies considerably based largely on the 

difficulties of accurately measuring depression. Despite the fact that paper-and-pencil 

assessments of Major Depressive Episodes exist, many studies of “depression” on 

campus use self-report measures that rely on well poorly validated, measures. 

Accordingly, in the interest of sound construct validity, it should be noted that “feelings 

of depression” and “depressive symptoms” would be a more accurate label of the 

health concern being addressed in some of the studies reviewed here. Thus, in the 

review that follows, the terms depressive symptoms, depressive symptomatology and 

feelings of depression will be used where the study did not include a validated measure 
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of major depressive episode or major depressive mood disorder; the term depression 

will be used where it did so. (As will be seen in the Methods chapter of the thesis, the 

same distinction applies in the current study: depressive symptoms, not depression, are 

under investigation.) 

Research suggests that feelings of depression may be more common among 

post-secondary students than in the general population (Bayram & Bilgel, 2008; 

Stallman & Shochet, 2009). In developed countries such as Canada, United States, 

Europe and Australia, the prevalence of current depressive symptoms in the general 

population is in the range of 6% to 19% (Bayram & Bilgel, 2008; Epstein, Induni, & 

Wilson, 2009; Kessler et al., 2010). Data collected from the Canadian Community Health 

Survey (2003) indicated that 6.4% of all 15-to-24 year-olds surveyed reported being 

diagnosed with a Major Depressive Episode in the past year. Estimates of the lifetime 

prevalence of depression in the general population range from 5.8% to 11% for men and 

9.5%-16% for women (Health Canada, 2000; WHO, 2010).  Among young adult post-

secondary students, the self-reported prevalence of current depression may be as high 

as 25% (Stecker, 2004; Stallman & Shochet, 2009). Data collected from the American 

College Health Association (ACHA) 2003 suggests that lifetime prevalence of depressive 

symptoms among U.S. college students is 10.3% (Leino & Kisch, 2005). No such data are 

available for Canada, though Adlaf et al. (2005) note from the Canadian Campus Survey 

that 29% of Canadian undergraduate students report poor mental health measured 

using a 12-item General Health Questionnaire mental health screener. While the use of 

self-reported measures of so-called “depression” among students likely inflates the 
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values obtained (relative to the use of well validated measures of major depressive 

episodes), the numbers certainly suggest that the experience of feeling depressed is 

fairly common on campus. In fact, the American College Health Association survey of 

students attending universities across the U.S. found 11.8% of students (14.3% of 

females and 7.3% of males) had been diagnosed by a qualified medical professional with 

depression with their lifetime (Leino & Kisch, 2005).   

2.2 Substance use 

2.2.1 Substance use on post-secondary campuses 

Like depression, substance use is a “young adult issue” with the prevalence of 

substance use being consistently highest among the young adult group as compared to 

adolescent or adult cohorts. The onset and escalation of drug use most commonly 

occurring during young adulthood (Caldeira et al., 2009; Hammond et al., 2005; 

Leatherdale et al., 2008; Needham, 2007; Wechsler, 1996). On college and university 

campuses in Canada and the United States, in fact, the use of tobacco, alcohol and 

marijuana is so commonplace that many students consider use of these substances to 

be normal behaviours (Beck et al., 2009; Kuo, Adlaf, Lee, Gliksman, Demers, & Wechsler, 

2002; Leatherdale et al., 2008; Mitka, 2009; Needham, 2007; Park & Levenson, 2001; 

Pauley & Hesse, 2009; Wechsler, 1996).   

2.2.2 Tobacco use on post-secondary campuses 

In 2008, 27% of 20-to-24 year olds in Canada smoked cigarettes (CTUMS, 2009). 

Overall, the prevalence of tobacco use in the Canadian population has declined over the 

past decade.  Even so, smoking among young adults has declined at a slower rate than it 
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has for all other age groups, and the prevalence of smoking has consistently remained 

highest among young adults. Post-secondary students account for 30% of young adult 

smokers and 7% of all smokers in Canada (Hammond, et al., 2005).   

Of note, around 1 in 10 smokers had their first cigarette and about one quarter 

escalated from occasional to regular smoking after the age 19, i.e. when they are 

transitioning from high school into their post-secondary education (Cairney & Lawrance, 

2002; Hammond et al., 2005; Wechsler, Rigotti, Gledhill-Hoyt, & Lee, 1998). 

2.2.3 Alcohol use on post-secondary campuses  

The overuse of alcohol on college and university is well-documented (Pauley & 

Hesse, 2009; Wechsler, 1996). Alcohol consumption is reported by a large majority of 

students (Caldiera et al., 2009; Mitka, 2009; Ross & Tisdall, 1994; Wechsler, 1996).  The 

most recent Canadian Campus Survey shows that 82.3% of first-year students drink 

alcohol (Adlaf et al. 2005).  Mitka (2009) and Ross and Tisdall (1994) estimate that 20-

25% of North American students’ drinking habits qualify as a drinking problem according 

to DSM-IV criteria for alcohol use disorders.  

2.2.4 Marijuana use on post-secondary campuses 

In a commentary, for the Society for the Study of Addiction, MacLeod (2008) 

notes that the prevalence of current marijuana use in the American population is 

between 5% and 10%.  Among U.S. post-secondary students, however, prevalence of 

current marijuana use is typically in the range of 9.4% to 30% (Beck et al., 2009; Caldeira 

et al., 2008; Page & Scanlan, 2000; Stecker, 2004; Wechsler & Kuo, 2000). The results 

from the U.S. College Alcohol Study (CAS) study indicated that “past 30 day” use of 
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marijuana increased from 12.9% in 1993 to 15.7% in 1997 (Gledhill-Hoyt, Lee, Strote, & 

Wechsler, 2000). Results from the 2006 Monitoring the Future Survey indicate that 

30.2% of American post-secondary students have used marijuana in the past year 

(Caldeira et al., 2008).  While there are fewer large-scale surveys of young adult’s 

marijuana use in Canada, there is evidence to suggest similar rates of marijuana use in 

this country.  For example Leatherdale et al., (2007) report data from the Canadian 

Addiction Survey (2004) which suggests that 18 to 24 year olds have the highest 

prevalence of marijuana use with 70% reporting “ever” using marijuana. Between 1994 

and 2004, rates of use doubled from 23% to 47% for “past year” use.  

2.3 Co-morbidity of depression and substance abuse 

2.3.1 Data sources  

In studies of the general population, it is well-established that depression is 

strongly associated with the use of any or all three of, tobacco, alcohol and marijuana 

(Buckner, Keough & Schmidt, 2007; Cranford, Eisenburg & Serras, 2009; Degenhardt, 

Hall & Lynskey, 2003; McChargue, Spring, Cook, & Neumann, 2004;  Read, Wood, 

Kahler, Maddock,& Palfai, 2003; Vickers et al., 2001). As described below, this appears 

to be true in the post-secondary population as well.   Of note, however, empirical 

evidence of co-morbidity of depression and substance use among post-secondary 

students originates almost exclusively from U.S. studies. Large-scale investigations of 

Canadian students (e.g., the Canadian Campus Survey) address mental health as 

opposed to depression. Thus, unless otherwise indicated, the research in this section is 

drawn from American sources.  
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2.3.2 Tobacco use and feelings of depression 

It has been well documented that smoking and depression are co-morbid: 

tobacco use is consistently higher among people suffering from depression and feelings 

of depression compared to those not suffering from depression (Chaiton, Cohen, 

O’Loughlin, & Rehm, 2009; Epstein, Induni, & Wilson, 2009; Fergusson, Goodwin, & 

Horwood, 2003; Lenz, 2004; McClave et al., 2009; McChargue et al., 2004; Solberg, 

Boyle, McCarty, Asche, & Thoele, 2007). McChargue et al. (2004) indicated that U.S. 

students with a history of depression were 5.8 times more likely to be smokers than 

those with no history of depression. Exploring depression and tobacco use, Lenz (2004) 

sampled 203 first and second year American university students. In her sample of mostly 

white, female students, those who reported being diagnosed or treated for depression 

(22% of the sample) were 7 times more likely to smoke than those who did not report 

depression. In a survey of 591 students between the ages of 18 and 24, 32% of non-

smokers and 40% of smokers reported feelings of depression (Vickers et al., 2001).  

2.3.3 Alcohol use and feelings of depression 

Results from the 2002 U.S. National College Health Assessment suggest that 

university students who use alcohol are more likely than those who do not use alcohol 

to report depression at 74.1% and 69.2% respectively (Englehard Foundation, 2003). The 

Canadian Campus Survey revealed that 9.0% of students with clinically elevated distress 

(including but not limited to feelings of depression) engaged in harmful or hazardous 

levels of drinking (Adlaf et al., 2005). Feelings of depression are also associated with 

higher rates of binge drinking.  Specifically, in a large Midwestern United States 
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university, 2,843 students completed an internet survey to assess substance use and 

mental health behaviours. Results from this study indicated that higher scores on the 

Patient Health Questionnaire-9 (a screening instrument based on the nine DSM-IV 

criteria indicating a Major Depressive episode) were associated with higher odds of 

binge drinking (Cranford, Eisenberg, & Serras, 2008).  

2.3.4 Marijuana use and feelings of depression 

Degenhardt, Hall, and Lynskey (2003), in their review of the literature, state that 

depression has a consistent positive correlation with frequent marijuana use.  The 2002 

U.S. National College Health Assessment survey similarly reveals that marijuana use is 

more likely among students who report more depressive symptoms than among those 

with fewer depressive symptoms: 27.1% and 18.9% respectively (ACHA, 2002).  Buckner 

et al. (2007) state that individuals with high rates of depression are six times more likely 

to have cannabis use disorder than those who are not depressed. In the literature, there 

are no Canadian studies available regarding depressive symptoms and marijuana use in 

post secondary populations. However in their study of 12,771 junior and senior high 

school students from Atlantic Canada, Poulin, Hand, Boudreau and Santor (2005) found 

that marijuana use predicted a greater number of depressive symptoms. 

2.4 Reasons to be concerned about depression and substance use on campus 

The presence and co-morbidity of depression and substance use among students 

is concerning for several reasons. First, depressive symptomatology, alcohol 

consumption, smoking, and marijuana use each has negative consequences for the 

individual. Second, depression and substance use also have a negative impact on the 
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institution students attend. Finally, given the etiology of these conditions, it seems likely 

that the transition from a high school to post-secondary environment could trigger or 

escalate either depression, substance use, or both. This has implications for institutional 

capacity to support students, and the potential for negative individual and institutional 

consequences to escalate.1

2.4.1 Depressive feelings and substance use negatively affect post-secondary students 

 Each of these concerns is discussed in the following section.  

The literature is clear that clinical and/or non-clinical depression and substance 

use are often co-occurring conditions with sequelae that include: poorer physical health, 

sleep disorders, risky sexual behaviour, violence, self injury and suicide (Bennett & 

Bauman, 2000; Grello, Welsh & Harper, 2006; McCargue et al., 2004; Park & Levenson, 

2002; Rivinus, 1990; Swanholm, Vosvick & Chng, 2009; Voelker, 2003).   

2.4.1.1 Physical health. Students suffering with depressive symptoms reported 

more frequent visits to the doctor and more symptoms of physical illness including 

increased body aches and pains, nausea and headaches, more frequent colds, increased 

allergy symptoms and sleep problems (Rawson, Bloomer & Kendall, 2001). Alcohol and 

marijuana use are also linked with many health problems. Young adults experience 

more general health problems including reduced immune function, increased 

gastrointestinal and respiratory problems, hypertension, pancreatitis, sexually 

transmitted infections and unintentional personal injury (Courtney & Polich, 2009; 

Wechsler, Molnar, Davenport & Baer, 1999). Other consequences of excessive alcohol 

                                                           
1 Although U.S. post-secondary campuses are mandated to provide support for all students, the literature 
suggests that campus resources are stretched (Bennett & Bauman, 2000; Pledge, Lapan, Heppner, 
Kivlighan,  Roehlke, 1998;  Stanley & Manthorpe, 2001). In Canada, campus health clinics have no such 
mandate, but certainly are experiencing more pressures to support students’ mental and physical health. 
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use include hangovers with symptoms of headaches, nausea, vomiting, as well as 

blackouts, and memory loss (Ross & Tisdall, 1994). There is also the potential for alcohol 

overdose and poisoning (Courtney & Polich, 2009; Wechsler et al., 1999).  

Epidemiologic evidence relating tobacco exposure to chronic disease is profound 

and is therefore considered a major threat to public health due to its acknowledged 

adverse health effects (Faught, et al., 2009). Exposure to direct and secondhand smoke 

is related to an increasing frequency of diseases among children and adults, such as 

respiratory illness, asthma, otitis media, chronic obstructive pulmonary disease, 

bronchitis, hypertension, aneurisms, stroke, sudden infant death syndrome, vascular 

dysfunction, and predisposition towards coronary vascular disease and cancer (An et al., 

2009; Gilpin, White & Pierce, 2005).  Furthermore, the vast majority of young adults 

who use tobacco (86.7%) are at a greater risk for remaining smokers for their lifetime, 

thus increasing their risk of disease and premature death (Gilpin, et al. 2005).  

Using marijuana has many of the same physical health risks as smoking tobacco.  

Leatherdale et al., (2007) indicate that consumption of a single marijuana cigarette 

exposes the user to more toxins than a tobacco cigarette; however, this effect is 

tempered by the fact that tobacco users typically smoke more cigarettes per day than 

marijuana users.  Marijuana use, like alcohol use, causes poor psychomotor function, 

impairments to attention, memory and learning, and aggravation of other psychological 

disorders (Caldiera et al, 2008; Porter & Pryor, 2007; Vik et al., 2000; Wolver, 2002). 

2.4.1.2 Risky sexual behaviours. Both feelings of depression as well as use of 

alcohol and marijuana are linked with increased risky sexual behaviours, (Bennett & 
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Bauman, 2000; Bon, Hittner & Lawandales, 2001; Ramrakha, Caspi, Dickson, Moffitt & 

Paul, 2000; Swanholm, Vosvick, & Chng, 2009). In a study of 404 undergraduate 

students from a large university in the southeastern United States, Grello, Welsh and 

Harper (2006) found a relationship between depression symptomatology and casual 

sexual activity.  Among female students, in particular higher depression scores were 

associated with greater likelihood of engaging in casual sex, having more sexual 

partners, having intercourse for the first time with a casual partner and feeling regret 

after a casual sexual encounter.  It has also been shown that post-secondary students 

are more likely to engage in unprotected sexual activity when they are under the 

influence of alcohol or drugs (Bon, et al., 2001).   

2.4.1.3 Suicide. Perhaps the most unfortunate and devastating effect of 

depression is suicide. With increased severity of symptoms, suicidal thoughts (ideation) 

and suicide attempts increase. Nemeroff et al. (2001) (cited by Garlow et al., 2008) 

suggests depression has been consistently identified as a risk factor for suicide in teens 

and young adults. Current research by Arria et al. (2009) suggests that alcohol use 

disorder is associated with suicide ideation but that suicide ideation and suicide is multi-

factorial with many influencing factors, including depressive symptoms, low social 

support and father-child conflict. In other research by Wish et al. (2010), higher levels of 

depression were found in those who experienced suicide ideation often compared to 

those who experience it once. Regardless of its causes or correlates, suicide is the third 

leading cause of death among teenagers and young adults (CDC, 2004; Garlow et al., 

2008). According to recent results for the (national) American College Health Survey, 
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approximately 10% of students have “seriously considered suicide” within the past year 

and 1.6% had attempted suicide.  A study of 729 students at Emory University in the U.S. 

revealed that 16.5% reported having attempted suicide (Garlow et al., 2008).   

2.4.2 Depressive feelings and substance use negatively impact effective coping 

abilities 

For some students, use of substances serves not only as a social function, but as 

a coping function to deal with feelings of depression as well (Bennett & Bauman, 2000; 

Chaiton, Cohen, O’Loughlin & Rehm, 2010; Park & Levenson, 2002; Pauley & Hesse, 

2009). In their study of depression, and drinking behaviours among 54 college students, 

Pauley and Hesse (2009) found different motivators to drink alcohol. These include 

purely social intentions, sensation seeking and attempts to deal with underlying 

psychological conditions. With respect to the latter reason, students who felt depressed 

consumed more alcohol than students who were not feeling depressed. Indeed students 

who feel depressed and use substances often experience difficulties coping with the 

demands of the post secondary environment (Bennett & Bauman, 2000; Park & 

Levenson, 2002; Read et al., 2003). 

Tobacco and marijuana are similarly used as strategies for coping with feelings of 

depression. For example, Pedersen and von Soest (2009) studied the associations 

between daily smoking, nicotine dependence, depression, anxiety and suicide attempts 

in a 13-year longitudinal study of 1,501 individuals from 13-27 years of age. They 

concluded that a possible reason for smoking is self-medication to cope with other 

underlying factors that predispose individuals to poor mental health.  
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Beck et al. (2009) examined the social context of marijuana use and depressive 

symptoms among college students. Using data from the College Life Study (a 

longitudinal study including a cohort of 1,253 undergraduate students from a large mid-

Atlantic university); they concluded that there was a variety social reasons students 

used marijuana. A majority of students reported using marijuana to enhance social 

interaction; however students also used marijuana to enhance peer acceptance, cope 

with emotional pain, and facilitate sex.  Depressed students were more likely to use 

marijuana in these latter three contexts, with relief of emotional pain being their most 

common response.  These findings were consistent with Beck et al. earlier (2008) study 

of alcohol use and depression, and suggest that depressed students consume alcohol 

and use marijuana to relieve emotional pain from depression.  Read et al. (2003) suggest 

that students with poor coping skills perceive that substance use will alleviate negative 

moods and emotions, reduce tension and anxiety, and increase comfort in a social 

setting.  Unfortunately despite students’ expectations that use of substances such as 

alcohol will have positive outcomes and generate a more positive mood, this is not 

necessarily the case.  For example, alcohol consumption, especially binge drinking to 

cope with stress, is often associated with more impulsive and more risky behaviours 

(Bennett & Bauman, 2000).  It appears that individuals who use alcohol to cope are 

likely to drink substantially more than those who do not use alcohol to cope. They are 

also more likely to experience negative consequences from alcohol such as unplanned 

sexual activity, personal injury and trouble with the law (Park & Levenson, 2002).  
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Overall, the studies reviewed here suggest that  alcohol, tobacco and marijuana 

use are a problem on campus not only for the harmful effects of the drugs themselves, 

but also because students may be using drugs instead of more suitable health enhancing 

options to deal with feelings of depression. Post-secondary students who suffer feeling 

of depression and engage in substance use are generally less able to function effectively 

and independently in the campus environment (Beck et al., 2009; Bennett & Bauman, 

2000; Park & Levenson, 2002; Read et al., 2003). They usually have co-occurring physical 

and psychological problems that will potentially increase the demands they place on 

campus healthcare services.  This will also interfere with the students’ ability to 

participate completely in campus life and therefore reduce quality of life. 

2.4.3 Transitioning to post-secondary may trigger feelings of depression and use of 

substances 

While the transitional time of moving from high school and family support to 

more independent living in a new social and academic environment is exciting for most 

students; increased symptoms of depression often become evident immediately prior 

to, or during the transition into post-secondary studies (McCarthy et al., 2006). First 

year students experience more symptoms of depression than students in other years of 

study (Brougham, Zail, Mendoza & Miller, 2009; Dyson & Renk, 2006; Lenz, 2004: 

McCarthy et al., 2006; Oliver, Reed & Smith, 1998). Voelker (2003) notes in her 

commentary the proportion of first year students who felt overwhelmed had doubled 

from 16% in 1985 to 30% in 1999.      
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The increase in depression may be reaching unparalleled levels. Research on 

North American campuses has shown that rates and severity of depression have 

increased over the past decade. Alcohol and marijuana use have remained consistently 

high or increased and tobacco use has declined far less than in other populations. 

Consequently demands on campus counseling centers have also risen by about 1% per 

year (Voelker, 2003). Data collected by Pledge, Lapan, Heppner, Kivlighan and Roehike 

(1998) illustrates this rise. Examining the presenting concerns of 2,326 students at a 

large mid-western university in the United States between 1989 and 1995 they 

determined that the level of severity of concerns had increased over the 6-year period. 

They concluded that “serious types of problems presented in counseling centers have 

increased to a ceiling that may have now stabilized at a higher level of severity than 

prior decades” (p. 387).    

More recently, Benton, Robertson, Tseng, Newton and Benton (2003) reached a 

similar conclusion. Over a 13-year period from the 1988 school year to the 2000 school 

year, they collected data from 13,257 students who accessed counseling services at a 

large mid-western American university. Notable increases were observed in the 

percentage of students who were having difficulties in 14 of 19 identified problem areas 

including depression, and substance abuse. Furthermore, students presenting concerns 

were increasingly more complex, with the number of students accessing services for 

treatment of depression doubling and the number of students reporting suicidal 

thoughts tripling.  
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Considering that about 85% of students who are experiencing depression do not 

access campus health services (Bayram & Bilgel, 2008), these data may under-estimate 

the size of the potential demand for service.  Likewise, the strong relationship between 

depression and substance use suggests a concomitant increase in problem drinking, 

marijuana use, and smoking.  

The gravity of the situation illustrated by these statistics is amplified by the 

growing numbers of young adults pursuing post-secondary education. In recent years, 

post-secondary institutions have accepted increasingly higher numbers of students. 

Ontario, for example, not only had the highest post secondary school enrolment of all 

Canadian provinces, it has recently experienced tremendous growth in enrollment. 

Statistics show that the growth in enrolment experienced in Ontario over the past 

decade was five times greater than the enrolment increase seen in the 1990s.   The 

Reaching Higher plan implemented by the McGuinty government resulted in 120,000 

more students attending university or college in 2003-2004 than in 2002-2003: a 31% 

increase in enrolment. With even more students expected to enroll in post-secondary 

studies in Ontario and with already-high rates of depression in this age group the 

implications for health services on campus are profound.  

One unintended consequence of ever-growing enrolments is that more students 

with serious mental health issues, including depression and substance use problems are 

continuing their education beyond high school (Goldrick-Rab, 2006).  Increasing the 

number of students who are eligible to pursue post-secondary studies may lower the 

academic standard for entry. Because poor mental health (including depression) can 
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hamper academic performance, students with mental health concerns may previously 

have been screened out by higher entry standards. As entry requirements are lowered, 

they may be more able to meet them. This could result in an increase in the number of 

students on campus who experience feelings of depression (or other mental health 

issues), and seek health services and support. Unfortunately, post-secondary institutions 

may be ill prepared and lack the capacity to accommodate these students’ needs 

(Stanley & Manthorpe, 2001). Bishop (2006) acknowledges in his study of service 

utilization with the demand for counseling services rising from 53% to 86% from 1985 to 

2004, counseling services have encountered an escalating level of difficulty meeting the 

mental health needs of students. Given the already high prevalence of depression and 

substance use among young adults, the potential for depression to be triggered and 

substance use to escalate during the transition to post-secondary, then post-secondary 

institutions may become overwhelmed with greater numbers of unhealthy students.  

2.5 Summary of depression and substance use 

The evidence from the literature is clear that feelings of depression and use of 

substances are common and often co-morbid on post secondary campuses. They have a 

number of adverse consequences that severely influence a student’s quality of life and 

others in the campus community. The growing incidence of depression and steady or 

growing incidence of substance use coupled with the increasing numbers of students on 

university and college campuses have the potential to overwhelm campus health 

services unless effective, efficient services can be provided. It is essential to better 

understand depression and substance use in this population so the growing number of 
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students can be supported and encouraged to become healthy well-adjusted adults, and 

so the campus environment remains positive, healthy and conducive to learning. 

Looking forward, it is important for the institution and health services to be aware of 

these issues to plan and implement effective services.  

2.6 Reasons to expect differences in college and university students’ experiences 

of depression and substance use 

2.6.1 Empirical evidence 

The literature reviewed here clearly suggests that both depression and 

substance use have serious implications for the overall health and well-being of post-

secondary students and place heavy demands on campus resources, including health 

services.  Notably however, the research does not consider whether depression and/or 

substance use are experienced differently by 2-year diploma-seeking college students 

and 4-year degree-seeking university students. For example, in the comprehensive 

literature review for this thesis, no published studies were found addressing potential 

difference in prevalence, severity or correlates of depression between college and 

university students. With respect to substance use, only two studies addressing 

differences between college and university students were found. Both were based on 

U.S. samples, and both determined that more college than university students smoked 

tobacco, used marijuana, and consumed alcohol (Sanem, Berg, An, Kirch & Lust, 2009; 

Van Kim, et al., 2010). The absence of research may seriously undermine the ability of 

college health professionals and administrators to support their students’ health and 

maintain a quality learning environment, seems surprising given colleges’ increasing 
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commitment to student health.  Van Kim et al. (2010) further note that this absence of 

research into the two sub-populations of young adult students is surprising given the 

ample evidence that individual, familial and socio-environmental factors differentially 

influence educational pathways to college or university. Indeed the dynamic cascading 

theory (Dodge et al., 2009) clearly supports the view that likely heterogeneity within the 

post-secondary student population would manifest as differences in college students’ 

and university students’ experiences of depression, their use tobacco, alcohol and 

marijuana, and the inter-relationships among depression symptomatology and use of 

substances.   

2.6.2 Dynamic cascading theory 

The likelihood of health differences between college and university students is 

suggested by theories addressing developmental processes during adolescence and 

emerging adulthood. The dynamic cascading theory, in particular, explains and predicts 

pathways that may lead to substance use including tobacco, alcohol and marijuana use 

(Figure 2.1). Furthermore, it disentangles the web of relationships and complexities that 

precede and determine the outcomes of substance use. Given the frequent co-

occurrence of substance use and feelings of depressions among teens (Normura et al., 

2002; Reinherz et al., 1999; 2003) and young adults (Lenz, 2004; Needham, 2007; Pauley 

& Hesse, 2009), this theory’s attention to “the dynamic relations between the individual 

and multiple social contexts across development from birth through adolescence” 

(Dodge et al., 2009) (p. 2) provides a framework for understanding potential differences 
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                Difficult Child Factors                                  Adverse Socio-cultural Context 

                                               ↘                                           ↙ 

Early Parenting Problems 

↓ 

Early Behaviour Problems 

↓ 

Early Peer Problems 

↓ 

Adolescent Parenting Problems 

↓ 

Adolescent Peer Problems 

↓ 

Initiation of Illicit Substance Use 

Adaptation from Figure 1: p. 22 Monographs of the Society for Research in Child Development- (Dodge, Malone & 

Schulenberg., 2003) 

 

Figure 2.1. Dynamic Cascading Model 
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in college and university students’ experiences of depression and use of substances.  

 According to Dodge et al. (2009), risk factors for youth substance use that have 

been identified in the literature include, early family social-ecological factors (e.g., early 

parenting and care-giving, early childhood behaviour, early peer relations), as well as 

parenting and socio-cultural in early adolescence, and adolescent peer relations.  This 

model incorporates these diverse risk factors into a sequential order, proposing that 

early experiences, choices and outcomes build on each other and can predict future 

actions and behaviours (see Figure 2.1). Specifically, the model postulates that 

ecological risk factors such as poverty, stress and family history of substance use make it 

challenging for parents to manage their children effectively may contribute to early 

onset of substance use in the children. For example, dysfunctional parenting is 

associated with children’s early conduct problems upon entering school. Early conduct 

problems are, in turn, predictors of early onset substance use. Early behaviour or 

conduct problems in school promote negative reactions from peers, teachers and other 

adults. This can escalate the problems making children feel further rejected and 

marginalized. Additionally, peer rejection promotes a child’s risk of future substance 

use. 

 As children move into adolescence, effective parenting should change from 

behaviour management and teaching to monitoring and supervision of activities and 

friends. If effective monitoring is absent, adolescents have less guidance and 

accountability and in the absence of these parameters may associate with deviant peer 

groups. This again leads to an increased risk of substance use. Each domain or step of 
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this model is influenced by the preceding steps, choices and actions can either “break 

the cycle” or reinforce it. Ultimately, the model leads to the conclusion that early (vs. 

later) onset of substance use is most concerning because it predicts future substance 

use, under achievement in education, and hence underemployment (Dodge et al., 

2009). 

While Dodge et al. (2009) do not specifically address depression in their 

theoretical model of substance use, the co-morbidity between depression and 

substance use suggests that feelings of depression fit into this model at the various 

stages of childhood and adolescent development. Young adults with depression are 

more likely to have experienced poor social and familial support and more negative life 

events during adolescence (Stemmler & Petersen, 2005). Childhood and adolescent 

experiences linked to depression include family dysfunctions such as conflict and abuse, 

as well as anxious or dependent behaviours (Reinherz et al., 2003). Likewise, childhood 

trauma (i.e., actual count of traumatic events during childhood) is positively associated 

with increased depression and distress in young adulthood (Stephens, Dulberg & 

Joubert, 2000). Research shows that individuals with a history of adverse childhood 

experiences such as family conflict, physical and sexual abuse and violence are more 

likely to develop depression and substance abuse problems than individuals from 

cohesive, well-functioning families (Nomura et al., 2002; Reinherz et al., 1999; 2003). In 

addition to family influences, research shows that social support with peers is important 

for the management of stress and depression (Pauley & Hesse, 2009; Stemmler & 

Petersen, 2005). Positive strong social support is also known to be a protective factor 



30 
 

 

against depression: individuals with large social networks display fewer depressive 

symptoms (Brougham et al., 2009; Pauley & Hesse, 2009; Stemmler & Petersen, 2005).           

 Overall, the dynamic cascading model illustrates how individual, familial, and 

socio-environmental factors set the stage for childhood health behaviours, and in turn, 

for healthy choices in adolescence. As described below, many of the same conditions 

influencing onset of substance use and feelings of depression in youth also directly and 

indirectly influence academic achievement and educational pathways.  

2.6.3 Pathways to college versus university 

There is evidence that family background is associated not only with substance 

use and depression among youth and young adults, but also with academic achievement 

and educational pathways (Karmaker & Breslin, 2008; Starfield, Riley, Witt, & Roberson, 

2002). Using longitudinal data collected from 17,000 individuals participating in Britain’s 

National Child Development Study, Schoon, Parsons and Sacker (2004) determined that, 

unless they were able to develop and utilize strong social supports, youth from 

socioeconomically-disadvantaged families fared less well in high school, received less 

post-secondary education, accepted lower paying lower status jobs, and experienced 

more health concerns (including depression) than youth from better-off families. The 

researchers concluded that experiences in high school influenced post-secondary 

educational attainment, which was in turn, influenced psychological adjustment and 

health in early adulthood.  

Early experiences of substance use and depression are also related academic 

pathways. For example, studies of adolescent depression yield considerable evidence 
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that depressive symptomatology is negatively related to both current and future 

academic performance (Reinherz et al., 1999; Frojd et al., 2008; Field et al., 2001; 

Shahar et al., 2006).  Field et al. (2001) determined that depressed adolescents had 

lower grade point averages, spent less time doing homework and had less social support 

during high school than their non depressed peers. With respect to future academic 

performance, Reinherz et al.’s (1999) longitudinal study of 354 U.S. youth revealed that 

depressive symptoms during adolescence interfered with academic performance and 

were a predictor for poor academic achievement later in life.  It has also been suggested 

that students who do not expect to attend university due to family circumstances such 

as finances or parental education may be less inclined to work hard in school and may 

be more willing to experiment with substances (King, Meehan, Trim & Chassin, 2006).  

Youth who use more substances or who use substances more often may also 

associate with and take on values of peers who are less likely to value higher education 

(Baurind & Moselle, 1985).  King et al. (2006) and Baurind and Moselle (1985) suggested 

that youth who escalate drug use in late adolescence and early young adulthood 

demonstrate fewer well-developed self-regulatory mechanisms and coping skills. These 

deficits can not only serve to further escalate drug use, but can also impede 

development of social and behavioural competencies associated with post-secondary 

educational success. Schulenberg, Bachman, O’Malley and Johnston (2010) reached 

similar conclusions in their study of high school educational success and post-high 

school substance use. They found that individuals who used substances in their last year 

of high school were more likely to continue the same behaviours afterwards, and that 
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this continued use of substances exerted downward pressure on academic performance 

making it harder for these students to enter university.  

2.7 Conclusion 

According to the literature reviewed here, experiences of depression and use of 

alcohol, marijuana and tobacco are relatively common on post-secondary campuses.  

The literature demonstrates that depression and substance use have serious negative 

implications for both the individual student and the institution he or she attends. It also 

suggests that the transition from high school to post-secondary education may trigger or 

escalate feeling of depression and use of substances for some students.  

One area of understanding that seems to be particularly lacking, however, is 

whether the experience and correlates of depression are similar for college and 

university samples. As outlined above, there are compelling reasons to suspect that the 

experience and correlates of depression and depressive symptomatology may, in fact, 

differ for college and university students. For example, students with poor academic 

achievement in high school are more likely to feel depressed and also not continue post-

secondary studies or perform poorly if they do continue. Students who feel depressed 

are more likely to use tobacco, alcohol or other substances, which in turn is associated 

with poor academic achievement. Overall, as suggested both in the literature and by 

theories of youth development, there appear to be a number of overlapping and 

contributing factors that could differentially impact the rates and experiences of 

depression between college and university students. 
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With virtually all studies of depression among post-secondary students relying 

on university samples despite potential differences between university and college 

students, an evidence-based understanding of depression among young adults is 

hampered, and colleges have virtually no population-specific empirical evidence on 

which to base health programming. In regards to 2-year college student populations  

Van Kim et al. (2010) proposed that additional research is needed to “determine the 

most effective way of targeting this population and the leading risk behaviours 

experienced by this age group” (p. 8).  

In the end, the growing number of young adults pursing post-secondary 

education increases the need for campus health services to be able to offer effective, 

efficient support to students experiencing symptoms of depression. The lack of data 

addressing to what extent patterns and experiences of depressive feelings and 

substance use are different for students who have pursued college or university 

education all point to the need for the current study. 

2.8 Purpose 

 The goal of this study is to examine whether and to what degree feelings of 

depression and use of substances (tobacco, marijuana, and alcohol) differ between first 

year college and university students. The effect of educational setting (college versus 

university) on the relationships between use of substances and feelings of depression 

will be examined.  
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Research questions to address the goal of this study are as follows: 

1: Does the prevalence of depressive symptomatology and substance use differ 

between first year university and college students? 

2: Are tobacco use, alcohol use, marijuana use and educational setting related to   

depressive symptomatology among first year students? 

3: Are tobacco use, alcohol use and marijuana use differentially related to 

depressive symptomatology among first year students depending on their 

educational setting (college vs. university)?  

 The last question in particular examines whether educational setting mediates 

the relationship between substance use and depressive symptomatology (such that 

educational setting partially or completely accounts for  the relationship between 

substance use and depression) and/or, whether educational setting moderates the 

relationship between substance use and depressive symptomatology (such that the 

strength of the relationship between substance use and depression differs for 

college and university students). 
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CHAPTER 3 - METHODS 

3.1 Research Design 

This study incorporated an epidemiologic cross sectional design to compare data 

collected from a college and a university located within the Niagara Region, Ontario, 

Canada. Secondary data analysis was possible with the availability of data from the 

National College Health Assessment (NCHA) (Print copy of the NCHA can be seen in 

Appendix A). Data for this study were collected in March 2009 from a representative 

sample of undergraduate students from Brock University and in April 2010 from a 

census sample of students from Niagara College of Applied Arts and Technology. 

Research ethics boards (REB) at both institutions provided ethics approval 

(Email/written confirmation of REB approval for Brock University and Niagara College 

can be reviewed in Appendix B, and C).  

3.2 National College Health Assessment Survey 

The National College Health Assessment (NCHA) was developed by the American 

College Health Association in order to support campus health service providers, 

educators, administrators and counselors to assess student health factors. The NCHA 

survey addresses issues relevant to post-secondary educational institutions, including 

health risk behaviours, health protective behaviours, prevalence of health behaviours, 

health outcomes, and perceived norms. Measures of school involvement, academic 

performance, and demographics are also included (ACHA, 2004).  

Development of the NCHA began in 1998-1999 with the establishment of an 

inter-disciplinary team of college health professionals. The goal of the American College 
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Health Association was to produce a health survey instrument that educational 

institutions could use to collect data about health behaviours that affect academic 

performance, retention, and campus life. Based on a systematic review of well 

established survey instruments, the NCHA survey was created. Containing many 

elements from other national surveys—most notably the National College Health Risk 

Behaviour Survey (NCHRBS) developed by the Center for Disease Control and 

Prevention—the NCHA examines six different content areas including: Health, Health 

Education and Safety; Alcohol, Tobacco and Drugs; Sex Behaviours, Perceptions and 

Contraception; Weight, Nutrition and Exercise; Mental and Physical Health; 

Impediments to Academic Performance; and Demographics.  

The NCHA survey was pilot tested in 1998 and 2002. The original survey was 

administered in the classroom using pencil and paper. In 2002, the web-based survey 

was favourably pilot tested. To assess reliability and validity of the NCHA survey, data 

were compared with the NCHRBS. Additionally, survey items were grouped into subject 

areas and Cronbach’s alpha was used to measure internal consistency among survey 

items. Results revealed moderate to high inter-item reliability signifying good internal 

consistency. Results from pilot tests also showed sufficient construct validity (i.e., the 

extent to which one item relates to another variable within a “system of theoretical 

relationships”) (Babbie, 1998). 

Institutions wishing to administer the NCHA survey purchase it from the 

American College Health Association. In turn, the American College Health Association 

manages the administration of the survey using email addresses, letters of invitation, 
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consent forms, reminder letters, debriefing information provided by the institution. 

Continuous contact with the American College Health Association is maintained 

throughout the survey distribution process. Upon completion of all data collection, the 

American College Health Association provides an anonymized cleaned final data set and 

codebook to the educational institution.  

3.3 Participants 

3.3.1. Institution selection  

Participants included students enrolled at Brock University and Niagara College 

of Applied Arts and Technology. Both schools are located in the Niagara Region of 

Ontario, Canada. It was assumed that their geographic proximity would help mitigate 

varying socio-political circumstances that might occur if the schools were from different 

communities.   

Brock University students completed the NCHA survey in the 2008/2009 school 

year.  In that academic year, there were 12,891 undergraduate students enrolled. Of 

those students 6,382 (41%) were male and 9,049 (59%) were female. Among the first 

year students who attended Brock University, 94.8% were from Ontario, 0.9% originated 

within the rest of Canada, and 4.3% came from outside of Canada. Brock University has 

seven academic faculties including Applied Health Sciences, Business, Education, 

Humanities, Mathematics and Science, Social Sciences and Graduate Studies. Brock 

University is a medium-sized university and operates a main campus in St. Catharines as 

well as at a satellite campus in Hamilton. Only students from Brock University’s main 

campus were included in the survey.  
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Niagara College students completed the NCHA survey in the 2009/2010 school 

year.  In that academic year, Niagara College had 7,311 full time students with equal 

enrolment of male and female students. International students accounted for 7% of the 

student population. Niagara College offers more than 90 post secondary programs in 

the schools of Academic and General Studies, Business and Entrepreneurship, 

Information and Media Studies, Environment, Horticulture and Agribusiness, Health and 

Community studies, Hospitality, Tourism and Technology. Niagara College is a medium 

size community college with four campuses located across the Niagara Region.  The 

main campus is in the city of Welland; the Niagara-on-the-Lake campus and Ontario 

Street Satellite campuses are located in St. Catharines, and the Maid of the Mist campus 

is located in Niagara Falls. Only students from the main campus in Welland were 

included in the survey.  

3.3.2. Sample frames 

The Brock sample frame was a proportionate stratified random sample, where 

strata were equal to year of study (1, 2, 3, 4, and graduate). The aim was to create a 

sample frame of approximately 7,000 full time degree seeking students proportionately 

representing the identified years of study.  Based on size of strata, a proportionate 

random sample of full time students was drawn from those strata. Continuing 

education/non credit students were excluded. The stratified random sample of 

undergraduate students was generated by Brock University’s Registrar’s office, with 

support from the Vice President Student Services and Brock Information Technology 



39 
 

 

Services department. The Niagara sample frame was a census sample of all 7,311 full 

time diploma seeking students.  

3.3.3. Participant recruitment 

Using their registration software, the Registrar’s Offices at both institutions 

generated email addresses for students identified as potential participants and provided 

these email addresses to the American College Health Association who administered the 

survey from this point forward. With the slight variations noted between the two 

schools, the following procedures were used to recruit participants.  

At Brock University, promotional posters were displayed for two weeks prior to 

the survey, informing students of the study. In response to the request of the Niagara 

College Research Ethics Board, no posters were displayed. Instead, an announcement of 

the study was posted on Niagara College electronic blackboard system. It informed 

students of the upcoming survey and gave instructions for how to withdraw from the 

initial email invitation. No refusals to participate were received from students at Niagara 

College at that point. 

On behalf of the participating institutions, the American College Health 

Association sent out the letter of invitation to all student email addresses supplied by 

the Registrar’s Offices at both institutions (Niagara College email invitation and letter of 

informed consent can be reviewed in Appendix D). At each institution, three separate 

email reminders were also emailed to potential participants (the reminder email 

generated by ACHA for Niagara College students can be reviewed in Appendix E).  
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3.3.4. Response rates 

 A response rate of 16% was obtained at Brock University, with the final sample 

including 1,143 students. At Niagara College, the response rate was 7% with a final 

sample of 464 students. Response rates of first year students at Brock University and 

Niagara College were 13.5% (312 of 2,310) and 6.4% (217 of 3,400).  

3.4 Measures 

The entire NCHA questionnaire is presented (A print copy can be found in 

Appendix A).  Measures relevant to this study are described below; questionnaire 

numbers are also provided to show where these measures are located on the NCHA 

questionnaire.   

3.4.1. Demographics  

The following demographic data were collected for all survey respondents: age, 

gender, year of study, and full-time/part-time status.  Age was a continuous variable 

measured in years. Gender included the response options male, female and 

transgender. Participants selecting transgender were screened out at the request of the 

Research Ethics Boards (due to small cell size and the potential for personal identity to 

be revealed). For the variable year of study, response options included: 1st year 

undergraduate, 2nd year undergraduate, 3rd year undergraduate, 4th year 

undergraduate, 5th year undergraduate, graduate or professional, not seeking a degree, 

or other. Enrolment status was assessed by asking “what is your enrolment status?” 

with these response options: full time, part-time and other.   
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3.4.2. Independent variables  

The independent variables for this study were health risk behaviours including 

smoking, alcohol use and marijuana use. Use of tobacco, alcohol and marijuana were 

assessed using the NCHA survey items shown in Table 3.1. This type of measure of past-

month substance use (sometimes with very slight variations in wording or response 

options) has been employed in large scale surveillance systems of adolescents’, young 

adults’ and adults’ health behaviours, including: Canadian Tobacco Use Monitoring 

Survey (Health Canada, 2010); Monitoring the Future (MTF, 2011); Canadian Campus 

Survey (Adlaf et al., 2004); College Alcohol Study (Rigotti, Lee, & Wechsler, 2000); 

National College Health Risk Behaviour Survey (CDC, 2002); National Epidemiological 

Survey on Alcohol and Related conditions (NESARC, 2006). Consistent with many 

previous studies (Adlaf et al., 2004; Arria et al., 2008; Caldiera, et al., 2008; Rigotti et al., 

2000), responses to each of these items were used to determine prevalence of use such 

that whether participants are ‘currently using’ (at any level) or ‘not currently using’ 

(including never-users).  Frequency of use was also provided by these data. 

3.4.3 Dependent variable 

The degree to which students feel depressed was the dependent variable for this 

study.  How many depressive symptoms students experienced in the past year was 

assessed using the NCHA survey items shown in Table 3.2.  Checking “yes” in the past 

two weeks”, or “Yes in the past 30 days” or “Yes in the past 12 months” resulted in the 

respondent being counted as having experienced that symptom. Thus, scores on the  
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 Table 3.1 

Measures Used to Assess Tobacco, Alcohol, and Marijuana Use 

Within the last 30 days, on how many days did you use: 

(Please mark the 
appropriate 
column for each 
row) 

 
 

Never 

Have 
used but 

not in last 
30 days 

 
1-2 

days 

 
3-5 

days 

 
6-9 

days 

 
10-19 
days 

 
20-29 
days 

 
Used 
daily 

Cigarettes 
 

O 
 

O 
 

O 
 

O 
 

O 
 

O 
 

O 
 

O 
 
Alcohol (beer, 
wine, liquor) O O O O O O O O 
 
Marijuana (pot, 
weed, hashish, 
hash oil) O O O O O O O O 
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Table 3.2  

Measures Used to Assess Depressive Symptomatology 

Have you ever: 

(Please mark the appropriate 
column for each row) 

 
 

No 

No, not 
in the 
last  
12 

months 

Yes, in  
the last  
2 weeks 

Yes, in  
the last  
30 days 

Yes, in  
the last  

12 
months 

Felt things were hopeless O O O O O 

Felt overwhelmed by all you had 
to do 

O O O O O 

Felt exhausted (not from 
physical activity) 

O O O O O 

Felt very lonely O O O O O 

Felt very sad O O O O O 

Felt so depressed it was difficult 
to function 

O O O O O 

Felt overwhelming anxiety O O O O O 

Felt overwhelming anger O O O O O 

Intentionally cut, burned, 
bruised or otherwise injured 
yourself 

O O O O O 

Seriously   considered suicide O O O O O 

Attempted suicide O O O O O 

 



44 
 

 

dependent variable could range from 0 to 11 past year symptoms of possible 

depression. 

3.5 Procedures 

 Using information provided by the educational institution, the American College 

Health Association emailed a letter of invitation to identified students. The letter 

provided a complete description of the survey contents including ethical considerations, 

and information for students to make an informed decision to participate (A print copy 

of the NCHA survey can be found in Appendix A). The letter also explained that by 

linking to the on-line NCHA survey, students were giving consent to participate in the 

survey. Participants were also fully informed of their right to withdraw from the 

research investigation at any time without recourse. Students granted their consent by 

selecting the link to the survey that was formatted into the letter of invitation.  

Once a student linked to the NCHA-web survey, comprehensive instructions 

were provided. They could scroll through the questionnaire and answer accordingly, 

review and omit questions and submit when completed. Students were encouraged to 

complete the survey in one sitting, but were not restricted to completing the survey all 

at once. The 300 questions could comfortably be completed in 20-30 minutes.  

      Upon a partial or complete submission of their survey, Brock University students 

were eligible to win one of the following prizes: a voucher for a half credit tuition or an 

equivalent cash value if the student was graduating, or one of ten $50 gift certificates 

for the bookstore. Niagara College opted to forego any prize draws or other incentives. 
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 3.6 Statistical Analyses 

      Identical versions of NCHA were used; merging the two data sets was straight 

forward.  Prior to merging, a “school identifier” variable code was added to each data 

set.  No other data manipulation was required. 

3.6.1 Software 

  All statistical analyses were performed using SPSS (version 19.0: SPSS Inc. 

Chicago, IL). It was possible that the hypothesized relationship between depression and 

health risk behaviours of tobacco use, alcohol consumption and marijuana use may go in 

either direction for college and university students, therefore a two-tailed significance 

level of α = .05 was used for all analyses. 

3.6.2 Cleaning  

Although the American College Health Association submits cleaned data sets to 

the institution, due diligence required several procedures to screen for errors and to 

instill confidence in the data used for these analyses. To investigate possible response 

errors and unusual patterns of scores from the on-line survey submission, frequencies 

were run for all variables.  

3.6.3 Screening  

      A screening procedure was used to select only full time, first year college and 

university students between the ages of 17 and 24. Age 17 is typically the youngest age 

at which students enter post-secondary education and age 24 restricts the sample to an 

age cohort considered to represent “emerging adulthood” (Arnett, 2005). To further 
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capture the transitional time from high school to college or university, only respondents 

who describe themselves as 1st year students were included in the analysis. 

3.6.4. Missing values and attrition analyses  

The dependent variable of depressive symptoms is comprised of 11 items. 

Preliminary attrition analyses were conducted to determine whether any particular item 

on this measure was systematically missed by participants. No apparent bias existed, so 

imputation of missing data was conducted as follows. For any participant missing a 

maximum of 2 items (i.e., just under 10% of the total number of items), the individual 

participant’s score for the remaining 9 or 10 items was re-calculated as a score out of 

11. (For example, a participant who misses 1 item and indicates past-year experience of 

4 of the 10 items checked was given a score of 4.4 out of 11). Participants who were 

missing more than 2 items for the measure of depressive symptoms, those who were 

missing scores for the  missing values section shown in the texts. Looking at missing 

values only among independent variables of tobacco use, alcohol use, or marijuana use, 

and those who did not report their gender were excluded from the analyses. Mean 

substitution (based on the mean age of same-gender, same- educational setting 

participants) will be used for age.  

Attrition analyses were conducted to determine whether participants excluded 

from the final analyses differ from those retained in terms of age and educational 

setting. 
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3.6.5. Describing the sample 

      Descriptive statistics were run to describe characteristics of the final sample.  

This description included the proportion of college and university students in the 

sample, as well as the demographic characteristics of these college and university 

students.  Continuous variables were described as means and standard deviations, and 

categorical variables were reported using frequencies and percentages. 

3.6.6. Answering the research questions  

      To answer the first research question, “Does the prevalence of depressive 

symptomatology and substance use differ between first year university and college 

students”, the following analyses were conducted. To assess differences in the 

prevalence of depressive symptomatology, separate chi-square analyses were run 

comparing the proportions of college and university students experiencing at least one 

symptom of possible depression, and the proportions experiencing each of the 11 

symptoms. Three separate pearson chi-square tests of association were also run to 

determine whether tobacco use, alcohol use, and marijuana use (each categorized as 

current use or not current use) was associated with educational setting.  Frequency of 

use was also provided by these data with each option representing increasingly greater 

frequency of use (scored 1 to 8)  

To answer the second research question, “Are tobacco use, alcohol use, 

marijuana use and educational setting related to depressive symptomatology among 

first year students” bivariate correlations were run for the entire sample using the 

measures of frequency.   
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To answer the third research question, “Are tobacco use, alcohol use, and 

marijuana use differentially related to depressive symptomatology among first year 

students depending on their educational setting (college versus university)”, the 

following analyses were conducted. First, to assess potential mediation effects of 

educational setting on the relationship between substance use and depressive 

symptomatology, three separate hierarchical multiple linear regression analyses were 

run.  For each, the dependent variable was (number of) depressive symptoms and 

demographic variables (age and gender) were entered in the first model as controls. The 

independent variable (i.e., frequency of tobacco use, or alcohol use, or marijuana use) 

was also entered in the first model. Educational setting was entered in the second 

model. Through these analyses the main effects of substance use behaviours and 

educational setting on depressive symptoms and possible mediation effects of 

substance use were examined. Specifically, bivariate relationships between the 

dependent variable (depressive symptomatology), the independent variable (substance 

use variable) and the mediator (educational setting) were assessed and changes in the 

beta coefficients over the final two models were examined as described by Baron and 

Kenny (1986). 

The possibility that substance use interacts with educational setting in the 

prediction of depressive symptomatology was examined using the same hierarchical 

regression models similar to those described above but with the appropriate interaction 

effect (between use of each substance and educational setting) added to the sequence 

in the third model. For these regression analyses, predictors (i.e., measures of substance 
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use) were centered before being entered into the model and interaction terms were 

calculated as the product of the centered substance use variable and educational 

setting.  

Where multiple linear regression was used to address research questions, all 

assumptions for correct and appropriate use of this analytic approach were tested. 

These assumptions include: absence of outliers; normality of the data distributions; 

linearity of the relationships between the independent variables and the dependent 

variable; homoscedasticity (in the variability of the independent variables for each level 

of the dependent variable); and multicollinearity.  
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CHAPTER 4 – RESULTS 

4.1 Defining the Sample 

4.1.1 Merging university and college data sets   

      Data were collected from Brock University and Niagara College students using 

identical versions of NCHA. Prior to merging these data sets, a school identifier code 

defined Brock University students and Niagara College students. No other data 

manipulation was required. Frequencies were run on all variables to be used in the 

analyses to ensure absence of outliers or any unusual patterns of scores. None were 

identified in the merged data set.  

4.1.2. Data screening and cleaning. 

       Data screening and cleaning procedures were applied to the original sample of 

529 full time, first year students from both institutions in order to generate a final 

sample of first year students, under the age of 25, with valid scores on both the 

dependent variable (depressive symptomatology) and key independent variables 

(alcohol, tobacco and marijuana use). Sample sizes at each stage of the data screening 

procedures are shown in Figure 1.  

      First, students who were over the age of 25 were screened out of the analysis so 

the sample would represent “emerging adulthood” and capture the transitional time 

from high school to college or university.  Next, respondents with missing scores on the 

dependent measure were considered for exclusion. The dependent variable depression 

is comprised of 11 items. Thirteen respondents were missing scores for one or more 

items of the depression measure: 1 respondent did not complete any of the 11  
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Figure 4.1. Screening process and sample selection 

 

Note. It was determined that the response rate was significantly higher for university 

than college students at a 95% confidence level (see: 

http://www.answersresearch.com/proportions.php for Difference in Proportions on-line 

calculator).   

 

N = 6,100 
[2,310 first year] 

N = 7,311 
[3,400 first year]   

Brock University Niagara College 

312 first year 
(13.5%) R esponse 

rate 

Sample frame 

217 first year 
(6.4%) 

302 Screening:  
- age < 25 152 

302 Lost cases:  
- depression 150 

298 

Lost cases:  
- tobacco or  
alcohol or 
marijuana 

146 

1.5% Attrition  
due to loss 

4% 

N = 13,411 
[5,710 first year] 

Total 

529 first year 
(9.3%) 

454 

450 

444 

2% 
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depression items, 1 respondent was missing 8 of the 11 items, and 11 respondents were 

missing one item. Where a single item was missed, it was determined that these items 

were scattered across the depression scale such that there was not a particular item 

systematically missed. Furthermore, when respondents who were missing depression 

items were compared to respondents who were not missing any depression items, there 

were no significant differences between the groups in terms of age, gender or 

educational setting. Therefore, to minimize attrition due to missing scores, a total score 

for the depression variable was imputed for each of the 11 respondents with one 

missing depression item by calculating a score on the 10 available items, then 

multiplying that score to produce a final score out of 11 (i.e., [score*11]/10). As a result 

of this imputation procedure, only 2 respondents were lost from the analyses due to 

missing scores on the dependent measure. 

      Finally, respondents with missing scores on the key independent variables of 

tobacco use, alcohol use or marijuana use were identified. Eight participants were 

missing scores on one or more of these measures and were lost from the analyses. 

Overall, 10 participants were lost due to missing scores. Attrition analyses revealed no 

differences between the retained and lost-to-analyses samples in terms of age, gender 

or educational setting.   

4.2 Sample Characteristics 

  In the final sample of 444 full time, first year students under the age of 25, 298 

(67.1%) were from Brock University and 146 (32.9%) were from Niagara College.  In the 

Brock sample, 221 respondents (74.2%) were female; in the Niagara sample, 101 
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(69.2%) were female. Overall, 322 respondents (72.5%) were female, and gender was 

not associated with educational setting, χ2(1, N = 444) = 1.22, p = .27. The mean age of 

participants was 19.3 (sd = 1.61). Brock students were significantly younger (M = 18.90 

(1.22) than Niagara College students (M = 20.12 (1.96)), t(201.77) =  6.91, p <.001.  

4.3 Answering the Research Questions 

4.3.1 Research question 1.   

The first research question asked: “Does the prevalence of depressive 

symptomatology and substance use differ between first year university and college 

students.”  Table 4.1 shows prevalence of tobacco use, alcohol use and marijuana use 

separately for educational settings and for the full sample. As shown, tobacco use and 

marijuana use were more prevalent among college than university students. The 

prevalence of alcohol use did not differ across educational settings. It was also noted 

that the frequency of tobacco use was higher for college students (M = 2.69 (2.57)) than 

university students (M = 1.66 (1.61)), t(201.88) = 4.43, p < .001. The frequency of 

marijuana use was also higher for college students (M = 2.49 (2.15)) than university 

students (M = 1.88 (1.40)), t(206.56) = 3.15, p = .002. The frequency of alcohol use was 

similar for college students (M = 3.68 (1.77)) than university students (M = 3.65 (1.61)), t 

(442) = 0.14, p = .89. (Frequency scores ranged from 1 to 8, with 1 representing never-

use and 8 representing daily use).   Respondents’ Pat-month use of each substance is 

reported in more detail in Appendix F. 

 

 



54 
 

 

Table 4.1  

Prevalence of Tobacco, Alcohol and Marijuana Use among College Students (N = 146) 

and University Students (N = 298)  

 
 
 

Brock  Niagara  Total 

 
 

n %  n %  n % 

 
Currently using tobaccoa 

 
33 

 
11.1 

  
39 

 
26.7 

  
72 

 
16.2 

 
Currently using alcoholb  228 76.5  110 75.3  338 76.1 
 
Currently using marijuanac 62 20.8  39 26.7  101 22.7 
         

aχ2(1, N=444) = 17.64, p <.001. bχ2(1, N=444) = 0.74, p = .79. cχ2(1, N=444) = 1.95, p = .16. 
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The prevalence of depressive symptomatology across educational settings was 

examined by looking at: the proportions of students experiencing one or more feelings 

of depression in the past year and the proportions of students experiencing each of the 

11 feelings of depression comprising the measure of depressive symptomatology.  These 

data are presented in Table 4.2. As shown, similar proportions of college and university 

student had experience one or more depressive symptoms in the past year; however, a 

greater proportion of college students than university students reported intentional 

self-injury (p <.001), feeling so depressed it was difficult to function (p = .087), and 

attempting suicide (p = .065). More university than college students reported feeling 

overwhelmed (p = .041). When the total number of depressive symptoms experienced 

by students over the past year was examined, it was determined that the average 

numbers of feelings of depression were not statistically different between the two 

groups. 

4.3.2 Research question 2.  

To answer the second research question, “Are tobacco use, alcohol use, 

marijuana use and educational setting related to depressive symptomatology among 

first year students?”  bivariate correlations were run for the entire sample using the 

measures of frequency. As shown in Table 4.3, many significant relationships were 

observed between the independent variables and the measure of depressive 

symptomatology.  
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Table 4.2  

Prevalence and Frequency of Depressive Symptomatology among College Students (N = 
146) and University Students (N = 298) 

 
 

Brock  Niagara    Total 

 
 

n %  n %  χ2  n % 

 
experienced 1+ feelings of 
depression in past year 

 
288 

 
96.6  

 
137 

 
93.8  

 
1.89  

 
425 

 
95.7 

           
Past-year experience of:           

 

Feeling overwhelmed  275 92.9  127 87.0  4.16*  402 91.0 
 

Feeling exhaustion 257 86.8  123 84.2  0.54x  380 86.0 
 

Feeling very sad 216 72.5  110 75.3  0.41x  326 73.4 
 

Feeling very lonely 201 67.4  97 66.4  0.04x  298 67.1 
 

Feeling things were 
hopeless 158 53.4  91 62.8  3.48†  249 56.5 
 

Feeling overwhelming 
anger 152 51.2  85 58.6  2.17x  237 53.6 
 
Feeling overwhelming 
anxiety 152 51.0  85 58.2  2.05x  237 53.4 
 

Feeling so depressed it 
was difficult to function 117 39.4  70 47.9  2.93†  187 42.2 
 

Intentionally injuring self 17 5.7  25 17.1  14.92*  42 9.5 
 

   Seriously consider suicide        23 7.7  18 12.4  2.56x  41 9.3 
        

   Attempting suicide 6 4.1  4 1.3  3.41*  10 2.3 
 
Mean number of 
depressive symptomsa [ 
M sd ] 5.28 2.50  5.74 2.94    5.43 2.72 

           

*p < .05. †p < .09. 

.at(257.41) = 1.60, p = .11 
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Table 4.3  

Correlation Matrix of Measures of Depressive Symptoms, Frequency of Substance Use, 

and Educational Setting   

 
Variables 

 
Age 

 
Cigarette 

Use 

 
Alcohol 

Use 

 
Marijuana 

Use 

 
Depressive 
Symptoms 

 
 
Age  - - - - 
 
Cigarette Use 0.16**    ** - - - 
 
Alcohol Use -0.02**   0.36** ** - - 
 
Marijuana Use 0.05**  0.54**   0.44** ** - 
 
Depressive Symptoms -0.01**  0.23**   0.11**    0.17** ** 
 
Educational Settinga -0.32** -0.23** 0.03** - 0.14** -0.08** 
      

acollege = 0, university = 1. 

*p < .01. **p < .001. 
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4.3.3 Research question 3.  

  The third research question asked, “Are tobacco use, alcohol use, and marijuana 

use differentially related to depressive symptomatology among first year students 

depending on their educational setting (college versus university)?”  To answer this 

question, a series of hierarchical multiple linear regression models was run to determine 

whether and how any relationships between substance use and depressive  symptoms 

were different for university and college students. The dependent variable for all 

regression models was the measure of (number of) depressive symptoms. Each 

substance use behaviour was examined separately resulting in separate hierarchical 

regression models for tobacco use, for alcohol use and for marijuana use. All 

assumptions for correct and appropriate use of this analytic approach were tested and 

found to be satisfactorily met (A summary of these analyses are presented in Appendix 

I).  These included absence of outliers, normal distribution of data, linearity of the 

relationships between variables, homoscedasticity of the data and multicollinearity.  

While skewness was observed in measures of tobacco use and marijuana use, 

transformation of the data was not done.  

The possibility that education mediated the relationship between substance use 

and depression was tested first. In each hierarchical regression model, the first model 

included age and gender (entered as controls) along with the substance use measure 

(i.e., tobacco use, or alcohol use or marijuana use). Educational setting entered was 

entered in the second model. Results of these regression models testing the mediation 

effect of education on the relationship between substance use and feelings of 
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depression are shown in Tables 4.4, 4.5 and 4.6.  As shown, the control variable of 

gender and the substance use variable under investigation were each consistently 

associated with the dependent variable (feelings of depression). Education was not 

correlated with feelings of depression either bivariately or after controlling for 

substance use. With tests of education’s mediation effect consistently revealing no 

relationship between the mediator (educational setting) and depressive 

symptomatology after controlling for substance use, it was concluded that educational 

setting did not mediate the relationship between depressive symptoms and substance 

use.  

To test whether educational setting moderated the relationship between 

substance use and feelings of depression, three separate hierarchical regression models 

were conducted, one for each substance. For each regression model, the control 

variables of age and gender and the centered values for the substance use measure 

were entered into the first model. Educational setting was entered in the second model. 

The interaction term was calculated as the product of educational setting and the 

centered substance use variable and was entered into the third model.  
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Table 4.4  

Regression of Depressive Symptoms on Tobacco Use and Educational Setting to Test for 

Mediation Effect of Education 

 
Variables 

 
Model 1 

 
Model 2 

 
 

B Standard Error 
 

B Standard Error 

 
Tobacco use   0.17**  (0.06)  0.16**  (0.06) 
 
Age 0.02**  (0.08)  -0.11** *** (0.08) 
 
Gender -1.10**  (0.28)  -1.11**  (0.28) 
 
Education type    -0.36**      (0.29) 
      
 
Constant 6.10xx   7.38xx  
 
R2 0.05xx   0.05xx 

 
 

      
 

*p < .05. **p < .01. 
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Table 4.5  

Regression of Depressive Symptoms on Alcohol Use and Educational Setting to Test for 

Mediation Effect of Education 

 
Variables 

 
Model 1 

 
Model 2 

 
 

B Standard Error 
 

B Standard Error 

 
Alcohol use 0.22*.   (0.08)  0.22*.    (0.08) 
 
Age 0.07.  .    (0.08)  -0.02.  .      (0.08) 
 
Gender -1.13** (0.28)  -1.14** (0.28) 
 
Education type    -0.48   .      (0.29) 
      
 
Constant 4.84xx   6.59xx  
 
R2 0.05xx   0.06xx  
      
 

*p < .05. **p < .01. 
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Table 4.6  

Regression of Depressive Symptoms on Marijuana Use and Educational Setting to Test for 

Mediation Effect of Education 

 
Variables 

 
Model 1 

 
Model 2 

 
 

B Standard Error 
 

B Standard Error 

 
Marijuana use 0.19*.    (0.07)  0.17*.    (0.07) 
 
Age -0.31    .        (0.08)  -0.01   .      (0.08) 
 
Gender -1.08** (0.29)  -1.10** (0.29) 
 
Education type    -0.39    .      (0.29) 
      
 
Constant 5.85xx   7.28xx  
 
R2 0.05xx   0.05xx  
      
 

*p < .05. **p < .01. 
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 Results for these hierarchical regression models are shown in Tables 4.7, 4.8 and 

4.9. These analyses revealed that educational setting significantly moderated the 

relationship between tobacco use and depressive feelings such that tobacco use was 

more strongly associated with feelings of depression for university students than it was 

for college students (see Figure 4.2). The same moderation effect was observed for 

marijuana. As shown in Figure 4.3, marijuana use was more strongly associated with 

feelings of depression for university than college students. With respect to alcohol use,  

neither the education main effect nor the interaction of education and alcohol use 

reached significance in the regression model. Thus, no moderation was apparent. 
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Table 4.7  

Hierarchical Regression Analysis of Tobacco Use, Educational Setting and their Interaction 

on Depressive Symptoms to Test for Moderation Effect of Education 

 
 
 

Model 1 Model 2 Model 3 

 
Variables 

 
B 

Standard 
Error 

B 
Standard 

Error 
B 

Standard 
Error 

 
Age 

 
.02 

 
(.08) 

 
-.02 

 
(.08) 

 
-.01 

 
(.08) 

 
Gender 

 
-1.18* 

 
(.28) 

 
-1.19* 

 
(.28) 

 
-1.16* 

 
(.28) 

 
Tobacco Use 

 
.17* 

 
(.06) 

 
.15* 

 
(.06) 

 
-.054 

 
(.08) 

 
Educational Setting 

   
-.38 

 
(.29) 

 
-.42 

 
(.29) 

 
Education*Tobacco 

     
-.47* 

 
(.13) 

       
 
Constant 

 
6.59 

  
7.54 

  
1.70** 

 

 
R2 

 
x.05** 

  
.06 

  
.09** 

 

 
R2  - change 
 

   
.01 

  
.03** 

 

 

*p < .05. **p < .01. 
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Figure 4.2. Association of tobacco use with depressive symptomatology across levels of 

education 
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Table 4.8  

Hierarchical Regression Analysis of Alcohol Use, Educational Setting and their Interaction 

on Depressive Symptoms to Test for Moderation Effect of Education 

 
 
 
 

Model 1 Model 2 Model 3 

 
Variables 

 
B 

Standard 
Error 

B 
Standard 

Error 
B 

Standard 
Error 

 
Age 

 
.06xx 

 
(.08) 

 
.01xx 

 
(.08) 

 
.01xx 

 
(.08) 

 
Gender 

 
-1.21** 

 
(.28) 

 
-1.22** 

 
(.28) 

 
-1.24** 

 
(.28) 

 
Alcohol Use 

 
.20xx 

 
(.07) 

 
.20*x 

 
(.07) 

 
.29*x 

 
(.12) 

 
Educational 
Setting   

 
-.50xx 

 
(.29) 

 
-.50xx 

 
(.29) 

 
Education*Alcohol       

 
-.14xx 

 
(.16) 

       
 
Constant 

 
5.77xx  

 
7.14xx  

 
7.21xx  

 
R2 

 
.05**  

 
.06xx  

 
.06xx  

 
R2  - change 
 

   
.01xx 

  
.01xx 

 

 
*p < .05. **p < .01. 
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Table 4.9  

Hierarchical Regression Analysis of Marijuana Use, Educational Setting and their 

Interaction on Depressive Symptoms to Test for Moderation Effect of Education 

 
 
 

Model 1 Model 2 Model 3 

 
Variables 

 
B 

Standard 
Error 

B 
Standard 

Error 
B 

Standard 
Error 

 
Age 

 
.03xx 

 
(.08) 

 
-.01xx 

 
(.084) 

 
.00xx 

 
(.08) 

 
Gender 

 
-1.15** 

 
(.28) 

 
-1.17** 

 
(.283) 

 
-1.18** 

 
(.28) 

 
Marijuana use 

 
.19*x 

 
(.08) 

 
.18*x 

 
(.075) 

 
-.01xx 

 
(.10) 

 
Educational 
Setting   

 
-.42xx 

 
(.289) 

 
-.44xx 

 
(.29) 

 
Education*Marijuana       

 
.41*x 

 
(.15) 

       
 
Constant 

 
6.34xx  

 
7.43xx  

 
7.27xx  

 
R2 

 
.053**  

 
.06xx  

 
.07xx  

 
R2  - change 
   

 
.01xx  

 
.02*x  

 
*p < .05. **p < .01. 
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Figure 4.3.  Association of marijuana use with depressive symptomatology across levels 

of education 
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CHAPTER 5 – DISCUSSION 

5.1 Introduction 

The current study was based on three central premises drawn from the empirical 

literature and theories of youth development. These premises are:  (1) Experiences of 

depression and use of alcohol, marijuana and tobacco are relatively common on post-

secondary campuses.  (2) The transition from high school to post-secondary education 

may trigger or escalate feelings of depression and use of substances for some students. 

(3) Depressive symptomatology is related to both current and future academic 

performance suggesting that experiences and correlates of depression may differ for 

college and university students.  

The objective of this investigation was to determine if type of education (college 

versus university) influences the relationship between substance use (i.e., alcohol, 

tobacco and marijuana) and depressive symptoms in post-secondary school students. 

With virtually all studies of depression among post-secondary students relying 

exclusively on university samples, this study examined first year university students’ and 

first year college students’ experiences of depression and use of substances in order to 

achieve an evidence-based understanding of whether and to what extent patterns and 

experiences of depressive symptomatology and use of substances are different for 

students who are pursuing college versus university education. 

 



70 
 

 

5.2 Substance use in college and university students 

Results of this study revealed that similar and high proportions of first year college and 

university students consume alcohol (75.3% and 76.5%, respectively). Marijuana use 

was also equally common among both student samples with one in four college 

students and one in five university students reporting current marijuana use. Tobacco 

use, on the other hand, was found to be much (and significantly) higher among college 

students: more than twice as many college students (26.7%) as university students 

(11.1%) reported current tobacco use.    

The prevalence of smoking, drinking, and marijuana use among the first 

university students surveyed here was similar to prevalence reported in other studies of 

Canadian undergraduates (Adlaf et al., 2000, Hammond et al., 2005, Kuo et al., 2002, 

Leatherdale et al., 2008). Differences such as the slightly lower prevalence of alcohol use 

and smoking may be due to the fact that other Canadian studies report prevalence for 

entire undergraduate populations, while this study examined only first year students 

(who would be younger than the legal age for purchase/consumption of alcohol and 

tobacco). The lack of research with Canadian college students provides no opportunity 

to compare current results to other studies; however, the current results are reasonably 

similar to both student data cited above and general population data for young adults 

(Adlaf et al., 2000; Hammond et al., 2005; Leatherdale et al., 2007, Leatherdale et al., 

2008).  

The current findings point to relatively high prevalence of substance use among 

first year students on both college and university campuses and suggest that meaningful 
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proportions of both college and university students may also be experiencing negative 

consequences often associated with substance use (e.g. poorer physical health, sleep 

disorders, increased violence, self-injury and even suicide). Specific to college students, 

results indicating that one-quarter of them smoke, one-quarter use marijuana and more 

than three-quarters drink alcohol might be a reflection not only of pre-disposing factors, 

but also a relatively low level of health education and health risk-prevention 

programming offered on college versus university campuses. This study provides no 

information about whether or to what degree substance use increases after arrival on 

college campus, however given that college students may already be predisposed to 

substance use, perhaps colleges need to implement health promotion initiatives to 

offset this predisposition. With more extensive health-risk prevention and health 

promotion initiatives (similar to those implemented on university campuses), perhaps 

prevalence of substance use on college campuses could be moderated. This is discussed 

in greater detail below.   

5.3 Depressive symptoms in college and university students 

To assess feelings of depression, students were presented with a list of 11 items 

ranging from feeling overwhelmed, very sad and very lonely, to intentionally injuring self 

and attempting suicide. College students reported experiencing an average of 5.7 

symptoms and university students reported experiencing an average of 5.3 symptoms in 

the past year. (The difference was not significant). Only 6.2% of college students and 

3.4% of university students checked none of the items; conversely, 93.8% of college 

student and 96.6% of university students checked all of the items.  
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The items used in this survey do not reflect a recognized measure of clinical 

depression. However, as Poulin et al. (2005) indicate, scales do not “diagnose” 

depression but are valuable in providing insights into the “constructs of depression.” 

Indeed, despite possible weaknesses in the clinical validity of the NCHA measure of 

depression used here, the results certainly do suggest that, in the past year, a sizable 

proportion of both college and university students have experienced symptoms typically 

associated with depression.   

A large majority of both college students (87.0%) and university students (92.9%) 

reported feeling overwhelmed in the past year. High proportions of both college and 

university students reported feeling exhausted (84.2% and 86.8% respectively), very sad 

(75.3% and 72.3% respectively), and very lonely (66.4% and 67.4% respectively). 

Feelings of overwhelming anger and overwhelming anxiety were also reported by more 

than half of both college and university students. The large numbers of both college and 

university students describing themselves as overwhelmed, exhausted, very sad and 

very lonely suggests that feelings of depression are—or should be—an important health 

concern for administrators and health professionals on both college and university 

campuses. As noted in the literature review, these feelings are not conducive to good 

personal health, and do not contribute to the health of the campus community. 

Students who endure feelings of depression are less able to function effectively and 

independently in a campus environment (Beck et al., 2008; Bennett & Bauman, 2000; 

Park & Levenson, 2002; Read et al., 2003).  These students usually experience more co-

occurring physical and psychological problems that lead them to campus health services 
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(Courtney & Polich, 2009; Rawson et al., 2009).  Therefore it may be that more effective, 

proactive health programming, as well as individual programs and services related to 

depression, are needed on both college and university campuses to address these 

potential health problems.  

While college and university students were very similar in terms of the number 

of symptoms they reported, and the proportions who experienced symptoms of 

possible depression (such as exhaustion, sadness, loneliness, anger and anxiety), there 

were some indications that more college than university students might be experiencing 

more severe symptoms. For example, there was a trend toward more college students 

(62.8%) than university students (53.4%) reporting feeling as if things were hopeless. 

Likewise, while a  sizable number of students reported feeling so depressed that it was 

difficult to function, there was again a trend toward more college students (47.9%) than 

university students (39.4%) reporting this. Significantly, more college students (17.1%) 

than university students (5.7%) had intentionally injured themselves, and somewhat 

more college than university students had seriously considered suicide (12.4% and 7.7% 

respectively).  

The findings revealed that more college than university students may be 

experiencing hopelessness, suicidal ideation, problems functioning and self-injurious 

behaviours have a number of possible explanations. First, it may be that colleges offer 

fewer supports to their students. Universities generally provide more comprehensive 

health services than colleges. Universities tend to be structured as self-contained 

communities where students live, socialize, study and sleep—especially in first year. This 
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self-contained community structure makes it necessary for universities to offer more 

services, including health services, and allows students to more readily access health 

services. This accessibility may result in university students seeking attention to health 

concerns sooner. Lacking the same level of support in a college campus environment, 

college students may be less likely to access help for depressive symptoms until they 

become severe. 

Second, as noted earlier, it may be that college students have more predisposing 

factors for depression. This is consistent with the literature suggesting that factors 

related to academic pathway are also related to depression (Field et al., 2001; Frojd et 

al., 2008; Reinherz et al., 1999; Shahar et al., 2006).  As noted by Field et al., (2001), 

students who were depressed in high school had lower grade point averages. This 

hampered their ability to apply for university and led them to attend college instead. 

Hagquist (2006) found that youth whose high school programs directed them toward 

vocationally directed college education experienced more psychosomatic health 

complaints including mood disorders compared to youth pursuing university education.   

Third, it may be that the transition to the college environment is more likely than 

the transition to the university environment to elicit feelings of depression. College 

campuses are generally smaller, more students live off campus, and many only come to 

the campus site to attend classes.  As a result, there are fewer opportunities for social 

interactions that can help build the social networks that are crucial to good health 

(Brougham et al., 2009; Pauley & Hesse, 2009; Stemmler & Petersen, 2004). This may 
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make college a more isolating experience than university. Universities, on the other 

hand, may offer more and more varied opportunities for social interaction.  

Furthermore, universities may better anticipate and respond to the possibility 

that some students will struggle with the transition from high school to post-secondary.  

For example, universities traditionally have a “frosh week” at the beginning of the 

school year targeted to first year students.  This week allows first year students to start 

developing their social networks, become familiar with their new environment and 

generally settle in. The week also provides opportunities for students to become aware 

of all campus services available to them, including health services.  

Data  from the 2003 Canadian Community Health Survey (CCHS) suggest that, in 

the general population of young adult Canadians (15-to-24 years old), 6.4% of them met 

the clinical criteria for diagnosing Major Depressive Disorder in the year preceding the 

survey (Statistics Canada 2008a). The same survey revealed that 6% young adult 

Canadians rated their mental health as poor, while 25% labeled it as good (versus very 

good or excellent) (Statistics Canada 2008b). Findings from the CCHS are not completely 

comparable with the current study because they include all Canadians, a slightly wider 

age range, in- and out-of-school respondents, and a qualitatively different definition of 

depressive symptoms. Even so, the CCHS data provides a highly valid and reliable 

representation of the health status of Canadians. To the extent that the data in this 

study reflect post-secondary students’ experiences of depressive symptoms, the results 
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present a somewhat disturbing picture of students’ mental health.2

Research from the Canadian Campus Survey (Adlaf et al., 2000) describes 

“mental distress” in post secondary populations as higher than in the general 

population. The literature suggests that among young adult post-secondary students, 

the self-reported prevalence of current depression may be as high as 25% (Stecker, 

2004; Stallman & Shochet, 2008). With students in this study reporting (on average) just 

over 5 feelings/experiences that might signify depression, and with more than half of 

both college and university students reporting that they have felt overwhelmed, 

exhausted, very sad, very lonely, overwhelming anger, overwhelming anxiety and a 

sense of hopeless, it would appear that depression is a serious issue on post-secondary 

campuses. 

 While the 

prevalence of depressive symptomatology reported by the students in this study is 

similar to prevalence reported in other studies of Canadian university undergraduates 

(Adlaf et al., 2000; Adlaf et al., 2005), the fact that this study examined only first year 

students, while most others report prevalence for all university undergraduates in 

general, reveals that feelings of depression are evident early in students’ university 

careers. The prevalence of depressive symptomatology observed among the college 

students surveyed here is a new finding and warrants further attention.  

 

 

                                                           
2 Note that the samples used in this study have limitations that weaken their representativeness of and 
generalizability to the post-secondary populations. For example, given that women are more likely than men to 
experience/report feeling depressed) (Needham, 2007; Stephens et al., 2000; WHO, 2010), the potential over-
representation of women in the sample may be inflating estimates of depressive symptomatology. Other potential 
limitations are presented later in this chapter. 
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5.4 Substance use and depressive symptoms 

Results of this study suggest that substance use and experiences of depressive 

symptoms are inter-related. Specifically, this study found weak but significant, positive 

bivariate correlations between the measure of depressive symptomatology and the 

frequency of tobacco use, alcohol use, and marijuana use. Moderate, positive 

correlations were also observed among the substance use variables.  

The results from this study are highly consistent with the literature. For example, 

studies have shown that the likelihood of tobacco use is consistently greater among 

people who experience depression and feelings of depression compared to those who 

do not experience depression (Epstein, et al.,2009; Fergusson, et al., 2003; Lenz, 2004; 

McChargue, et al., 2004; McClave, et al., 2009; Solberg, et al., 2007). Similarly, with 

respect to alcohol use, studies have shown that post-secondary students who use 

alcohol are more likely to report feelings of depression that those who do not use 

alcohol (Engelhard Foundation, 2003; Park & Levinson, 2001; Ross & Tisdall, 1994; Vik et 

al. 2000). Finally, results of the 2002 U.S. National College Health Assessment survey 

revealed that marijuana use was more likely among students who reported more 

depressive symptoms than among those with fewer depressive symptoms (ACHA, 2002). 

Others have also shown an association between use of marijuana and feeling of 

depression in samples of post-secondary students (ACHA, 2002) and young adults 

(Buckner et al., 2007; Degenhardt, et al., 2003).  

While consistent with the literature, the results of the study are also novel in 

that substance use – as opposed to misuse – was under investigation here. Studies 
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exploring relationships among depressive symptomatology and use of tobacco, alcohol 

and marijuana have typically focused on more extreme levels of use, such as binge or 

dangerous drinking (Adlaf et al., 2004; Cranford et al., 2008) and persistent frequent 

(i.e., at least weekly) use of marijuana. This study quite uniquely shows a relationship 

between feelings of depression and use of substances across non-clinical levels of 

depression and any level of use of tobacco, alcohol and marijuana.     

A finding that warrants particular attention is the positive correlation between 

frequency of marijuana use and symptoms of possible depression. Studies of the 

relationship between marijuana use and depressive symptoms yield mixed results in 

terms of whether and how frequency, onset, and duration of marijuana use are related 

to depression and feelings of depression (Degenhardt et al., 2003). Even so, as 

Degenhardt et al. (2003) conclude in their review of the literature, appearance of clinical 

depression has a consistent positive association with frequent marijuana use (often 

defined as weekly).  In the current study, about one in five students used marijuana, 

with (approximately) weekly use reported by nearly half of these current users. These 

results might imply that many post-secondary students should be identified as high-risk 

for experiencing major clinical depression. Research suggesting that heavy cannabis use 

may increase depressive symptoms points to a worrisome prognosis for the mental 

health of this sizable proportion of students who are using marijuana (Arria et al., 2008: 

Caldeira et al., 2008; Caldeira et al., 2009).  

  In separate studies, Beck and colleagues explored the relationship between 

students’ feelings of depression and coping abilities, and their use of alcohol (Beck et al., 
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2008) and their use of marijuana (Beck et al., 2009). Beck concludes that marijuana and 

alcohol are used by post secondary students in response to perceived needs to increase 

comfort in social settings, and reduce emotional pain. These needs are exaggerated for 

students experiencing depressive feelings therefore increasing their susceptibility to 

substance use. Read et al. (2003) suggest that students with poor coping skills perceive 

that substance use will alleviate negative moods and emotions, reduce tension and 

anxiety, and increase comfort in a social setting.  Needham (2007) argues that substance 

use supports “avoidance coping” and that depressed students are more likely than non-

depressed students to use marijuana or other substances to suppress problems and 

feelings of depression.   

Along similar lines, there is robust evidence that individuals who feel depressed 

or are depressed “self-medicate” with tobacco (McClave et al., 2009; Patton, Coffey, 

Carlin, Sawyer & Lynskey, 1996; Pedersen & von Soest, 2009; Schleicher et al., 2009). 

While data collected in the current study are cross-sectional and do not permit causal 

conclusions about whether students’ use of substances is a response to feelings of 

depression, the co-morbid use of multiple substances and experiences of depressive 

feelings among the students sampled here might suggest this. The possibility that 

students are using tobacco or alcohol or marijuana to cope with feelings of depression 

implies that campus health professionals should ask about depression among students 

who are known to be using substances. In particular, any use of tobacco and higher 

levels of alcohol and marijuana use should prompt an assessment of possible 
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depression. The reverse is also true among students who present with feelings of 

depression: they should be asked about their smoking and use of alcohol and marijuana.    

Given that use of one substance is associated with an increased likelihood of 

using other substances and that substance use and  feelings of depression both have the 

potential to escalate into hazardous health behaviours or health disorders, early 

identification and interventions may be especially important. Furthermore, as noted 

below, the stronger relationship between substance use and depression observed for 

university students suggests increased vigilance may be warranted on university 

campuses. 

5.5 Mediating and moderating effect of educational setting 

 In addition to differences in college and university students’ use of substances 

and experiences of depression, differences were also observed in the relationships 

between depressive symptomatology and substance use. Regression analyses were used 

to investigate the degree to which education mediated the relationship between 

substance use depression—that is, accounted for or explained the relationship between 

substance use and depression. If educational setting was a mediating variable, the 

relationship between substance use and depression would be reduced (to zero in the 

case of total mediation) after controlling for the relationship between education setting 

and depression. In fact, the analyses revealed no evidence of any mediation effect, 

suggesting that education setting does not explain how or why substance use and 

feelings of depression are related. 
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On the other hand, education was determined to be a significant moderator of 

the relationship between feelings of depression and use of tobacco, and between 

feelings of depression and use of marijuana. Specifically, after controlling for the 

significant relationship between depression and gender, tobacco use was more strongly 

associated with feelings of depression for university than college students, and likewise 

for marijuana use.   

 All together, these findings indicate that being female is consistently associated 

with a higher risk of experiencing depressive symptoms and is appropriately used as a 

control variable when investigating inter-relationships among depression and other 

variables of interest. Use of substances is also associated with increased risk, with 

tobacco use and marijuana use (but not alcohol use) being differentially associated with 

depression such that greater use of the substances is more strongly associated with 

greater feelings of depression among university than college students.  The lower 

association and the higher prevalence of tobacco and marijuana use on college 

campuses compared to university campuses may suggest that these substances reflect 

more normative behaviours on college campuses.  Conversely, university students had a 

higher association with a lower prevalence of tobacco and marijuana use may indicate 

that these substance use behaviours may not be normative on university campuses.  

Thus, university students may be using tobacco and marijuana to cope with feelings of 

depression more so than college students. 

It should be noted that each model accounted for less than 10% of the variance 

in depression scores, and the independent relationships among variables (after 
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controlling for others) were significant but weak in the regression models.  Even so, 

these results suggest subtle but important differences in how college and university 

students use tobacco and marijuana and experience depressive symptoms.   

With respect to the fairly weak effects observed here, it should be noted that  

much of the existing literature showing relationships among experiences of depression 

and substance use has done so at more extreme levels of substance use (i.e., misuse and 

abuse) (Beck et al., 2009; Caldeira et al., 2008 ; Epstein et al., 2009; Wechsler et al., 

1998). Perhaps the differential relationship between substance use (i.e. tobacco and 

marijuana) and feelings of depression across level of education is less robust when more 

moderate levels of these experiences are examined as was the case in the current study. 

This seemed to be the case for Van Kim et al. (2010) who found a similar pattern of 

results when they investigated moderate levels of tobacco use, alcohol consumption 

and physical activity among college and university students. Specifically, their research 

indicated that absolute rates of risk behaviour were higher for 2-year (college) than 4-

year (university) students but the degree and direction of the associations among these 

variables did not differ by school type. As Van Kim et al. (2010) concludes widespread 

social norms and other socio-environmental influences among young adults that go 

beyond the educational setting may have a greater impact on the health behaviours and 

lives of post secondary students than their immediate educational context.  

5.6 Limitations 

 This study relied on self-reported data of a relatively small volunteer sample that 

was recruited into the study shortly before final exams were scheduled. The low 
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recruitment rates—especially for the college sample—may signify that the sample was 

not completely representative of the student population it was intended to represent. 

This could introduce non-response bias to the study with students who are less 

concerned with end-of-year academic work being more willing to devote time to 

complete the survey. Literature linking poorer academic performance with higher levels 

of substance use and depression suggests that over-representation of less academically 

inclined students could produce more liberal estimates of unhealthy, higher-risk 

behaviours.  

There is also the strong possibility that women are over-represented in both the 

university and college samples. While the college and university participating in this 

study did not (and could not) provide data about the specific gender breakdown in the 

original sample frames, other data sources suggest that the proportion of female 

students attending Brock University is approximately 60% while the proportion 

attending Niagara College is approximately 50%. With the study samples comprised of 

74% and 69% women (respectively), and in light of research showing that women are 

generally more likely than men to experience and/or report feelings of depression 

(Needham, 2007; Stephens et al., 2000; WHO, 2010), prevalence estimates of 

depressive symptomatology might be inflated in this study.  

This study was conducted in a small geographical region of southern Ontario, 

Canada. This has the benefit of generating somewhat demographically homogeneous 

samples of college and university students for comparison. On the other hand, results 

from these samples may not be generalizable to all post-secondary populations. Brock 
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University and Niagara College students are likely more representative of mid-size post-

secondary institutions in Ontario than larger institutions where the student body is 

more culturally, socially and demographically diverse and subject to a broader range of 

factors that could influence health behaviours. 

The decision was made to examine current (past 30-day) substance use and 

recent (past-year) feelings of depression. While this decision was partly based on 

constraints of using the NCHA questionnaire (i.e., no past-year measure of substance 

use was available), the discrepant periods used to measure substance use and 

depression may be a limitation in the study. It is possible that some respondents were 

currently experiencing feelings of depression while others had experienced such feelings 

in the past year but were no longer feeling depressive symptoms. This level of 

imprecision in the measure introduces “noise” into the measure of depressive 

symptoms and may reduce the potential to detect relationships between substance use 

and feelings of depression. However, given that the aim of the study was to explore the 

period of transition from high school into post-secondary education, it was important to 

examine depression over this interval. Current use of substances was considered the 

appropriate based on literature suggesting that substance use is often used as a coping 

mechanism and thus might be expected to occur subsequent to feelings of depression. 

Unfortunately, temporality of the relationship could not be examined with these cross-

sectional data and the measures used here may not fully capture the relationship 

between substance use and depression over the entire transitional period. 
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Finally, this study relied upon, self-report measure of depressive 

symptomatology. A standardized measure of depression would have been preferable 

because it would have permitted validated classification of participants’ level of 

depression.  Reliance on a non-standardized self-reported measure precluded this 

option. However, it should be noted that many studies of young adult post-secondary 

students use un-validated measures, providing data about feelings of depression or 

experiences of depressive symptoms as opposed to clinical diagnosis (Dyson & Renk, 

2006; Lasser, et al.,, 2000; McClave et al., 2009; Stemmler & Petersen, 2005; Balquez & 

Blanco, 2001) and ultimately contribute to a richer, more comprehensive understanding 

of depression and feelings of depression among post-secondary students.  

5.7 Implications 

As previously noted, this study suggests that alcohol use is high among all post-

secondary students, tobacco use remains quite common, especially on college 

campuses, and marijuana is used by about one-quarter of college students and one-fifth 

of university students. Furthermore, the results reveal that a majority of both college 

and university students have felt overwhelmed, exhausted, very sad, very lonely and 

hopeless in the past year, with meaningful and greater proportions of college students 

than university students experiencing hopelessness, difficulty functioning, intentional 

self-injury, and suicidal ideation. Researchers, administrators and health professionals 

need to work together to determine underlying reasons for these behaviours and 

experiences, and find ways to support healthier choices and better health among post-

secondary students.  
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5.7.1 Implications across educational settings.  

An obvious implication of these results is that attention to substance use is 

warranted in both educational settings, colleges and universities. Traditionally though, 

universities have been more proactive in addressing student health, including substance 

use. Peer health education teams, for example, are far more common on university than 

college campuses. This is true despite evidence that students from 2-year college 

programs are likely at greater risk of poor health outcomes than those in 4-year 

programs due to differences in pre-disposing risk factors (Sanem et al., 2009; Van Kim et 

al., 2010). Students in 2-year programs, for example, are more likely to experience risk 

factors for substance use such as coming from a lower socio-economic background, 

originating from a minority group and having the stress and competing demands of full 

time employment while attending school. This understanding of the relationship 

between level of education and health, along with the current findings that more 

college than university students use tobacco and marijuana support the contention that 

proactive health programming is important on college campuses as well as university 

campuses.  

 Indeed, the current findings clearly point to the need for comprehensive health 

promotion initiatives and interventions on all post-secondary campuses. The higher 

rates of depressive symptoms such as difficulty functioning and self-injury among 

college students suggests that programs and policies targeted specifically to college 

students’ feelings of depression and substance use are needed on college campuses.   
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 Along similar lines, the finding that almost twice as many first year university 

students use marijuana as tobacco may suggest that universities’ traditional health 

promotion targets of alcohol and tobacco need to be expanded to address marijuana. 

Leatherdale, et al., (2008) suggest that marijuana could be integrated with tobacco use 

strategies and combined into one multi-faceted strategy because of the complex inter-

related nature of these two risk behaviours. Specifically, research suggests that smokers 

who use marijuana are more likely to become dependent on marijuana than non-

smokers who use it and that marijuana may actually be a gateway drug to tobacco use 

(Coffey, Carlin, Lynskey, Li & Patton, 2003; Humfleet & Haas, 2004; Patton, et al., 2005).  

Additionally, research showing that a substantial number of former smokers use 

marijuana raises the concern that marijuana use among former smokers may facilitate 

smoking relapse (due to the similarities of the behaviours and the common practice of 

mixing tobacco with marijuana to stretch the marijuana supply) (Amos, Wiltshire, 

Bostoci, Haw & McNeil, 2004; Coffey, et al., 2003; Humfleet & Haas, 2004; Patton, et al., 

2005). Interventions that simultaneously aim to reduce both use of marijuana and 

tobacco may be synergistic, leading to greater reductions in these risk behaviours than 

interventions aimed at one behaviour at a time (Farrelly, Bray, Zarkin & Wendling, 

2001).  

5.7.2 Implications for healthcare providers.  

Time spent in the post-secondary education system provides a final window of 

opportunity to proactively address health behaviour with large groups of older youth 

and young adults. Health promotion activities and interventions to support first year 
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students may be especially important if they can reduce harmful health habits from 

starting or developing into something that will impede the student’s successful progress 

through the academic system. To this end, the inter-relationship between feelings of 

depression and substance use shown in this study and in the literature (Bayram & Bilgel, 

2008; Benton et al., 2003; Pledge et al., 1998; Voelker, 2003) reveal how important it is 

for health professionals- especially those on university campuses-to be alert to this 

association.  When a student seeks help to deal with feelings of depression, health 

professionals may wish to assess substance use. Conversely, when a student presents 

with substance use concerns, health professionals might explore whether substances 

are being used as coping mechanisms.  On university campuses in particular, 

interventions that assist student to use effective healthy methods of coping with 

depression may have the benefit of reducing substance use.  Health professionals may 

consider using awareness raising campaign to link substance use, feelings of depression 

and coping skills making students attentive to the connections.  This increased 

awareness may lead students to campus health services sooner.  This type of campaign 

also alerts peers, to unusual behaviours that need attention especially if substance use 

behaviours and depressive symptoms increase.  

  While this study suggests that educational setting differentially influences the 

relationships among use of tobacco and marijuana and feelings of depression, the effect 

is subtle and not even apparent for alcohol use. Therefore, college health professionals 

can be confident that interventions developed and evaluated with university students 

will generally be applicable to students in a college setting. The interventions may need 
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to be adjusted to address the higher prevalence of tobacco use and marijuana use and 

the different depressive symptoms that college students experience.  Similarly, college 

health professionals may need to approach tobacco use and marijuana use with the 

understanding that college students are less likely than university students to be 

engaged in these behaviours as maladaptive strategies for coping with depression.  

Ultimately, given the high levels of substance use and depression across both college 

and university campuses any intervention that targets feelings of depression and 

substance use would be equally valuable and relevant to both college and university 

students  

5.7.3 Implications for administrators.  

To the extent that achievements of its students are a reflection of the success of 

the institution, it is in the best interest of the institution to produce healthy students 

who excel in their studies and chosen careers. The results of this study show, however, 

that many first year students on both college and university campuses experience 

multiple and sometimes severe symptoms of depression, and that many use marijuana 

and alcohol, some on a daily basis. This situation has potentially negative implications 

for the institution’s reputation if it reduces students’ ability to take on personal and 

educational challenges, cope with stress, and successfully assume adult roles. Of course, 

healthy educational institutions do not happen by accident; they develop because 

administrators and governing bodies act to create healthy environments that promote 

individual and community health (Harvey & Weinstein, 1997). Campus health services 
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can play a vital role in maintaining the health of students and ensuring they are able to 

master their studies and pursue successful careers as graduates of the institution.  

Administrators, therefore, must be prepared to support health services. This  

may be especially true on college campuses. Findings from this study showed more 

prevalent, frequent use of substances by college students and possibly more severe 

feelings of depression. These results along with the relatively limited scope and 

availability of outreach, prevention and treatment programs and services on college 

campuses, point to the need for action.  

5.7.4 Policy implications.  

To fully appreciate the policy implications, it is important to recognize that, in 

general, high schools are considerably more restrictive than college and university 

campuses in terms of students’ opportunities to access and use tobacco, alcohol and 

marijuana. For example, Ontario legislation (1994, Tobacco Control Act) which 

completely bans cigarette smoking anywhere on high school property is strictly enforced 

by high schools (Ashley, Northrup & Ferrence, 1998). Similarly, high school settings such 

as dances, sports events, and class breaks, where students may surreptitiously try to use 

marijuana or alcohol are closely monitored to reduce incidents and temptations. With a 

majority of high school students, living at home, parental supervision and parental 

control may also act as a barrier to high school students’ access to and use of 

substances.    

While many first year students come from an environment that is strictly 

monitored and where substance use is prohibited, they transition into a virtually 
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unregulated post-secondary environment. The relative lack of external controls on their 

use of tobacco, alcohol and marijuana requires first year students to exert tremendous 

personal control and adjustment. Furthermore, this control must be exercised in an 

environment that is generally seen as “friendly” toward substance use (Beck et al., 2009; 

Kuo et al., 2002; Leatherdale et al., 2008; Mitka, 2009), and at a time when they are 

experiencing profound changes in their social roles and networks, their geographic 

location and living arrangements, and their academic direction and standards. Efforts to 

develop and enforce health-enhancing policies on post-secondary campuses could play 

a critical role in supporting a healthy transition from high school to post-secondary and 

providing a safe learning environment for all. For example, providing smoking areas that 

are sufficiently safe and pleasant to encourage smokers stay in that area could limit the 

number of smoking cues and the perceived normalcy of smoking. Reducing first year 

students’ perceptions, that smoking is a normative behaviour on campus could serve to 

prevent their initiation or escalation of tobacco use.  

Similarly, frequency and amount of alcohol consumption could be moderated 

through policies which ensure alcohol-free activities are available for young adults. 

Transitioning into a healthier environment, which limits opportunities to initiate and 

escalate substance use, might support students to develop or seek out healthier 

methods for managing feelings of depression.  

While there is evidence that students use alcohol and marijuana to cope with 

feelings of depression (Bennett & Bauman, 2000; Park & Levenson, 2002; Pauley & 

Hesse, 2009), it is also clear that this coping mechanism is ineffective and damaging to 
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students’ health (Beck et al., 2009; Read et al., 2003; Voelker, 2003). Policies that limit 

use of tobacco, alcohol and marijuana may ultimately have a positive impact on 

students’ mental health as well as physical health. 

5.7.5 Research implications.   

As presented in the literature review, there are strong theoretical underpinnings 

(Dodge et al., 2009) and empirical reasons (Sanem et al., 2009; Van Kim et al., 2010) to 

expect that experiences of and relationships among substance use and depression might 

differ for college and university students. Even so, most research investigating the 

relationship between substance use and depression has focused on university 

populations with the assumption that college and university students are a homogenous 

group. Accordingly, there is an abundance of literature about depression and substance 

use with the university population but little evidence is available for college students.  

The current finding that education moderated the relationship between 

substance use and depression in this study of first year college and university students 

likely requires further attention.  Limitations of the study ( such as the relatively small 

sample sizes, use of discrepant measures, and reliance on retrospective self-report) call 

for cautious interpretation of the results and speak to the need for more definitive 

answers about the possible mediating and moderating effects of education on the 

relationship between substance use and feelings of depression. Subtle differences 

between the two populations of students must be carefully assessed in order to 

generate evidence to appropriately target interventions. 
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This study also revealed some differences between university and college 

students that require further exploration, especially those related to the relationship 

between substance use and feelings of depression. While the current study attempted 

to isolate the transition period of entering post-secondary by looking only at young 

adult, first-year students, the cross-sectional design prohibited full exploration of this 

transition. Thus, for example, the study does not reveal whether respondents 

experienced depressive symptoms prior to entering post-secondary, immediately after 

arriving on campus or much later in the school year. Determining whether and to what 

degree differences between college and university students are due to predisposing 

factors that influence their academic pathway into college or university (Hagquist, 2006; 

Schoon et al., 2004), and/or socio-environmental factors that they are exposed to upon 

arrival on campus (e.g., more open access to substances, availability of health services, 

development of social supports, etc.) would be very informative. This level of 

understanding would suggest whether and how campus-based interventions addressing 

socio-environmental factors (as opposed to those addressing predisposing factors) 

would assist students to reduce the health risk behaviours, manage feelings of 

depression and implement better coping skills.   

A better understanding of the correlates of depressive symptoms may also be 

valuable. This study revealed that that use of tobacco, alcohol and marijuana were 

differentially related to depressive feelings for college and university students; however, 

it was not able to distinguish why their depressive symptomatology differed. 

Determining why more college than university students report feelings of hopelessness, 



94 
 

 

difficulty functioning, self-injurious behaviours, and suicidal ideation could have 

important implications for health programming on all post-secondary campuses, but 

especially college campuses.  

 The overall very low response rate for college may need to be addressed in 

future research.  The college environment is rarely aligned with university principles of 

research and different strategies may need to be devised to attract college students to 

more fully participate.    

 Finally, although this study did not explicitly study gender differences, it was 

noted that being female was a significant predictor of depressive symptomatology in all 

models. Given that men and women tend to experience depression in different ways, it 

is important to use a measure of depressive symptoms that has been validated for both 

genders. The current measure may have addressed emotional responses (experienced 

by women) to a greater degree than behavioural responses (experienced by men). This 

would generate artificially higher scores for women than men, and introduce a bias into 

the results. This possibility warrants further investigation.  

5.8 Conclusion 

Based on the theoretical arguments and empirical evidence presented in the 

Literature Review, it was expected that the experiences of and relationships among use 

of tobacco, alcohol and marijuana, and feelings of depression would differ for college 

and university students. Extant literature addressing inter-relations among depression, 

substance use, and academic achievement is such that one would expect students who 
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pursue college to be at greater risk for experiencing depression, substance use or both 

than those who pursue university.  

Furthermore, the relationships between substance use and depression would be 

expected differ across the two post-secondary student groups. These expectations were 

partially supported by the current study: experiences of substance use and depressive 

feelings were different; the relationship between them was not mediated by 

educational setting; and educational setting only weakly moderated the relationship 

between feelings of depression and use tobacco and use of marijuana. The absence of a 

mediating effect of educational setting and weak moderating effect may reflect this 

study’s examination of substance use versus misuse or abuse, and attention to feelings 

of depression versus clinically-defined depression. As suggested by others (Beck et al., 

2009; Caldeira et al., 2008; Epstein et al., 2009; Wechsler et al., 1998), abuse of alcohol 

and marijuana, compared to more normative use of them, may be more strongly 

indicative of underlying poor mental health including depression. Perhaps, the 

differential effects of education are apparent only at higher levels of use and more 

severe experiences of depression. Alternatively, it may be that other individual, familial, 

and socio-environmental variables exert a stronger influence on health behaviours than 

a young adult’s immediate educational context. In any case, the results contribute 

valuable information about health experiences of first year college and university 

students and provide health professionals, administrators and researchers with new 

insights for understanding and managing students’ health.    
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Appendix A – NCHA survey sample 



           

PLEASE DO NOT WRITE IN THIS AREA

SERIAL #

PAGE ONE

Copyright © 2011 American College Health Association

National College Health Assessment

Instructions:

The following questions ask about various aspects of your health.

To answer the questions, fill in the oval that corresponds to your response.

Select only one response unless instructed otherwise.

Use a No. 2 pencil or blue or black ink pen only. Do not use pens with ink
that soaks through the paper.

This survey is completely voluntary.  You may choose not to participate or
not to answer any specific question. You may skip any question you are not
comfortable in answering.

Please make no marks of any kind on the survey which could identify you
individually.

Composite data will then be shared with your campus for use in health
promotion activities.

Thank you for taking the time and
thought to complete this survey.

We appreciate your participation!
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PAGE TWO

Excellent

1. How would you describe your general health?

Good

4. Within the last 12 months, how often did you:

Wear a seatbelt when you rode in a car? 
Wear a helmet when you rode a bicycle?
Wear a helmet when you rode a motorcycle? 
Wear a helmet when you were inline skating? 

Alcohol and other drug use
Cold/Flu/Sore throat
Depression/Anxiety
Eating disorders
Grief and loss
How to help others in distress
Injury prevention
Nutrition
Physical activity
Pregnancy prevention
Problem use of Internet/computer games
Relationship difficulties
Sexual assault/Relationship violence prevention
Sexually transmitted disease/infection (STD/I) prevention
Sleep difficulties
Stress reduction
Suicide prevention
Tobacco use
Violence prevention

(Please mark the appropriate column
for each question to the right)

(Please mark the appropriate
column for each row)

Poor Don't knowFairVery good

3. Are you interested
in receiving
information on the
following topics
from your college
or university?  

YesNo

N/A, did not do this activity within the last 12 months

Sometimes

Never
Rarely 

Most of the time
Always

5. Within the last 12 months:

Were you in a physical fight?
Were you physically assaulted (do not include sexual assault)?
Were you verbally threatened?
Were you sexually touched without your consent?
Was sexual penetration attempted (vaginal, anal, oral) without your consent?
Were you sexually penetrated (vaginal, anal, oral) without your consent?
Were you a victim of stalking (e.g., waiting for you outside your classroom,
residence, or office; repeated emails/phone calls)?

No
Yes

3/8” spine
perf

2. Have you received
information on the
following topics
from your college
or university? 

YesNo

(Please mark the appropriate column for each row)

Health, Health Education and Safety
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SERIAL #

20-29 days
Used dailyNever used

3-5 days

Have used, but not in last 30 days
1-2 days

6-9 days
10-19 days

Emotionally abusive? (e.g., called derogatory names, yelled at, ridiculed)
Physically abusive? (e.g., kicked, slapped, punched)
Sexually abusive? (e.g., forced to have sex when you didn't want it, forced to perform
or have an unwanted sexual act performed on you)

7. How safe do you feel:

On this campus (daytime)?
On this campus (nighttime)?
In the community surrounding this school (daytime)?
In the community surrounding this school (nighttime)?

6. Within the last 12 months, have you been in an intimate (coupled/partnered) relationship that was: 

No
Yes

Cigarettes
Tobacco from a water pipe (hookah)
Cigars, little cigars, clove cigarettes
Smokeless tobacco
Alcohol (beer, wine, liquor)
Marijuana (pot, weed, hashish, hash oil)
Cocaine (crack, rock, freebase)
Methamphetamine (crystal meth, ice, crank)
Other amphetamines (diet pills, bennies)
Sedatives (downers, ludes)
Hallucinogens (LSD, PCP)
Anabolic steroids (Testosterone)
Opiates (heroin, smack)
Inhalants (glue, solvents, gas)
MDMA (Ecstasy)
Other club drugs (GHB, Ketamine, Rohypnol)
Other illegal drugs

8. Within the last 30 days, on how many days
did you use:

Alcohol, Tobacco, and Drugs
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Somewhat unsafe
Somewhat safe

Very safe

Not safe at all(Please mark the appropriate column for each row)

(Please mark the appropriate column for each row)

(Please mark the appropriate
column for each row)
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PAGE FOUR
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20-29 days
Used dailyNever used

3-5 days

Have used, but not in last 30 days
1-2 days

6-9 days
10-19 days

Cigarettes
Tobacco from a water pipe (hookah)
Cigars, little cigars, clove cigarettes
Smokeless tobacco
Alcohol (beer, wine, liquor)
Marijuana (pot, weed, hashish, hash oil)
Cocaine (crack, rock, freebase)
Methamphetamine (crystal meth, ice, crank)
Other amphetamines (diet pills, bennies)
Sedatives (downers, ludes)
Hallucinogens (LSD, PCP)
Anabolic steroids (Testosterone)
Opiates (heroin, smack)
Inhalants (glue, solvents, gas)
MDMA (Ecstasy)
Other club drugs (GHB, Ketamine, Rohypnol)
Other illegal drugs

9. Within the last 30 days, how often do you think
the typical student at your school used: 

0

1

2

3

4

5

6

7

8

9

0

1

2

3

4

5

6

7

8

9

10. The last time you
“partied”/socialized how
many drinks of alcohol
did you have? (If you did
not drink alcohol, please
enter 00. If less than 10,
enter 01, 02, 03, etc.)

11. The last time you
“partied”/socialized over
how many hours did you
drink alcohol? (If you did
not drink alcohol, please
enter 00. If less than 10,
enter 01, 02, 03, etc.)
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One drink of alcohol is defined as a 12 oz. can or bottle of beer or wine cooler, a 4 oz. glass of wine, or a shot
of liquor straight or in a mixed drink.
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12. How many drinks of
alcohol do you think
the typical student
at your school had
the last time he/she
“partied”/socialized?
(If you think the typical
student at your school
does not drink alcohol,
please enter 00. If less
than 10, enter 01, 02,
03, etc.)

(State your best estimate; Please mark
the appropriate column for each row)

N/A, don't drink
None
1 time

13. Over the last two weeks, how many times have you had five or more drinks of alcohol at a sitting?

2 times
3 times
4 times

5 times
6 times
7 times

8 times
9 times
10 or more times

14. Within the last 30 days, did you: 

Drive after drinking any alcohol at all
Drive after drinking five or more drinks of alcohol

N/A, don't drink
No

Yes

N/A, don't drive
(Please mark the appropriate
column for each row)
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PAGE FIVE

Never
N/A, don't drink

Rarely15. During the last 12 months, when you
“partied”/socialized, how often did you:

Alternate non-alcoholic with alcoholic beverages
Avoid drinking games
Choose not to drink alcohol
Determine, in advance, not to exceed a set number of drinks
Eat before and/or during drinking
Have a friend let you know when you have had enough
Keep track of how many drinks you were having
Pace your drinks to 1 or fewer per hour
Stay with the same group of friends the entire time you were drinking
Stick with only one kind of alcohol when drinking
Use a designated driver

(Please mark the appropriate column for each row)

Most of the time
Always

Sometimes

16. Within the last 12 months, have you experienced any of the following
when drinking alcohol? 

Did something you later regretted
Forgot where you were or what you did
Got in trouble with the police
Someone had sex with me without my consent
Had sex with someone without their consent
Had unprotected sex
Physically injured yourself
Physically injured another person
Seriously considered suicide

N/A, don't drink
No

Yes

(Please mark the appropriate column for each row)
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18. Within the last 12 months, have you taken any of the following
prescription drugs that were not prescribed to you?

Antidepressants (e.g., Celexa, Lexapro, Prozac, Wellbutrin, Zoloft) 
Erectile dysfunction drugs (e.g., Viagra, Cialis, Levitra)
Pain killers (e.g., OxyContin, Vicodin, Codeine)
Sedatives (e.g., Xanax, Valium)
Stimulants (e.g., Ritalin, Adderall)

(Please mark the appropriate column for each row) No
Yes

17. Within the last 30 days, what percent of students at your school used:
State your best estimate. (If less than 10, please enter 00, 01, 02, etc.)Copyrig

ht A
CHA 
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PAGE SIX
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Sex Behavior and Contraception

19. Within the last 12 months, with how
many partners have you had oral sex,
vaginal intercourse, or anal intercourse?
(If you did not have a sex partner within
the last 12 months, please enter 00. 
If less than 10, enter 01, 02, 03, etc.)

(Please mark the appropriate
column for each row)
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No
Yes

Female
Male
Transgender

20. Within last 12 months, did you have sexual
partner(s) who were:

N/A, never did this sexual activity

Always

Sometimes
Most of the time 

Never
Rarely

CONDOM/
BARRIER

USE

(Please mark the appropriate column for each row)

Oral sex?
Vaginal intercourse?
Anal intercourse?

Have not done this sexual activity
during the last 30 days

22. Within the last 30 days, how often
did you or your partner(s) use a
condom or other protective barrier
(e.g., male condom, female condom,
dam, glove) during: 

(Please mark the appropriate
column for each row)

21. Within the last 30 days, did you have:  

Oral sex?
Vaginal intercourse?
Anal intercourse?

No, have never done this sexual activity

No, have done this sexual activity in the
past but not in the last 30 days

Yes

23A. Did you or your partner use a method of birth control to prevent pregnancy the last time you had
vaginal intercourse?

Yes (continue to item 23B)
N/A, have not had vaginal intercourse (skip to item 24)
No, have not had vaginal intercourse that could result in a pregnancy (skip to item 24)
No, did not want to prevent pregnancy (skip to item 24)
No, did not use any birth control method (skip to item 24)
Don't know (skip to item 24)

Birth control pills
(monthly or extended cycle)
Birth control shots
Birth control implants 
Birth control patch 
Vaginal ring 
Intrauterine device (IUD)
Male condom 
Female condom 

23B. Please indicate whether or not you or your partner used each of the following methods of birth control to prevent
pregnancy the last time you had vaginal intercourse. (Please mark the appropriate column for each row)

No
Yes

Diaphragm or cervical cap
Contraceptive sponge
Spermicide (e.g., foam, jelly, cream) 
Fertility awareness (e.g., calendar, mucous,
basal body temperature)
Withdrawal
Sterilization (e.g., hysterectomy, tubes tied,
or vasectomy)
Other method

No
Yes
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24. Within the last 12 months, have you or your
partner(s) used emergency contraception
(“morning after pill”)?

N/A, have not had vaginal intercourse
in the last 12 months
No
Yes
Don't know

Weight, Nutrition, and Exercise

26. How do you describe your weight?

Very underweight

Very overweight

Slightly underweight
About the right weight
Slightly overweight

Gain weight

Stay the same weight

28. How many servings of fruits and vegetables do you usually have per day?
(1 serving = 1 medium piece of fruit; 1/2 cup fresh, frozen, or canned fruits/vegetables; 3/4 cup fruit/vegetable
juice; 1 cup salad greens; or 1/4 cup dried fruit)

0 servings per day 1–2 servings per day 3–4 servings per day 5 or more servings per day

Do moderate-intensity cardio or aerobic exercise (caused a noticeable increase
in heart rate, such as a brisk walk) for at least 30 minutes?
Do vigorous-intensity cardio or aerobic exercise (caused large increases in
breathing or heart rate, such as jogging) for at least 20 minutes?
Do 8-10 strength training exercises (such as resistance weight machines) for
8-12 repetitions each?

(Please mark the appropriate column for each row)

29. On how many of the past 7 days did you: 
6 days

7 days0 days

3 days

1 day
2 days

4 days
5 days

Mental Health

25. Within the last 12 months, have you or your
partner(s) become pregnant?

N/A, have not had vaginal intercourse
in the last 12 months
No 
Yes, unintentionally
Yes, intentionally
Don't know

27. Are you trying to do any of the following about your
weight?

I am not trying to do anything about my weight

Lose weight

(Please mark the appropriate column for each row) No, never

Yes, in the last 30 days

No, not in last 12 months
Yes, in the last 2 weeks

Felt things were hopeless
Felt overwhelmed by all you had to do
Felt exhausted (not from physical activity)
Felt very lonely
Felt very sad
Felt so depressed that it was difficult to function
Felt overwhelming anxiety
Felt overwhelming anger
Intentionally cut, burned, bruised, or otherwise injured yourself
Seriously considered suicide
Attempted suicide

30. Have you ever: 

Yes, in the last 12 months
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(Please mark the appropriate column for each row)
Yes, diagnosed but not treated

Yes, treated with medication and psychotherapy

Yes, treated with medication
Yes, treated with psychotherapy

Anorexia
Anxiety
Attention Deficit and Hyperactivity Disorder (ADHD)
Bipolar Disorder
Bulimia
Depression
Insomnia
Other sleep disorder
Obsessive Compulsive Disorder (OCD)
Panic attacks
Phobia
Schizophrenia
Substance abuse or addiction (alcohol or other drugs)
Other addiction (e.g., gambling, internet, sexual)
Other mental health condition

31. Within the last 12 months, have you been diagnosed or
treated by a professional for any of the following? 

Yes, other treatment

32. Have you ever been diagnosed with depression? No Yes

24
74

87
–3

/3

No

3/8” spine
perf

33. Within the last 12 months, have any of the following been traumatic or very difficult for you to handle?

No
Yes

Academics
Career-related issue
Death of a family member or friend
Family problems
Intimate relationships
Other social relationships
Finances
Health problem of a family member or partner
Personal appearance
Personal health issue
Sleep difficulties
Other

(Please mark the appropriate column for each row)

34. Have you ever received psychological or mental health services from any of the following?

No
Yes

Counselor/Therapist/Psychologist
Psychiatrist
Other medical provider (e.g., physician, nurse practitioner)
Minister/Priest/Rabbi/Other clergy

(Please mark the appropriate column for each row)
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YesNo

35. Have you ever received psychological or mental
health services from your current college/university's
Counseling or Health Service?

36. If in the future you were having a personal problem
that was really bothering you, would you consider
seeking help from a mental health professional?

YesNo

37. Within the last 12 months, how would you rate the overall level of stress you have experienced?

No stress
Less than average stress
Average stress
More than average stress
Tremendous stress

Physical Health

38. Within the last 30 days, did you do any of the following? 

No
Yes

Exercise to lose weight
Diet to lose weight
Vomit or take laxatives to lose weight
Take diet pills to lose weight

(Please mark the appropriate column for each row)

39. Have you: 

Had a dental exam and cleaning in the last 12 months?
(Males) Performed testicular self exam in the last 30 days?
(Females) Performed breast self exam in the last 30 days?
(Females) Had a routine gynecological exam in the last 12 months?
Used sunscreen regularly with sun exposure?
Ever been tested for Human Immunodeficiency Virus (HIV) infection?

(Please mark the appropriate column for each row) No
Yes

Don't know

40. Have you received the following vaccinations (shots)? 

Hepatitis B
Human Papillomavirus/HPV (cervical cancer vaccine)
Influenza (the flu) in the last 12 months (shot or nasal mist)
Measles, Mumps, Rubella
Meningococcal disease (meningococcal meningitis)
Varicella (chicken pox)

(Please mark the appropriate column for each row) No
Yes

Don't know
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Awakened too early in the morning and couldn't get back to sleep?
Felt tired, dragged out, or sleepy during the day?
Gone to bed because you just could not stay awake any longer?
Had an extremely hard time falling asleep?

(Please mark the appropriate
column for each row)

44. In the past 7 days, how often have you: 

6 days
7 days0 days

3 days

1 day
2 days

4 days
5 days

3/8” spine
perf

41. Within the last 12 months, have you been diagnosed or treated by a professional for any of the following?

Allergies
Asthma
Back pain
Broken bone/Fracture/Sprain
Bronchitis
Chlamydia
Diabetes
Ear infection
Endometriosis
Genital herpes
Genital warts/Human Papillomavirus (HPV)
Gonorrhea
Hepatitis B or C

No
Yes

No
Yes

High blood pressure
High cholesterol
Human Immunodeficiency Virus (HIV)
Irritable Bowel Syndrome (IBS)
Migraine headache
Mononucleosis
Pelvic Inflammatory Disease (PID)
Repetitive stress injury
(e.g., carpal tunnel syndrome)
Sinus infection 
Strep throat 
Tuberculosis 
Urinary tract infection

(Please mark the appropriate
column for each row)

42. On how many of the past 7 days did you get enough sleep so that you felt rested when you woke up
in the morning?

0 days 1 day 2 days 3 days 4 days 5 days 6 days 7 days

43. People sometimes feel sleepy during the daytime. In the
past 7 days, how much of a problem have you had with
sleepiness (feeling sleepy, struggling to stay awake)
during your daytime activities?

No problem at all
A little problem
More than a little problem
A big problem
A very big problem

24
74
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45. Within the last 12 months, have any of the following affected your academic performance? 

This did not happen to me/not applicable

Received a lower grade in the course

I have experienced this issue but my academics have not been affected
Received a lower grade on an exam or important project

Alcohol use
Allergies
Anxiety
Assault (physical)
Assault (sexual)
Attention Deficit and Hyperactivity Disorder (ADHD)
Cold/Flu/Sore throat
Concern for a troubled friend or family member
Chronic health problem or serious illness (e.g., diabetes, asthma, cancer)
Chronic pain
Death of a friend or family member
Depression 
Discrimination (e.g., homophobia, racism, sexism)
Drug use
Eating disorder/problem
Finances
Gambling
Homesickness 
Injury (fracture, sprain, strain, cut)
Internet use/computer games
Learning disability
Participation in extracurricular activities (e.g., campus clubs, organizations, athletics)
Pregnancy (yours or your partner's)
Relationship difficulties
Roommate difficulties
Sexually transmitted disease/infection (STD/I)
Sinus infection/Ear infection/Bronchitis/Strep throat
Sleep difficulties
Stress
Work 
Other (please specify ______________________________________________)

Impediments to Academic Performance

Significant disruption in thesis, dissertation, research, or practicum work
Received an incomplete or dropped the course

(Please select the most serious
outcome for each item below)

Demographic Characteristics

46. How old are you?

0

1

2

3

4

5

6

7

8

9

0

1

2

3

4

5

6

7

8

9

47. What is your gender?
Female
Male
Transgender

49. What is your height
in feet and inches?

Ft. Inch

0

1

2

3

4

5

6

7

8

9

0

1

2

3

4

5

6

7

8

9

0

H
E
I
G
H
T

1

50. What is your weight
in pounds?

0

1

2

3

4

5

6

7

8

9

Pounds

0

1

2

3

4

5

6

7

8

9

0

1

2

3

4

5

6

7

8

9

W
E
I
G
H
T

48. What is your sexual
orientation?

Heterosexual
Gay/Lesbian
Bisexual
Unsure

Years
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White
Black or African American
Hispanic or Latino/a
Asian or Pacific Islander
American Indian, Alaskan Native, or Native Hawaiian
Biracial or Multiracial
Other

51. What is your year in school?

PAGE TWELVE

THANK YOU FOR COMPLETING THIS SURVEY

1st year undergraduate
2nd year undergraduate
3rd year undergraduate
4th year undergraduate
5th year or more undergraduate
Graduate or professional
Not seeking a degree
Other

52. What is your enrollment status?

Full-time

53. Have you transferred to this college or
university within the last 12 months?

54. How do you usually describe yourself?
(Mark all that apply)

Yes

55. Are you an international student?

Not in a relationship
In a relationship but not living together
In a relationship and living together 

56. What is your relationship status?

Yes

57. What is your marital status? 

Single                    
Married/Partnered
Separated

59. Are you a member of a social fraternity or sorority? 
(e.g., National Interfraternity Conference, National
Panhellenic Conference, National Pan-Hellenic
Council, National Association of Latino Fraternal
Organizations)

60. How many hours a week do you work for pay?

0 hours
1–9 hours
10–19 hours
20–29 hours

61. How many hours a week do you volunteer?

62. What is your primary source of health insurance?

My college/university sponsored plan
My parents' plan
Another plan
I don't have health insurance
I am not sure if I have health insurance

63. What is your approximate cumulative grade average?

A

58. Where do you currently live?

Campus residence hall
Fraternity or sorority house
Other college/university housing
Parent/guardian's home
Other off-campus housing
Other

30–39 hours
40 hours
More than 40 hours

0 hours
1–9 hours
10–19 hours
20–29 hours

30–39 hours
40 hours
More than 40 hours

No

No

B C D/F N/A

64. Within the last 12 months, have you participated
in organized college athletics at any of the
following levels? 

No
Yes

Varsity
Club sports
Intramurals

(Please mark the appropriate
column for each row)

YesNo

65. Do you have any of the following? 

No
Yes

Attention Deficit and Hyperactivity
Disorder (ADHD)
Chronic illness (e.g., cancer, diabetes,
auto-immune disorders)
Deafness/Hearing loss
Learning disability
Mobility/Dexterity disability
Partial sightedness/Blindness
Psychiatric condition
Speech or language disorder
Other disability

(Please mark the appropriate
column for each row)

Part-time Other

Divorced 
Other

66. Are you currently or have you been a member of the
United States Armed Services (Active Duty, Reserve,
or National Guard)?

No
Yes and I have deployed to an area of hazardous duty
Yes and I have not deployed to an area of
hazardous duty
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Appendix B – Brock University Research Ethics Board Letter of Approval 

From: Research Ethics Board 
Sent: February-05-09 8:44 AM 
To:  
Cc: 
Subject: REB 08-225 - Accepted as is 

FROM:  

Research Ethics Officer 

TO: Community Health Sciences 

FILE: 08-225 DATE: 2/5/2009 

TITLE: Health Assessment of Brock University Students 

The Ethics Officer has completed an administrative review of your research proposal on behalf 
of the Brock University Research Ethics Board, 

DECISION: ACCEPTED AS IS 

This project has received ethics clearance for the period of February 5, 2009 to January 31, 2010 
subject to full REB ratification at the Research Ethics Board's next scheduled meeting. The 
clearance period may be extended upon request. The study may now proceed. 

Please note that the Research Ethics Board (REB) requires that you adhere to the protocol as last 
reviewed and cleared by the REB. During the course of research no deviations from, or changes 
to, the protocol, recruitment, or consent form may be initiated without prior written clearance 
from the REB. The Board must provide clearance for any modifications before they can be 
implemented. If you wish to modify your research project, please refer to 
http://www.brocku.ca/researchservices/forms , to complete the appropriate formRevision or 
Modification to an Ongoing Application. 

Adverse or unexpected events must be reported to the REB as soon as possible with an 
indication of how these events affect, in the view of the Principal Investigator, the safety of the 
participants and the continuation of the protocol. 

If research participants are in the care of a health facility, at a school, or other institution or 
community organization, it is the responsibility of the Principal Investigator to ensure that the 
ethical guidelines and clearance of those facilities or institutions are obtained and filed with the 
REB prior to the initiation of any research protocols. 

https://webmail.brocku.ca/services/go.php?url=http%3A%2F%2Fwww.brocku.ca%2Fresearchservices%2Fforms�
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The Tri-Council Policy Statement requires that ongoing research be monitored. A Final Report is 
required for all projects upon completion of the project. Researchers with projects lasting more 
than one year are required to submit a Continuing Review Report annually. The Office of 
Research Services will contact you when this formContinuing Review/Final Report is required.  

Please quote your REB file number on all future correspondence. 
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Appendix C – Niagara College Research Ethics Board Letter of Approval 

 

-----Original Message----- 
From 
Sent: Tuesday, March 23, 2010 11:27 AM 
To:  
Subject: REB Approval 
 
Hello  
This e-mail will confirm that the Research Ethics Board has approved your application 
for research involving human subjects, the "Health Assessment of Niagara College 
Students".  The approval is for the proposal "as presented".  You may begin your 
research immediately. 
 
Please let me know if you have any questions. 
 
for the REB Secretariat 
 
Director, Research and Innovation 
Niagara College 
135 Taylor Rd., S.S. #4 
Niagara-on-the-Lake, Ontario 
Canada 
905-641-2252, extension 4150 
fax:  905-988-4308 
 
 
 
----- End forwarded message ----- 
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Appendix D – Niagara College Invitation and Letter of Informed Consent3 

Dear Niagara College Student, 
 
Student Services invites you to complete a confidential, on-line survey as part of a study 
about students’ health behaviours and needs. Your participation is voluntary. If you do 
not want to participate, simply ignore this invitation. If you do want to participate, keep 
in mind that you can skip any or all questions with no penalty to yourself. Your name 
and personal information will always remain confidential. 
 
See below for more info about the survey, your privacy, and how the results will be 
used. 
 
Access the survey by clicking this link: [URL HERE] 
 
By accessing the survey, you are voluntarily consenting to participate in the study 
described here.  
 
The Survey 
The survey being used is called the National College Health Assessment. It takes 20-30 
minutes to complete, and covers a wide range of health topics related to physical, 
mental, emotional and psychological health. Some of the topics – like drug use, violence 
and sexual behaviour – may be sensitive. If you do not want to respond to particular 
questions, you may skip over them. If any questions leave you feeling uncomfortable 
you can speak to a campus health professional. Follow this link to access your campus 
Health Services. http://www.niagaracollege.ca/healthservices/ 
 
Your Privacy 
Service Providers. The National College Health Assessment survey is owned by the 
American College Health Association and hosted on the Vovici Corporation website. 
Although Vovici has a state of the art firewall system and data encryption process that 
helps protect the confidentiality of your data, you should be aware that the Vovici 
server is based in the United States. Accordingly, data on the server may be subject to 
U.S. Homeland Security laws such as the Patriot Act (which allows the government to 
access the data). While this possibility seems highly unlikely, you should consider it 
before agreeing to participate in the study. 
 
Data Collection. Vovici is under contract to administer this study. To do so, it has 
temporary access to your email address. Furthermore, strictly for the purpose of data 
management, it has assigned a unique identification number to your email address. 
Thus, if you choose to submit a survey, the identifier number assigned to your email 
address (but never your email address) automatically downloads into a database. If the 
identification number matching your email address does not appear in the database, a 
reminder is sent to your email address. After data collection is done, all email address 

http://www.niagaracollege.ca/healthservices/�
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and matching identification numbers are permanently erased. Because data are 
“anonymized” at the end of the data collection period, it is not possible to withdraw 
your answers after submitting them. 
 
Final Dataset. The final dataset that Niagara College receives does not include any 
personal identification such as e-mail addresses or identification numbers. There is 
absolutely no way for Niagara College to trace your participation or your answers back 
to you. 
 
Use of the Data 
A final dataset that does not have any identifying information is kept by the American 
College Health Association, owner of the NCHA survey. The Manager of Student Services 
at Niagara College and a Brock University researcher (Dr. Kelli-an Lawrance, Associate 
Professor, Community Health Sciences) also maintain copies of the dataset (in password 
protected files). Dr. Lawrance and students working directly under her supervision will 
analyze the data to answer health-related research questions such as how tobacco use 
and feelings of depression are related, how and why students use different types of 
tobacco, and how patterns and correlates of health behaviours vary within and between 
college and university students. All analyses will be conducted under conditions of strict 
anonymity.   
 
The results will be shared with administrators and reported through lay professional and 
academic venues such as conferences and journals. All reports will refer to grouped data 
and not individuals. You and your answers cannot be identified in any way. If you are 
interested in the survey results, visit Niagara College Student Services’ website this 
spring/summer:  http://www.niagaracollege.ca/healthservices 
 
Ethical Clearance 
This study has been reviewed and received clearance from the Niagara College Research 
Ethics Board (file #xxxxx). If you have any questions about this study, the investigators, 
or about your rights as a research participant, please contact the Niagara College 
Research Ethics Board at 905-641-2252 x4150 or through email at 
http://niagaracollege.ca/research. 
 
Directing the study is, Manager, Student Services, Niagara College of Applied Arts and 
Technology (Welland Campus, 300 Woodlawn Road / Welland, Ontario L3C 7L3 / (905) 
735-2211 x7834 /  
Thank you for your participation and cooperation! 
 
 
____________ 
3 Virtually identical text was used for Brock University. (Information about the prize draw and Brock 
addresses/contacts was included where appropriate.) 
 

http://www.niagaracollege.ca/healthservices�
http://www.niagaracollege.ca/research�
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Appendix E – Niagara College Text of Email Reminder4 

 
Dear Niagara College Student, 
Just a reminder!  reminder 1   
A final reminder!  reminder 2 
 
Student Services invites you to complete an anonymous, on-line survey as part of a 
study about students’ health behaviours and needs. Your participation is completely 
voluntary. If you do not want to participate, simply ignore this invitation. If you do want 
to participate, keep in mind that you can skip any or all questions with no penalty to 
yourself. Your name and personal information will always remain confidential. 
See below for more info about the survey, your privacy, and how the results will be 
used. 
 
Access the survey by clicking this link: [URL HERE] 
 
By accessing the survey, you are voluntarily consenting to participate in the study 
described here.  
 
The Survey 
The survey being used is called the National College Health Assessment. It takes 20-30 
minutes to complete, and covers a wide range of health topics related to physical, 
mental, emotional and psychological health. Some of the topics – like drug use, violence 
and sexual behaviour – may be sensitive. If you do not want to respond to particular 
questions, you may skip over them. If any questions leave you feeling uncomfortable 
you can speak to a campus health professional. Follow this link to access your campus 
Health Services. http://www.niagaracollege.ca/healthservices/ 
 
Your Privacy 
Service Providers. The National College Health Assessment survey is owned by the 
American College Health Association and hosted on the WebSurveyor Corporation 
website. Although WebSurveyor has a state of the art firewall system and data 
encryption process that helps protect the confidentiality of your data, you should be 
aware that the WebSurveyor server is based in the United States. Accordingly, data on 
the server may be subject to U.S. Homeland Security laws such as the Patriot Act (which 
allows the government to access the data). While this possibility seems highly unlikely, 
you should consider it before agreeing to participate in the study. 
Data Collection. WebSurveyor is under contract to administer this study. To do so, it has 
temporary access to your email address. Furthermore, strictly for the purpose of data 
management, it has assigned a unique identification number to your email address. 
Thus, if you choose to submit a survey, the identifier number assigned to your email 
address (but never your email address) automatically downloads into a database. If the 
identification number matching your email address does not appear in the database, a 
reminder is sent to your email address. After data collection is done, all email address 

http://www.niagaracollege.ca/healthservices/�
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and matching identification numbers are permanently erased. Because data are 
“anonymized,” it is not possible to withdraw your answers after submitting them. 
Final Dataset. The final dataset that Niagara College receives does not include any 
personal identification such as e-mail addresses or identification numbers. There is 
absolutely no way for Niagara College to trace your participation or your answers back 
to you. 
 
Use of the Data 
A final dataset that does not have any identifying information is kept by the American 
College Health Association, owner of the NCHA survey. The Manager of Student Services 
at Niagara College and a Brock University researcher (Dr. Kelli-an Lawrance, Associate 
Professor, Community Health Sciences) also maintain copies of the dataset (in password 
protected files). Dr. Lawrance and students working directly under her supervision will 
analyze the data to answer health-related research questions such as how tobacco use 
and feelings of depression are related, how and why students use different types of 
tobacco, and how patterns and correlates of health behaviours vary within and between 
college and university students. All analyses will be conducted under conditions of strict 
anonymity.   
 
The results will be shared with administrators and reported through lay professional and 
academic venues such as conferences and journals. All reports will refer to grouped data 
and not individuals. You and your answers cannot be identified in any way. If you are 
interested in the survey results, visit Niagara College Student Services’ website this 
spring/summer:  http://www.niagaracollege.ca/healthservices 
 
Ethical Clearance 
This study has been reviewed and received clearance from the Niagara College Research 
Ethics Board (file #xxxxx). If you have any questions about this study, the investigators, 
or about your rights as a research participant, please contact the Niagara College 
Research Ethics Board at 905-641-2252 x4150 or through email at 
http://niagaracollege.ca/research. 
 
Directing the study is Ms. Sheryl Johns, Manager, Student Services, Niagara College of 
Applied Arts and Technology (Welland Campus, 300 Woodlawn Road / Welland, Ontario 
L3C 7L3 / (905) 735-2211 x7834 / sjohns@niagaracollege.ca). 
 
Thank you for your participation and cooperation! 
  
 
 
________ 
4 Virtually identical text was used for Brock University. (Information about the prize draw and Brock 
addresses/contacts was included where appropriate.) 
 

http://www.niagaracollege.ca/healthservices�
http://www.niagaracollege.ca/research�
mailto:sjohns@niagaracollege.ca�
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Appendix F- Past Month Use of Substances  
 
Past Month Use of Tobacco among College Students (N = 146) and University Students 
(N = 298) 
 
 
 

Brock  Niagara  Total 

 
 

n %  n %  n % 

         
Past-month use of tobacco         

 
has never used 221 74.2  77 52.7  298 67.1 
 
has used, but not past 
month 44 14.8  30 20.5  74 16.7 
 
1-2 days in past month 10 3.4  4 2.7  14 3.2 
 
3-5 days in past month 1 0.3  6 4.1  7 1.6 
 
6-9 days in past month 5 1.7  1 0.7  6 1.4 
 
10-19 days in past month 3 1.0  1 0.7  4 0.9 
 
20-29 days in past month 3 1.0  1 0.7  4 0.9 
 
daily 11 3.7  23 15.8  34 7.7 
         

         
at(442) = 0.14, p = 0.88. 
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Past Month Use of Alcohol among College Students (N = 146) and University Students (N 
= 298) 
 
 
 

Brock  Niagara  Total 

 
 

n %  n %  n % 

         
Past-month use of alcohol         

 
has never used 42 14.1  15 10.3  57 12.8 
 
has used, but not past 
month 28 9.4  21 14.4  49 11.0 
 
1-2 days in past month 64 21.5  40 27.4  104 23.4 
 
3-5 days in past month 69 23.2  30 20.5  99 22.3 
 
6-9 days in past month 55 18.5  18 12.3  73 16.4 
 
10-19 days in past month 34 11.4  11 7.5  45 10.1 
 
20-29 days in past month 4 1.3  4 2.7  8 2.0 
 
daily 2 0.7  7 4.8  9 2.0 

         
at(442) = 0.14, p = .888. 
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Past Month Use of Marijuana among College Students (N = 146) and University Students 
(N = 298) 
 
 
 

Brock  Niagara  Total 

 
 

n %  n %  n % 

         
Past-month use:         

 
has never used 173 58.1  64 43.8  237 53.4 
 
has used, but not past 
month 63 21.1  43 29.5  106 23.9 
 
1-2 days in past month 29 9.7  13 8.9  42 9.5 
 
3-5 days in past month 10 3.4  2 1.4  12 2.7 
 
6-9 days in past month 10 3.4  5 3.4  15 3.4 
 
10-19 days in past month 8 2.7  3 2.1  11 2.5 
 
20-29 days in past month 5 1.7  4 2.7  9 2.0 
 
daily 0 0  12 8.2  12 2.7 

         
at(206.56) = 3.15, p = .002. 
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Appendix I- Testing Assumptions of Linear Regression Analysis 

Assumptions for Linear Regression Analysis 

Assumptions 

Results of multiple linear regression analyses conducted with a sample can be 

generalized to the population of interest to the extent that certain assumptions are met. 

Below, these assumptions and the degree to which they were met for the regression 

analyses reported in this study are presented. 

Level of measurement and normal distribution of data. Multiple linear regression 

analyses are based on the assumption that predictor variables and outcome variables 

are quantitative and all values (i.e., scores) are normally distributed. In this study, 

depressive feelings were measured at the interval level (i.e., number of symptoms), and 

data about frequency of substance use were treated as a continuous (interval-level) 

measure. Visual inspection of the histograms for each independent variable also 

revealed that the values for tobacco use, alcohol use and marijuana use were slightly 

positively skewed. This is because more values are reported for people who do not use 

substances.  

Multicollinearity.  In multiple linear regression analyses, independent variables 

should not be highly correlated. To guard against multicollinearity in the regressions 

examining moderation effects, independent variables were centred and interaction 

terms were calculated using centred values. To ensure that this effectively reduced any 

possible multicollinearity, variance inflation factors (VIF) (which measure 

multicollinearity) were examined.  VIF values above 10 are considered to indicate 
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multicollinearity. In all regression models, including the ones with the centered 

variables, all VIFs were below 10. 

Homogeneity of error.  An assumption of multiple linear regression analyses is 

that, at each level of the dependent variable, variance of residuals is constant. Durban-

Watson tests can be used to determine the systematic error in residuals. The Durbin-

Watson test statistic has values being between 0 and 4, with 2 indicating residuals are 

unrelated to variance in the dependent variable. As shown in the table below, Durbin-

Watson values were close to 2 for the multiple linear regression analyses assessing 

whether education moderated the relationships between use of each substance and 

feelings of depression. 

Normal distribution of error. It is assumed in multiple linear regression analyses 

that residuals (i.e., the difference between predicted scores on the dependent measure 

and observed scores on the dependent measure), are normally distributed. To this end, 

visual inspection of a scatter-plot (of residual values X predicted values) should show all 

values cluster along the line of best fit. Assessment of this assumption for the analyses 

in this study showed a greater number of cases clustered towards the low end of the 

depression measure for the tobacco use model(s). This suggests a bit of 

hetroscadasticity which means for higher values of depressive symptoms estimates may 

be consistently too large and for lower values of depressive symptoms estimates may be 

consistently too small. For alcohol and marijuana the scatter-plots clustered around the 

line of best fit with a few outliers at either end of the spectrum.  
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Outliers  

It is important to determine whether a case (or small number of cases) has 

undue influence on the regression model by virtue of being an “outlier.” Outliers are 

cases with unusual patterns of scores. Extreme outliers can affect the values of the 

estimated regression coefficients. 

A number of statistics can be used to test for the presence of outliers. Cook’s 

distance is a statistic that considers the influence of one case on the whole model, 

where values greater than 1.0 are a concern. Leverage measures the influence of the 

reported value of the dependent variable over the predicted value. Leverage values 

range between 0 and 1 with 0 representing no influence and 1 representing extreme 

influence. Mahalanobis distance measures the distance of a case from the means of the 

independent variables. Cut points (indicating outlying values) are dependent on the 

sample size. For samples greater than 500 values above 25 are a concern. Samples of 

100 should not be greater than 15. Tests of outliers for the regression models assessing 

whether education moderated the relationships between use of each substance and 

feelings of depression are reported in the table below. 

 

 

 

 

 

 



122 
 

 

Testing for Assumptions of Regression Analyses 

Test Variable Value Comment 

Cook’s Tobacco .003 Within limits 

 Alcohol .002 Within limits 

 Marijuana .003 Within limits 

 

Leverage  Tobacco .011 Within limits 

 Alcohol .011 Within limits 

 Marijuana .011 Within limits 

 

Mahalanobis distance Tobacco 4.98 Within limits 

 Alcohol 4.98 Within limits 

 Marijuana 4.98 Within limits 

 

VIF Tobacco 1.04 Met assumption 

 Alcohol 1.00 Met assumption 

 Marijuana 1.03 Met assumption 

 

Durban-Watson Tobacco 1.94 Met assumption 

 Alcohol 1.98 Met assumption 

 Marijuana 1.95 Met assumption 

 

Shapiro- Wilk Tobacco p<.05 Is not normally 

distributed 

 Alcohol p<.05 Is not normally 

distributed 

 Marijuana p<.05 Is not normally 

distributed 
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