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TITLE 

Expected or completed? Comparing two measures of educational attainment and their relationship with 

social inequalities in health among young adults 

 

ABSTRACT 

Background. Similarly to other age groups, there are significant social inequalities in health among 

young adults (YA). Education is thought to be the most appropriate indicator of YA socioeconomic 

status (SES), yet it is often in progress at that age and may not be representative of future achievement. 

Therefore, scholars have explored YA ‘expected’ education as a proxy of SES. However, no study has 

examined how it compares to the more common SES indicator,  ‘completed’ education.  

Methods. Using data from 1,457 YA surveyed twice over a two year period, we describe associations 

between participants’ completed and expected education at baseline and completed education at follow-

up. We then compare associations between these two measures and three health outcomes – smoking 

status, self-rated mental health, and participation in physical activity and sports – at baseline and 

follow-up using regression models.  

Results. At baseline, half of the participants were imputed a higher ‘expected’ level than that 

‘completed’ at that time. In regression models, ‘expected’ and ‘completed’ education were strongly 

associated with all outcomes and performed slightly differently in terms of effect size, statistical 

significance, and model fit. 

Conclusions. ‘Expected’ education offers a good approximation of future achievement. More 

importantly, ‘expected’ and ‘completed’ education variables can be conceptualized as complementary 

indicators associated with inequalities in health in YA. Using both may help better understand social 

inequalities in health in YA. 
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MANUSCRIPT 

 

Public health research is increasingly focusing on young adults as a distinct population of interest (IOM 

2014; Stroud et al. 2015). Several important educational, social, and economic milestones occur during 

young adulthood (typically defined as the period between ages 18 and 25 years): pursuing higher 

education; engaging in full-time work; leaving the parental household; entering conjugal relationships; 

and having children (Cote and Bynner 2008). Increases in the prevalence and incidence of certain 

health outcomes and behaviours that can become established later in adulthood are also evidenced 

during this period (IOM 2014). For example, approximately 75% of mental disorders are diagnosed 

before 24 years of age, hours devoted to physical activity decrease significantly, overweight and 

obesity rates increase threefold in comparison to those of adolescents, and substance misuse often 

becomes established in young adulthood (IOM 2014). Moreover, smoking initiation rates are on the 

rise among young adults who also have the highest smoking prevalence and lowest cessation rates of 

all age groups (IOM 2014; Bonnie et al. 2007; Freedman et al. 2011).  

 

As is the case in other age groups, there are significant social inequalities in health among young adults 

for outcomes including smoking (Kestila et al. 2006a; Caban-Martinez et al. 2011; O’Loughlin et al. 

2014), physical activity and obesity (Muyle et al. 2009), self-rated health (Kestila et al. 2006b), 

substance abuse (Redonnet et al. 2012), and sexually-transmitted diseases (Harling et al. 2013). 

Different indicators of socioeconomic status (SES) have been used to examine these inequalities. For 

example, studies have documented socioeconomic differences in smoking among young adults based 

on their employment status, income, school enrolment, educational attainment, and parental education 

(Caban-Martinez et al. 2011; Lawrence et al. 2007; Dietz et al. 2013; Pampel et al. 2014). Although 

these indicators can be used to examine social inequalities in health among young adults, several 

scholars have underlined the need to use SES measures relevant to the age group of interest (Braveman 
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et al. 2005; Galobardes et al. 2006a; Galobardes et al. 2006b). Indicators used to measure SES in 

adolescents and adults, such as parental education for the former and income and occupational class for 

the latter (Galobardes et al. 2006a), may be less relevant to young adults given their growing 

independence during their transition towards adulthood.  

 

Even though there are few explicit conceptual and empirical guidelines for the measurement of SES in 

young adults, those in place suggest that educational attainment may be the most appropriate indicator, 

at least in developed countries (Braveman et al. 2005; Galobardes et al. 2006a; Galobardes et al. 

2006b). Education is thought to capture several mechanisms linking SES and health, as it promotes 

health-related knowledge, values, skills and preferences and provides future occupational opportunities 

and financial resources as well as psychosocial resources (e.g.: social support, social standing, and 

sense of control) that allow individuals to avoid unhealthy behaviours and successfully deal with 

stressors (Braveman et al. 2011; Pampel et al. 2010).  

 

Nonetheless, there are some limitations to its use, chiefly because education is often not completed in a 

significant proportion of this population. For instance, in the province of Quebec, Canada, 

approximately 50% of young adults are enrolled in studies in any given year (Lavoie et al. 2010). 

Moreover, departures from a “standard” duration of studies (e.g.: in Quebec, five years for high school, 

three years for an undergraduate degree) are increasingly common because of part-time work, health 

issues, and maternity/paternity leave (Bowen et al. 2011). To overcome these limitations and 

acknowledge that young adults may not have completed their education, certain scholars have turned to 

using the highest level ‘expected’ to be attained as a measure of education (Kestila et al. 2006a; Kestila 

et al. 2006b; Shareck et al. 2014; Shareck et al. 2015; De Grande et al. 2015; Widome et al. 2013). 

With this approach, education is measured as the highest level between the level of studies completed 

and that in which students are enrolled at the time of survey. For example, someone who completed 
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high school and is currently pursuing a bachelor’s degree would be coded as having “some university 

completed”.  

 

The use of this transformation is based on two hypothetical advantages. First, the use of ‘expected 

education’ has the potential to reduce SES misclassification that may arise due to the attribution of a 

lower educational attainment than that actually achieved later on. Second, from a conceptual 

standpoint, ‘expected education’ may better represent the meaning of education as an indicator of SES 

as it taps into young adults’ current learning and aspirations as well as the physical and social 

environments that are being experienced during their ongoing studies. These aspirations and 

environments are associated with young adults’ health behaviours and may mediate the influence of 

their socioeconomic background beyond their educational attainment at the time of measurement (Tyas 

and Pederson 1998; Pedersen and von Soest 2014). Nonetheless, even though the use of this indicator 

has grown over the last decade or so, to our knowledge no studies have empirically tested these 

hypotheses.  

 

In keeping with the increasing number of studies exploring these two indicators, we propose to address 

these two knowledge gaps and examine how ‘expected education’ compares to ‘completed education’ 

in the context of social inequalities in health in young adults. We therefore asked the following two 

questions. The first is methodological: does ‘expected education’ accurately estimate later ‘completed 

education’? The second question goes back to the above-mentioned public health research needs: does 

the assessment of social inequalities in health among young adults differ when using ‘expected’ 

compared to ‘completed’ education? 

 

METHODS 
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Data 

We analyzed baseline and two-year follow-up data from the Interdisciplinary Study of Inequalities in 

Smoking (ISIS), a cohort study established in 2011-2012 with the objective of better understanding the 

joint contribution of individual and neighborhood factors in shaping social inequalities in smoking 

among young adults (Frohlich et al. 2015). The target population was non-institutionalized individuals 

aged 18 to 25 years living in Montreal, Canada, who had resided at their current address for at least one 

year at the time of first contact. From an initial sample of 6,020 individuals randomly selected from the 

provincial health insurance program, 2,093 completed the questionnaire (baseline response rate = 

38%). Two years later, 1,457 individuals took part in a second wave of data collection (follow-up 

response rate = 74%). Full details on the cohort sampling and survey procedures are available 

elsewhere (Frohlich et al. 2015). This study received ethics approval from the provincial information 

access committee (Commission d’accès à l’information du Québec) and the Université de Montréal’s 

ethics board (Comité d’éthique de la recherche en santé de la Faculté de Médecine). 

 

Measures 

 

Education variables 

‘Highest educational level completed’ was assessed by asking participants “What is the highest level of 

schooling that you have completed?”, with possible answers ranging from ‘No school’ to ‘Earned 

doctorate’. To measure ‘highest educational level expected to be completed’, we relied on responses to 

this question, as well as to the question “Are you currently a student (either full-time, part-time, or in 

an internship program)?” Students were subsequently asked to report the name of the institution they 

attended. We used the name of the institution reported in this latter question to establish the level taught 

at the institution, and compared it with their completed level of education. For non-students and 

students enrolled in an establishment that did not provide an increase in educational level over that 
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completed, the expected level was the same as the completed level. For students enrolled in an 

establishment that provided an educational level higher than that already completed, their expected 

level was coded as the level provided by the establishment in which they were enrolled. For each 

measure of education, four categories were created: ‘Did not finish high school’, ‘High school 

completed’, ‘CEGEP completed’ and ‘University completed’. CEGEPs (Collège d’enseignement 

général et professionel) are post-secondary educational institutions which provide mandatory pre-

university education or vocational training in Quebec, Canada. Details regarding the sources, question 

labels and value labels for education variables are presented in the Supplementary Material file. 

 

Health outcomes 

Based on their relevance to young adults (IOM 2014), three health outcomes were studied: current 

smoking status, self-rated mental health and participation in physical activity and sports. Current 

smoking status was assessed by asking respondents who had smoked at least one entire cigarette in 

their lifetime whether they currently smoked ‘every day’, ‘occasionally’ or ‘never’. Those who smoked 

daily or occasionally were considered to be ‘current smokers’ while ‘non smokers’ consisted of never 

smokers and former smokers. Self-rated mental health was measured using the following question: 

‘Compared to other people your age, would you say that, in general, your mental health is:’ with 

responses on a five-point Likert scale ranging from ‘Poor’ to ‘Excellent’. This variable was 

dichotomized to compare those in good health (‘Excellent’, ‘Very good’ and ‘Good’) to those in less 

than good health (‘Fair’ and ‘Poor’). Participation in physical activity and sports was assessed by 

asking respondents whether they regularly engaged in physical activity or sports (yes or no). Details 

regarding the sources, question labels and value labels for the three outcome variables are presented in 

the Supplementary Material file. 

 

Analyses 
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We first used univariate statistics to describe the sample in terms of age, sex, completed and expected 

education and health outcomes at each time point. Descriptive statistics were then used to assess: (1) at 

baseline, how many young adults were expected to attain a level of education higher than that already 

completed; and (2) how many young adults attained their expected level of education two years later. 

We used a Cohen’s kappa as an estimate of overall agreement between measures in cross-tabulations, 

with results ranging from 0.60 to 0.75 deemed to provide evidence of a satisfactory level of agreement 

(Landis and Koch 1977; Fleiss 1981).  

 

Associations between each education variable and the likelihood of: (1) being a current smoker (vs. 

non-smoker); (2) reporting fair or poor mental health (vs. good, very good or excellent) and; (3) not 

regularly engaging in physical activity (PA) or sports (vs. regularly engaging in such activities) were 

examined using multivariate Poisson regression models with robust variance estimation. Poisson 

regression was chosen over logistic regression because it allows for the direct estimation of risk ratios 

in the form of prevalence ratios (PR) when the outcome is common (usually > 10%) as is the case for 

the smoking (> 20%) and participation in physical activities and sports (> 40%) outcomes (Barros and 

Hirakata, 2003; McNutt et al., 2003). Analyses were performed for dependent variables at baseline and 

at follow-up, in both cases controlling for sex and age at baseline. To compare results we examined 

point estimates and their 95% confidence intervals in addition to Bayesian information criterion (BIC) 

values, where lower values are indicative of better model fit. BIC differences between 2 and 6 are 

considered to provide ‘positive’ evidence of better model fit, while differences of 6 or higher are 

deemed to provide ‘strong’ evidence of better model fit (Raftery 1995). Because there were very few 

missing cases for each variable, analyses were done using listwise deletion. Descriptive analyses and 

regression analyses were performed in SPSS and MPlus respectively (IBM 2011; Muthén and Muthén 

1998-2013). 

 



 9 

RESULTS 

 

1. Sample characteristics 

Fifty-eight (3.9%) of the 1,457 participants for whom data was available at both time points reported 

inconsistencies on education variables (either having attained a lower or an unlikely higher level of 

education at follow-up than that reported at baseline) and were excluded from the analyses, for a final 

sample of 1,399 participants. 

 

Descriptive statistics are presented in Table 1. At baseline, participants were on average 21 years old 

(SD = 2.3) with 58.8% of them being women. Most participants completed post-secondary studies: 

41% completed CEGEP and 20% completed some university studies. Twenty percent of participants 

were smokers at each time point, 9% and 10% declared to be in fair or poor mental health at baseline 

and follow-up respectively, and 42% and 44% declared not participating in PA and sports at each time 

point. 

  

Please insert Table 1 here. 

 

2. Completed and expected levels of education 

Table 2 presents the correspondence between participants’ completed and expected levels of education 

at baseline. Out of the 1,399 participants, 1,015 (73%) were students. Among these, 713 (70%) were 

expected to complete a higher level of education than that completed at baseline. The Cohen’s kappa 

value between education variables at baseline (T1) was 0.28. 

 

Please insert Table 2 here. 
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Table 3 presents the correspondence between the two education variables at baseline and the level of 

education completed two years later. We compared participants’ expected education at baseline to the 

level completed at follow-up (T2) by examining whether participants were found on the diagonal 

(indicating that their completed education two years later was ‘correctly’ estimated from baseline 

information) or below the diagonal (indicating that their completed education two years later was 

‘incorrectly’ estimated). Analyses revealed that, using the ‘expected’ codification approach, 397 

participants (56%) were attributed an expected level of education at T1 in line with that completed two 

years later at T2. On the other hand, 310 participants (44%) were attributed an expected level of 

education at T1 that was not reached two years later at T2. Bivariate tests (not shown) showed that 

students who did not complete the educational level expected at baseline were more often men (p < 

0.001). No significant differences were found with regard to age and the three health variables 

compared to other students. Cohen’s kappa values revealed a small increase in agreement going from 

0.53 (between education completed at baseline and completed at follow-up) to 0.61 (between education 

expected at baseline and completed at follow-up), indicating that the baseline ‘expected’ education 

variable provided a moderately better approximation of ‘completed’ education two years later than the 

baseline ‘completed’ education did. 

 

Please insert Table 3 here. 

 

3. Associations between education variables and health outcomes  

Table 4 presents prevalence ratios for associations between completed or expected levels of education 

and each health outcome measured at baseline. Both education variables were significantly associated 

with all health outcomes. Compared to participants who had completed or were expected to complete 

some university, those who did not finish high school or were not expected to do so and those who 

completed only high school or were expected to do so had higher odds of smoking, of having poor self-



 11 

rated mental health and of not participating in PA or sports. One difference was found between 

measures of education when examining point estimates and their statistical significance, but none with 

regard to their 95% confidence intervals: those who completed CEGEP had significantly higher odds of 

having poor mental health in comparison to those with some university completed (PR = 2.09, 95%CI 

(1.15, 3.79)). There was, however, no statistically significant difference among those expected to finish 

CEGEP and those expected to have some university completed (PR = 1.18, 95%CI (0.77, 1.84)). A 

comparison of BIC values provided positive evidence of better fit for models predicting current 

smoking status using ‘completed’ education as the independent variable.  

 

Please insert Table 4 here. 

 

Prevalence ratios for associations between participants’ level of education expected at baseline, 

completed at follow-up, and health outcomes measured at follow-up are shown in Table 5. In this 

analysis, education variables were not as systematically associated with the outcomes as in the cross-

sectional setting. Examining the educational level completed at follow-up as predictor (the top portion 

of Table 5), participants who did not complete high school or who only completed high school had 

higher odds of smoking and not participating in PA in comparison to participants who had some 

university completed. Using expected educational attainment measured at baseline, participants who 

were not expected to finish high school or CEGEP also had higher odds of smoking and of not 

participating in PA and sports at follow-up. We found again one difference in point estimates with 

regard to statistical significance but no differences in 95% confidence intervals: participants who were 

expected to have their CEGEP completed had higher odds of not participating in PA or sports 

compared to participants with some university completed or expected to be completed (PR = 1.16, 

95%CI (1.00, 1.34)) whereas there was no significant difference between those who completed their 

CEGEP and those who completed some university (PR = 1.14, 95%CI (0.97, 1.34)). A comparison of 
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BIC indices provided strong evidence of a better model fit for models using the ‘expected’ variable to 

predict current smoking status, strong evidence of better model fit using the ‘completed’ variable to 

predict self-rated mental health and positive evidence of better model fit using the ‘expected’ variable 

to predict participation in physical activity and sports. 

 

Please insert Table 5 here. 

 

DISCUSSION 

Research on social inequalities in health among young adults faces certain unique challenges. One of 

these is the usefulness of indicators commonly used to operationalize their socioeconomic status. To 

advance knowledge in this area, we compared a common measure of education, completed education, 

with an alternative, expected education, which acknowledges that many young adults may still be 

pursuing studies. Specifically, we examined whether: (1) ‘expected education’ accurately estimated 

later ‘completed education’ and (2) the assessment of social inequalities in health among young adults 

differed when using these two measures of education. 

 

‘Expected’ educational attainment as a proxy of future achievement 

A little over half of the sample (i.e. 70% of the 73% who were students) were expected to attain a level 

of education higher than that completed at baseline. This is likely a reasonable expectation in an urban 

setting such as Montreal, home to four universities and more students than the provincial average. 

When compared to the level of education completed two years later, we found that ‘expected 

education’ provided a moderately better approximation of future educational achievement than 

’completed education’ at baseline. This suggests that the ‘expected education’ measure provides a 

reasonable estimate of future educational achievement.  
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Nonetheless, the use of this variable requires the consideration of certain issues. First, many young 

adults may pursue continuing education or elective classes that do not lead to a diploma, or new 

diplomas that do not confer a higher level of education. Second, it must be acknowledged that a 

considerable proportion of young adults will not graduate, even if it was their initial intention (e.g.: in 

Quebec, Canada, post-secondary graduation rates are 70%) (CRÉPUQ 2006). Finally, given the 

potential for misclassification, we suggest that researchers exercise care in attributing higher levels of 

education based on ‘expected’ education, notably when the establishment in which students were 

enrolled is not known and attribution of a higher level of education is based solely on student status 

(i.e. enrolled in studies or not). 

 

‘Expected’ education as an alternative measure for studying social inequalities in health among 

young adults 

Beyond its accuracy as a proxy for future educational achievement, we suggested that young adults’ 

expected education encompassed beyond their achieved level their learning, educational aspirations and 

the physical and social environments in which they were studying. In the cross-sectional and 

prospective scenarios, we found noticeable differences between the two measures, but none allowed us 

to identify a distinct pattern in their ability to predict the chosen health outcomes. There is reason to 

believe that a measure of young adults’ completed education may not fully capture the sociocultural, 

financial and psychological resources that it aims to operationalize, and that using the complementary 

measure of expected educational attainment can contribute to do so. Measures of expected educational 

attainment may better reflect young adults’ social aspirations and current social milieu, and in turn, 

may allow for a more accurate measurement of social inequalities in health (van Soest & Pedersen, 

2014). Scholars have previously advocated for such a perspective by identifying different health-

promoting mechanisms based on what is obtained and what is concurrently incorporated with regard to 

education (Abel 2008, Gagné et al. 2015).  
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In our study, we found that both education variables were strongly associated with smoking, self-rated 

mental health, and participation in physical activity and sports. For instance, participants who have not 

finished high school had more than a three-fold risk of being smokers and reporting poor mental health 

in comparison to those who continued onwards to university. These results are in line with a rapidly 

growing literature highlighting young adulthood as an important target group to tackle health 

inequalities (IOM, 2014; Muyle et al. 2009; Redonnet et al. 2012; Pampel et al. 2014). When 

comparing results, we found one important difference between educational variables with regard to 

self-rated mental health in the cross-sectional scenario: those in lower educational categories had a 

much higher risk of reporting poor mental health when we used those who had completed some 

university as the reference category instead of those who were expected to in the near future. This 

suggests that participants who were undertaking undergraduate studies (i.e. who had ‘CEGEP’ as their 

completed education but ‘some university completed’ as their expected education) had a higher risk of 

reporting poor mental health. Other demographic, socioeconomic and psychosocial characteristics 

might explain these differences given that college students normally show comparable levels of mental 

health to most non-college-attending students (Blanco et al., 2008; Kovess-Masfety et al., 2016). 

However, this is a perfect example to help us understand that educational inequalities in health might 

be conditional on the transitional stages (in this case, ongoing studies) that young adults experience 

towards adulthood. 

 

Limitations 

This study has three limitations that should be discussed. First, time between measurements should be 

considered a potential limitation chiefly due to the time required to obtain certain diplomas. In some 

cases the 2-year follow-up may have been insufficient to achieve the expected educational level:  

among the 85 CEGEP and 199 university-level students that were imputed a higher level of education, 
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those who were in their first year of studies at T1 would have been in their third year of studies at 

follow-up and therefore would not have been able to yet complete their degree. Because 85% of these 

284 participants were still studying two years later, a later time point would have allowed for a better 

assessment of their actual ‘completed’ education. Second, whereas results may be representative of 

urban areas similar to Montreal, Canada (i.e regions in developed countries with similar education 

systems and outcomes), they may not be generalizable to other regions with substantially different 

contexts. Third, we adopted a parsimonious approach to modelling and addressed confounding by 

controlling only for age and sex. It is possible that omitted variables might have influenced our results 

relative to the association between educational measures and health outcomes. 

 

Conclusion 

There is a large scholarship dedicated to understanding and tackling health inequalities in public health, 

and more work in the operationalization and measurement of socioeconomic characteristics is needed 

to support it. To our knowledge, this study is the first to inquire into the methodological and conceptual 

assumptions associated with using ‘expected’ education to examine social inequalities in health among 

young adults in comparison to the ubiquitous operationalization of education, ‘completed’ education. 

Our findings suggest that the use of ‘expected’ education as a measure of SES can be a valuable 

addition to the study of social inequalities in health in young adults, by providing a more reliable 

appreciation of adult education achievement and tapping into the current aspirations and school 

environments that young adults continue to experience during their ongoing studies. This is of 

particular importance in young adults given the many different transitions experienced during this life 

period and their potential impact on health behaviours and outcomes. We therefore recommend that 

researchers not only use completed education when the other is available, but that they use these two 

measures in conjunction whenever possible and report complete results so that readers might compare 
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them. This can be done in projects explicitly examining the mechanisms linking educational 

achievement and health but also in many others when performing sensitivity analyses.  
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TABLE 1 

Descriptive statistics for 1,399 young adults participating in the Interdisciplinary Study of 

Inequalities in Smoking, Montreal, Canada, 2011-2014 

 

Variable 

Baseline (T1) 
n (%) 

Two-year follow-up (T2) 
n (%) 

 
Sex  
  Woman 
  Man 
 
Age  
  mean (SD) 
 
Completed education 
  Less than high school 
  High school  
  CEGEP 
  Some University 
Missing 
 
Expected education 
  Less than high school 
  High school  
  CEGEP 
  Some University 
Missing 
 
Currently studying 
Missing 
 
Current smokers 
Missing 
 
Self-rated mental health (fair or poor) 
Missing 
 
Not participating in PA or sports 
Missing 

 
 

822 (58.8) 
577 (41.2) 

 
 

21.4 (2.3) 
 
 

83 (5.9) 
456 (32.6) 
575 (41.1) 
281 (20.1) 

4 (0.3) 
 
 

49 (3.5) 
151 (10.8) 
549 (39.2) 
646 (46.2) 

4 (0.3) 
 

1,105 (72.6) 
9 (0.6) 

 
286 (20.4) 

5 (0.4) 
 

123 (8.8) 
10 (0.7) 

 
581 (41.5) 

21 (1.5) 

 
 

822 (58.8) 
577 (41.2) 

 
 

23.4 (2.3) 
 
 

52 (3.7) 
221 (15.8) 
684 (48.9) 
437 (31.2) 

5 (0.4) 
 
 

--- 
--- 
--- 
--- 
--- 

 
777 (55.5) 

13 (0.9) 
 

279 (19.9) 
5 (0.4) 

 
146 (10.4) 

9 (0.6) 
 

681 (44.2) 
24 (1.7) 

 
PA = Physical activity, SD = Standard deviation 
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TABLE 2 

Correspondence between education variables at baseline (T1) 
 

Level of education expected at baseline (T1) 

Cohen’s Kappa = 0.28 (n = 1,395) 

 

 
Level of education completed at 
baseline (T1) 

 

 
Less than High 

School 
n (%) 

 
High School 

 
n (%) 

 
CEGEP 

 
n (%) 

 
University 

 
n (%) 

 
Total 

 
n (%) 

  Less than High School 49 (3.5) 29 (2.1) 5 (0.4) 0 83 (5.9) 

  High School  0 122 (8.7) 314 (22.5) 20 (1.4) 456 (32.7) 

  CEGEP 0 0 230 (16.5) 345 (24.7) 575 (41.2) 

  University 0 0 0 281 (20.1) 281 (20.1) 

 
The light gray area (n = 682) on the diagonal represents participants who were not imputed a higher level of education because they 
were not studying or because the institution where their studies took place did not award a higher level of education. The darker grey 
area (n = 713) above the diagonal represents participants who were imputed a higher level of education based on their student status and 
the institution where they were studying. 
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TABLE 3 

Comparison of education variables at baseline (T1) regarding their correspondence with 

completed education at follow-up (T2) 

 
 

 

 
Level of education completed at follow-up (T2) 

Cohen’s Kappa = 0.53 (n = 1390) 
 

Level of education completed at 
baseline (T1) 
 

Less than High 
School 
n (%) 

High School 
 

n (%) 

CEGEP 
 

n (%) 

University 
 

n (%) 

 
Total 

 
n (%) 

  Less than High School 50 (3.6) 27 (1.9) 4 (0.3) 0 81 (5.8) 

  High School  0 194 (14.0) 256 (18.4) 6 (0.4) 456 (32.8) 

  CEGEP 0 0 422 (30.4) 151 (10.9) 573 (41.2) 

  University 0 0 0 280 (20.1) 280 (20.1) 
 

Level of education completed at follow-up (T2) 
Cohen’s Kappa = 0.61 (n = 1390) 

 

Level of education expected at 
baseline (T1) 
 

Less than High 
School 
n (%) 

High School 
 

n (%) 

CEGEP 
 

n (%) 

University 
 

n (%) 

Total 
 

n (%) 

  Less than High School 

  High School  

  CEGEP 

  University 

36 (2.6) 11 (0.8) 2 (0.1) 0 49 (3.5) 

13 (0.9) 113 (8.1) 24 (1.7) 0 150 (10.8) 

1 (0.1) 85 (6.1) 457 (32.9) 4 (0.3) 547 (39.4) 

0 12 (0.9) 199 (14.3) 433 (31.1) 644 (46.3) 
 
The light gray area on the diagonal represents participants who were correctly classified by the expected variable based on their 
completed education two years later; the darker gray area (n = 310) below the diagonal represents participants who expected a 
higher level of education that was not completed two years later. 
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TABLE 4 

Associations between health outcomes at baseline (T1) and education variables 

 
 
 

Current smoking Fair or poor mental 
health 

 
Not participating in PA 

or sports 
PR 95% CI PR 95% CI PR 95% CI 

Educational level completed at 
baseline (T1) 
  Less than high school 
  High school  
  CEGEP 
  Some University 

 
 

3.37 
1.68 
1.12 
ref. 

 

 
 

2.35, 4.84 
1.18, 2.39 
0.81, 1.56 

 

 
 

3.53 
2.73 
2.09 
ref. 

 
 

1.60, 7.77 
1.35, 5.53 
1.15, 3.79 

 
 

1.44 
1.29 
1.09 
ref. 

 
 

1.10, 1.88 
1.04, 1.59 
0.91, 1.32 

BIC 1480.038* 868.976 2195.183 
Educational level expected at 
baseline (T1) 
  Less than high school 
  High school  
  CEGEP 
  Some University 

 
 

3.33 
1.76 
1.24 
ref. 

 

 
 

2.45, 4.53 
1.29, 2.41 
0.96, 1.60 

 
 

2.51 
2.01 
1.18 
ref. 

 
 

1.26, 5.01 
1.18, 3.42 
0.77, 1.84 

 
 

1.41 
1.30 
1.04 
ref. 

 
 

1.08, 1.86 
1.08, 1.58 
0.89, 1.20 

BIC 1484.757 870.397 2194.745 
BIC Δ 4.72 1.42 0.44 
Multivariate Poisson regression with a robust variance estimation; adjusted for age and sex at baseline; bolded regression coefficients 
are significant at the α = 0.05 level; models with the lowest BIC value are considered to better fit the data; underlined regression 
estimates are considered statistically significant for only one of the two education variables. 
PA = Physical activity 
PR = Prevalence ratio, CI = Confidence interval, BIC = Bayesian Information Criteria 
BIC Δ ≥ 2 = positive evidence of better model fit 
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TABLE 5 

Associations between health outcomes at follow-up (T2) and education variables 

 
 
 

Current smoking Fair or poor mental 
health 

Not participating in PA 
or sports 

PR 95% CI PR 95% CI PR 95% CI 
Educational level completed at 
follow-up (T2) 
  Less than high school 
  High school  
  CEGEP 
  Some University 

 
 

3.33 
1.57 
1.21 
ref. 

 

 
 

2.37, 4.68 
1.13, 2.19 
0.91, 1.61 

 

 
 

1.62 
1.40 
0.94 
ref. 

 
 

0.78, 3.37 
0.85, 2.32 
0.61, 1.43 

 
 

1.58 
1.28 
1.14 
ref. 

 
 

1.22, 2.05 
1.06, 1.55 
0.97, 1.34 

BIC 1462.947 979.437** 2248.620 
Educational level expected at 
baseline (T1) 
  Less than high school 
  High school  
  CEGEP 
  Some University 

 
 

2.92 
1.60 
1.12 
ref. 

 

 
 

2.11, 4.06 
1.16, 2.19 
0.86, 1.45 

 
 

1.61 
1.07 
0.93 
ref. 

 
 

0.81, 3.21 
0.63, 1.82 
0.63, 1.38 

 
 

1.38 
1.41 
1.16 
ref. 

 
 

1.05, 1.83 
1.18, 1.68 
1.00, 1.34 

BIC 1456.016** 987.382 2245.580* 
BIC Δ 6.93 7.95 3.04 
 
Multivariate Poisson regression with a robust variance estimation; adjusted for age and sex at baseline; bolded regression coefficients 
are significant at the α = 0.05 level; models with a lower BIC value are considered to better fit the data; underlined regression estimates 
are considered statistically significant for only one of the two education variables.  
PA = Physical activity  
PR = Prevalence ratio, CI = Confidence interval, BIC = Bayesian Information Criteria 
* BIC Δ ≥2 = positive evidence of better model fit; ** BIC Δ ≥6 = strong evidence of better model fit 
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SUPPLEMENTARY MATERIAL 
 
QUESTION AND VALUE LABELS OF VARIABLES USED IN THE STUDY 
 
Variable Source Question labels Value labels (code) 
Age Taken from the 

provincial universal 
health insurance 
program database 

--- 18-25 

Sex Taken from the 
provincial universal 
health insurance 
program database 

--- M (0) 
F (1) 

Education Questionnaire from a 
provincial health 
agency (Santé 
Québec) 

“What is the highest level 
of education you have 
completed?” 

1. No school, or only kindergarten (1) 
2. Elementary school (1) 
3. Secondary 4 or less (10th grade or 

less)  (1) 
4. Secondary 5 (11th grade) (2) 
5. Diploma or certificate of studies in 

a technical program at a CEGEP, a 
trade school, a commercial or 
private college, a technical institute, 
or a nursing school (3) 

6. Diploma or certificate of studies in 
a general program at a CEGEP (3) 

7. University undergraduate certificate 
(4) 

8. Bachelor’s degree (4) 
9. Degree in medicine, dentistry, 

veterinary medicine, optometry or 
chiropracty (4)  

10. University graduate 
certificate (4) 

11. Master’s degree (4)  
12. Earned doctorate (4) 

Student status Developed by the 
research team 

“Are you currently a 
student (either full-time, 
part-time or an internship 
program?” 

Yes (1) 
No (0) 

Education 
establishment 

Developed by the 
research team 

“What is the name of the 
institution you attend for 
your studies, including the 
campus and the building (if 
these apply)?” 

Name of the institution: (string) 
Name of the campus: (string) 
Name of the building: (string) 

 Developed by the 
research team 

“What is the address of this 
study location? If you are 
studying at home or doing a 
distance learning program, 
please indicate it here.” 

Number and/or street name: (string) 
Intersection: (string) 
Closest landmark: 
(string) 
Neighborhood: 
(string) 
City: 
(string) 

Current smoking Questionnaire from “Currently, do you smoke 1. Every day (1) 
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the federal survey 
agency (Statistics 
Canada) 

cigarettes every day, 
sometimes or never?” 

2. Sometimes (1) 
3. Never (0) 

Self-rated mental 
health 

Questionnaire from 
the federal survey 
agency (Statistics 
Canada) 

“Compared to other people 
your age, would you say 
that, in general, your mental 
health is:” 

1. Excellent (0) 
2. Very good (0) 
3. Good (0) 
4. Fair (1) 
5. Poor (1) 

Participation to 
physical activity 
and sports 

Developed by the 
research team 

“Do	you	regularly	
engage	in	physical	
activity	or	sports?”		

 

Yes (1) 
No (0) 

 
 


