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�e incidence of both depression and smoking grows dramatically 
in adolescence compared to childhood [20]. �us, it is most likely to 
�nd causal relations in researches focusing on adolescencts. With the 
two year follow-up, it is possible to examine longitudinal associations 
of depression and smoking in the present study. �e unselected study 
population comprised all ninth grade pupils (15-16 year-olds at 
baseline) from two Finnish cities. 

�e aim of the present study was to evaluate comorbidity 
and longitudinal associations between smoking and self-reported 
depression in Finnish adolescent population. �e research questions 
were:

1) Is there comorbidity between smoking and depression at ages 
15 and 17?

2) What is the temporal sequence of smoking and depression in 
middle adolescence?

�e link between smoking and depression has been well established 
in previous literature. We strongly expected that depressed adolescents 
in our sample, both boys and girls, will more o�en be smokers than 
adolescents free from depression (that is: will show concurrent 
comorbidity). Adolescence is the period of time when peer pressure 
to smoke will be at its highest. �us the e�ect of poor self-e�cacy 
on di�culties to abstain from smoking will be high. Also the mental 
health literacy of adolescents may be lower than that of adults. An 
adolescent with depressive symptoms may not seek treatment and will 
thus be especially susceptible to self-medicating with substances such 
as tobacco. Hence we hypothesized that depression at the age of 15 will 
predict smoking at the age 17. �e suggested pathway from smoking 
to depression goes through the biological e�ects of nicotine and other 
psychoactive chemicals in tobacco smoke. �us, we expected to �nd no 
sex di�erences in this pathway.

Materials and Methods
Study samples and procedures

�e present study is part of a prospective cohort study entitled 
Mental Health in Adolescence. �e sample utilised in the study consist 
of surveys in two waves conducted during the academic years 2002-
2003 and 2004-2005 in two Finnish cities, Tampere (population 
200,000) and Vantaa (population 180,000). �e study has received the 
approval of the ethics committee of Pirkanmaa Hospital District. �e 
methods of the study are now described brie�y; a detailed description 
can be found elsewhere [25].

�e data wave was collected in all Finnish-speaking secondary 
schools in the two cities when the respondents were at 9th grade. �e 
pupils �lled in a person-identi�able questionnaire during a school 
lesson under teacher’s supervision. Pupils absent from school on the 
original survey day had another opportunity to participate at school 
within a couple of weeks. Pupils who missed both of these occasions 
received the questionnaire twice by mail. A covering letter was sent 
to the parents of the pupils in advance, but the Finnish legislation on 
medical research does not require parental consent for a 15-year-year-
old subject’s participation.

A total of 3,597 pupils responded; the response rate was 94.4%. 
Six responses had to be excluded because of obvious facetiousness 
and 313 because they were completed by a student under 15 years 
old. �e �nal sample included 3,278 respondents (mean age 15.5, SD 
0.39) of whom 49.1% (n=1,609) were girls and 50.9% (n=1,669) boys. 

Of the respondents 71.8% (n=1,487) were living with both parents 
and 20.6% (n=427) had at least one parent with low educational level 
(comprehensive school only).

�e subjects who responded to the �rst survey were contacted 
two years later through their current educational institutes. Subjects 
not reached through school were contacted three times by mail and 
�nally those who had not yet responded were o�ered an opportunity to 
respond through the Internet.

Altogether 2,070 adolescents, of whom 56.4% (n=1167) were girls 
and 43.6% (n=903) boys, responded to the survey both times. �e 
response rate of the second survey was 63.1% and the mean age of 
the respondents at the time of the second survey was 17.6 (SD 0.41). 
Adolescents having completed the questionnaire at both times are the 
subjects of this study. 

Measures
Depression

�e Finnish modi�cation of the 13-item Beck Depression Inventory 
was used to assess depression. R-BDI comprises 13 statements showing 
increasing intensity of depressive emotions and cognitions. Each item 
is scored 0–3 according to the severity of the symptom. Sum scores of 
the 13 items (range 0–39 scores) were dichotomized according to the 
cut-o� point of 8 suggested in the literature into moderate to severe 
depression/mild depression or no depression [26-28].

Smoking 

At the �rst questionnaire, the respondents were asked about their 
smoking habits with two di�erent questions, �rst: “How many cigarettes 
have you smoked?”, with response alternatives: 0 cigarettes, 1 cigarette, 
2-50, or over 50. �ose who had smoked, were also asked “Which of 
the following alternatives best describes your current smoking?”: once 
a day or more o�en, once a week or more o�en but not daily, less than 
once a week, or quitted. At the follow-up, respondents were only asked 
about their current smoking, with the response alternatives: once a 
day or more o�en (smokes daily), once a week or more o�en but not 
daily (smokes less than daily), less than once a week (smokes less than 
weekly), or quitted/never smoked (has never smoked or has quitted 
smoking). Responses to smoking questions at age 15 were combined 
into one smoking variable according to the response alternatives at age 
17. In the �nal analyses, smoking was dichotomised to current non-
smokers (quitted/never smoked) and current smokers.

Sosiodemographic background

 Data were collected on family structure and parental education 
level. �e respondents were asked: “Which of these belong to your 
family?” with response alternatives: mother and father, mother and 
stepfather, father and stepmother, only mother, only father, or some 
other guardian. On parental education level the question was: “What 
is the highest educational level obtained by your father (mother)?” 
and the response alternatives were: comprehensive school only, 
comprehensive school with vocational education, upper secondary 
school with/without vocational education, and academic degree. In the 
analyses, family structure was dichotomised to living with both parents 
vs. any other, and maternal and paternal education were dichotomised 
to low (comprehensive school only) vs. intermediate/high education.

Statistical analyses

�e comorbidity of depression and smoking was analyzed at both 
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age 15 and age 17. �e proportions of those reporting depression 
by smoking were calculated and the signi�cance of di�erences in 
proportions were analyzed by chi-square test. �e proportions of those 
reporting smoking by depression were calculated and the signi�cance 
of di�erences in proportions were analyzed by chi-square test.

�e longitudinal associations between depression and smoking 
were analyzed by calculating the proportion of depression at age 17 
according to smoking at age 15, and the signi�cance of di�erences 
between groups was analyzed by chi-square test. To study multivariate 
associations, binary logistic regression was used. Firstly, odds ratio 
(OR) with 95% con�dence interval (CI) for depression at age 17 
(dependent variable) according to smoking at age 15 (independent 
variable) was calculated. Depression at age 15 and soscio-demographic 
variables (family structure and maternal and paternal education level) 
were controlled for.

To test whether depression at age 15 predicts smoking at age 
17, the proportion of smoking at age 17 was calculated according to 
depression at age 15. �e signi�cance of di�erences between groups 
was analyzed by chi-square test. OR (with 95% CI) for smoking at age 
17 (dependent variable) by depression at age 15 (independent variable) 
was calculated using logistic regression analysis. Smoking at age 15 
and soscio-demographic variables (family structure and parental 
educational levels) were controlled for.

All the analyses were done separately for boys and girls. Statistical 
analyses were performed with the SPSS 15.0 so�ware package.

Drop out

Adolescents who dropped out of the second survey were more 
likely to be boys (63% vs. 44%, p=0.001)y chi-s
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predictor of later smoking. Also this has been noted in earlier studies 
[32].

In our study the adolescents who smoked daily were concurrently 
more than two times more likely to display with depression compared 
to the non-smokers. However, we were not able to demonstrate a liner 
dose-e�ect type association between smoking and depression. �is is 
probably due to small numbers in some smoking categories. 

One of the main strengths of this study was a large community-
based cohort of adolescents with a reasonable response rate in the two-
year follow-up. �e samples of this study, however, present only 63% 
of the adolescents taking part in the �rst survey. �is may impair the 
generalize ability of the study, as drop-outs smoked more o�en and had 
slightly more depression at age 15. �e results might have been even 
clearer if the drop-outs had continued at the study. �e community-
based cohort also made it possible to study adolescents with subclinical 
depression.

It also would have been possible to exclude those who have quitted 
smoking, because they might confuse the results of those who have 
never smoked. However, the group of quitters was rather large (n=341 
at age 15, n=261 at age 17), and we did not want to exclude that many 
people from the analyses. We tried the e�ect of excluding quitters to the 
comorbidity of smoking and depression, and found out that depression 
was one percent less common in those who have never smoked, 
compared to never-smokers and quitters together (6% vs. 7% at age 
15 and 6% vs. 7% at age 17). Unfortunately we could not ascertain the 
maternal smoking status of the respondents. It has been suggested that 
the smoking status of adolescents at the age of 17 may be independently 
predicted by maternal smoking status at pregnancy [33].

Conclusion
Depression and smoking are concurrently associated at ages 15 

and 17. Among girls, earlier depression predicts subsequent smoking 
in middle adolescence. Adolescents presenting with depression are 
in need of preventive measures of smoking. On the other hand, with 
adolescents who smoke, in addition to health education, screening 
for depression is advised. Particular e�ort may be needed to help 

adolescents with depression to quit smoking, as depression may impair 
both motivation and persistence in attempting to quit smoking.
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