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ABSTRACT

OBJECTIVE. The aim of the study was to answer the question if physical activity protects teenagers from psy-
choactive substance use, and whether this relationship depends on gender and activity intensity and frequency.
SUBJECTS AND METHODS. The study was conducted in 2013/14 as part of the international HBSC study
(Health Behaviour in School-aged Children), using the method of auditorium survey, conducted among a random
sample of Polish teenagers. In the analysis, only answers of the oldest group of respondents (1484 students aged
14.6-16.5) were taken into consideration. Girls constituted 52.8% of the sample; 75.6% of pupils attended 3
grade of lower secondary school. The research tool was an international questionnaire containing, among oth-
ers, questions about physical activity (moderate and intense) and the use of psychoactive substances (tobacco,
alcohol, marihuana) within 30 days prior to the survey.

RESULTS. In respect to both moderate and intense physical activity, boys were more active than girls (p<0.001).
Within 30 days preceding the study, 39.0% of respondents drank alcohol, 23.5% smoked cigarettes, and 10.7%
smoked marihuana. Among the group of boys, the more physical activity they undertook, the less they smoked
tobacco and used marihuana. With regard to alcohol in boys and among girls, for all psychoactive substances,
association with physical activity has not been confirmed. The chance of abstinence from cigarettes and mari-
huana rose about 2-4 times in boys who devoted at least one hour four times a week to moderate physical activity.
CONCLUSION. Physical activity protects boys from tobacco and marihuana use. Preventive programs designed
to reduce these psychoactive substances use should engage teenagers in physical activity.
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INTRODUCTION tasks, such as aiming at autonomy or satisfying the

needs of exploration and sensation seeking.

Adolescent smoking, drinking, and illicit drug use
pose significant public health concerns (1). A majority
of adolescents experiment with potentially addictive
substances, which is treated as an integral element of this
time in life, often called the “storm and stress”, “norma-
tive turmoil” or “oscillations and oppositions” period.

According to Jessor s theory, using psychoactive
substances is a risky behaviour that enables satisfying
the most important psychological needs in adolescence
(e.g. acceptance, belonging), realizing essential devel-
opmental goals (e.g. defining one’s identity, indepen-
dence from adults), or dealing with life problems (stress
and frustration reduction) (2). Taking risks is considered
a way for teenagers to deal with normal developmental

Either conventional behaviours (e.g. continuation
of learning, pro-social and pro-healthy behaviours) or
typically problematic/risky ones help teenagers in the
realization of developmental tasks. The more problem-
atic behaviours occur, the less conventional ones can be
observed, which makes appropriate socialization more
complicated (3). Taking risk behaviours, including the
use and abuse of psychoactive substances by adolescents
leads to numerous health and social consequences,
including increased risk of diseases and disorders, ac-
cidents and injuries or conflicts with the law (4).

Many authors indicate that teenagers’ high physical
activity and involvement in active ways of spending
time can be essential to preventing addictions to some
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psychoactive substance (5-7). It was showed that spend-
ing time passively strongly predisposes to psychoactive
substance use, especially alcohol (8). Study results
also indicate a protective influence of physical activity
against smoking marihuana and its consequences (9).

However, a meta-analysis conducted by Lish and
Sussman shows that some research results connected
with the relationship between physical activity and
psychoactive substances in adolescence are ambiguous
(10). From the descriptions of research results about the
link between physical activity and smoking, the majority
(14 out of 15) indicated a negative connection. For alco-
hol, only 2 out of 34 studies found a negative correlation.
For drugs (including marihuana) a negative correlation
was indicated in 9 out of 15 study results. Potential,
inconsistent with expectations, a positive relationship
between adolescents participation in organized sports
activities and the use or abuse of certain psychoactive
substances (especially alcohol) confirms also a Farb
and Matjasko review of studies (11) and the results of
previous Polish studies (12).

It seems that in the interviewed age group, involve-
ment in physical activity can become a healthy substi-
tute for some risk behaviours, enabling the self-esteem
development, acceptance among peers as well as mental
well-being (13-14). Simultaneously, an international
analysis indicated that increasing physical activity in
not always linked with reduced psychoactive substance
use (15). For that reason, the identification of factors
modifying that connection is extremely important.

OBJECTIVE

The aim of the paper was to answer three research
questions:
1. Isphysical activity a factor protecting teenagers from
tobacco, alcohol and marihuana use?
2. Is the strength and direction of the relationship the
same for moderate and intense physical activity?
3. Does the relationship between physical activity and
different psychoactive substance use vary according
to gender?

SUBJECTS AND METHODS

The study was conducted in 2013/14 as part of the
Health Behaviour in School-aged Children: A WHO
Collaborative Cross-national survey (16). The method
of auditorium survey, conducted at schools among
a random sample of Polish teenagers, was applied.
School-aged children in three age groups: 11, 13 and
15 comprised the study group. In total, 4 545 Polish
teenagers participated.

In the current paper, only the oldest group’s answers

— 1484 people aged 14.6-16.5 were taken into account.

Girls constituted 52.8% of the sample; the majority

of respondents (75.6%) attended 3rd year of lower-

secondary school (gymnasium). The research tool was
an international standard questionnaire elaborated by

HBSC focus groups (16). It contained, among others,

questions about:

1. Physical activity. Two indicators were used herein:
- MVPA indicator (moderate-to-vigorous physical
activity) — physical activity beginning from moder-
ate to intensive (increases heart rate and causes lack
of breath for some time); this indicator enables to
define general physical activity, expressed as amount
of days during last seven days when teenagers
dedicated at least 60 minutes daily to it. Teenagers
marked the appropriate number from 0 to 7 days.
The question was adapted by HBSC network from
a screening test developed by Prochaska and co-
authors (17). It was preceded by a short definition
of moderate physical activity with information that
physical education (PE) lessons can be included.

- VPA indicator - (vigorous physical activity) - in-
tense physical activity (causes lack of breath and
sweating) — it is usually an additional activity treated
as a hobby, a way of spending free time, a relax-
ing technique. The question used in the paper was
connected with frequency (the number of days) of
intense physical activity undertaken outside school
lessons. “Outside school hours, how often do you
usually exercise in your free time so much that you
get out of breath or sweat?”’; answer categories: ev-
ery day, 4-6 times a week, 2-3 times a week, once a
week, once a month, less than once a month, never.

2. Use of psychoactive substances. Questions about
smoking cigarettes, cannabis using and drinking
alcohol within 30 days preceding the research were
also analysed: “On how many days (if any) have you
smoked cigarettes/drunk alcohol/taken cannabis?”,
with 7 categories of answers from 0 (never) to 7 (in
30 days). Considering the fact that in Poland, the
use by adolescents other than marihuana cannabis
is very rare, in the article was used only the term
“marihuana”.

Statistical analyses were performed using SPSS v.

14 statistical package. Using descriptive statistics, the
percentage of teenagers involved in physical activity of
varying intensity was presented. MVPA categories be-
ing in correspondence with VPA were applied. Logistic
regression analysis was used to estimate the chance
of abstinence from smoking, alcohol, and marihuana
depending on frequency of involvement in various
physical activities. The accepted level of statistical
significance was p<0.05.
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Fig. 1  Weekly frequency of taking up moderate (MVPA) or intensive (VPA) physical activity according to gender (%)

RESULTS

1. Physical activity

The average MVPA indicator was close to 4 days a
week (M = 3.87; SD = 2.13), and was higher for boys
than girls (M =4.44, SD =2.09; M = 3.36, SD = 2.03,
respectively; p<0.001). The highest percentage of ex-
amined boys (41.4%) devoted at least 60 minutes within
4-6 days to moderate physical activity; among girls, it
was only 2-3 days (37.3%), p<0.001 (Fig. 1)

The answers to the question about VPA indicated
that both girls and boys usually undertook intensive
physical activity 2-3 times a week. However, a much
higher percentage of girls than boys did not undertake
such activity even once a week (26.7% girls vs. 16.4%
boys; p<0.001).

100

2. Psychoactive substances use

A majority of the examined teenagers did not use
these substances within 30 days preceding the research;
however, 23.5% smoked, 39.0% drank alcohol, and
10.7% smoked marihuana (Fig. 2). Statistically impor-
tant differences linked with gender were observed for
smoking. Although the percentages of non-smoking
teenagers of both genders were similar, the percentage
of boys who smoked every day or almost every day
(20-30 days a month) was higher than girls (10.8%
vs. 7.5%, respectively; p=0.015). The percentages of
alcohol abstainers were similar (60.3% boys and 61.6%
girls), but more than once a week (6 or more days a
month) alcohol was drunk by 10.3% of boys and 7.3%
of girls (p=0.004).
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3. Physical activity vs. psychoactive substances use

Analysis of logistic regression with the frequency
of undertaken physical activity of varying intensity as
a main independent variable, estimated separately for
girls and boys, indicated that moderate activity was
protective against psychoactive substances use. This
was especially true for boys and in the case of tobacco
smoking and marihuana use (Tab. I). The chance of re-
maining a non-smoker increased twice for boys devoting
at least 1 hour 4-7 days a week to moderate physical
activity (compared with boys devoting 0-1 day). In
the case of marihuana use, the odds of remaining an
abstainer were four times higher. A similar calculation
based on intensive rather than moderate physical activity
showed no significant relationship between variables.
Also in the case of alcohol, both high levels of physical
activity measured MVPA and VPA didn’t increase the
chance of abstinence.

DISCUSSION

Taking risks in adolescence is perceived as a normal
phenomenon, and is necessary for healthy psychosocial
development (18). Because of potential health risks
(physical, mental, social), researchers are still looking
for aspects that can protect teenagers from such be-
haviours as psychoactive substance use. The results of
the herein analysed survey show that during the month
preceding the study more than 23% of respondents
smoked, almost 40% of them drank alcohol, and about
11% used marihuana. Considering results of other Pol-
ish authors studies, these are similar levels of smok-
ing cigarettes and marihuana. The results of the 2011
ESPAD study indicated that within 30 days before the
research began, almost 30% of Polish 15-16-year-olds
smoked, almost 60% of them drank alcohol, and 10%
used marihuana (19).

Many studies on the association between physical
activity and psychoactive substance use indicated that
physically active teenagers rarely reach for psychoactive
substances and more often get involved in various pro-
health behaviours (20-22), although study results were
not always clear (10-11). Dunn’s analysis showed, for
example, that undertaking recreational physical activ-
ity and participating in group sports can be the factor
mitigating the risk of alcohol drinking among teenage
boys (23). To similar conclusions also lead the findings
of other authors (11,24).

Our research took into account moderators — gender
and two intensity levels of physical activity — that could
affect the direction and strength of correlations between
physical activity and psychoactive substance use. Our
results show that physical activity was a factor protect-
ing from smoking cigarettes and using marihuana, but

Table I. The results of multivariate logistic regression for
estimation the chance (odds ratio OR) of non-using
the psychoactive substances by teenagers within 30

days prior to the study

. Boys Girls
Variables*
ST T OorR [95%1S| p | OR [95%1IS
Non-smoking
MVPA
0.86- 0.85-
2-3 days| 0.133 | 1.63 310 0.217 | 1.33 208
1.09- 1.08-
4-6 days| 0.027 | 2.07 305 0.025 | 1.77 291
. 0.09- 0.70-
Daily | 0.029 | 2.25 467 0.359 | 1.36 264
VPA
0.61- 0.60-
2-3 days| 0.997 | 0.99 |64 0.598 | 0.89 135
0.59- 0.38-
4-6 days| 0.925 | 1.03 178 0.118 | 0.65 112
. 0.46- 0.31-
Daily | 0.590 | 0.84 156 0.092 | 0.58 109
Non-drinking alcohol
MVPA
0.95- 0.76-
2-3 days| 0.072 | 1.75 301 0.514 | 1.15 172
0.86- 0.84-
4-6 days| 0.138 | 1.57 )87 0.234 | 1.31 203
. 0.80- 0.57-
Daily| 0.194 | 1.55 299 0.924 | 1.03 187
VPA
0.54- 0.60-
2-3 days| 0.381 | 0.83 127 0.361 | 0.85 101
0.51- 0.74-
4-6 days| 0.404 | 0.82 131 0.446 | 1.22 201
. 0.44- 0.37-
Daily | 0.284 | 0.75 127 0.156 | 0.66 117
Marihuana non-using
MVPA
1.77- 1.05-
2-3 days| 0.001 | 4.19 979 0.038 | 2.31 509
1.93- 0.67-
4-6 days | <0.001 | 4.38 9.90 0.352 | 1.45 315
. 1.44- 0.24-
Daily | 0.006 | 3.60 900 0.329 | 0.63 L6l
VPA
0.52- 0.35-
2-3 days| 0.850 | 1.07 222 0.255 | 0.58 132
0.26- 0.40-
4-6 days| 0.112 | 0.54 115 0.897 | 1.07 285
. 0.28- 0.28-
Daily | 0.345 | 0.66 157 0.555 | 0.74 200

* Reference category — never or once/1 day a week

substantially only for boys. In the case of alcohol, no sig-
nificant correlation has been shown. Moore and Werch
had similar results; depending on gender, various types
of physical activity and different sports disciplines were
factors protecting girls’ and boys’ health (25). Fredrics
and Eccles also showed a protective effect of physical
activity against the use of marijuana among boys only
(26). The weaker (mostly statistically insignificant) cor-



No 4

Physical activity as a factor protecting from tobacco and marihuana

799

relation for girls may be due to the fact that other than
physical activity factors determine the use or non-use
of psychoactive substances by girls or can be linked
with their lower involvement in physical activity and
the non-linear character of this correlation.

The results of logistic regression analysis lead to the
conclusion that moderate physical activity connected
with everyday exercise (walking to school, riding a
bike, taking part in P.E.) is a factor protecting teenagers
from tobacco and marihuana use. It can be the answer to
the question why some of researchers indicate physical
activity as a potential risk factor of using psychoactive
substances (23-24). In these studies, mainly intensive
organized free-time physical activity in relation to risky
behaviours (curvilinear relationship) was taken into ac-
count. Study results indicate that participation in sports
clubs, for example, can increase the risk of alcohol abuse
because of higher peer pressure, modelling of problem
behaviours or a strong rivalry (24, 27).

Mazur and colleagues defined some patterns of
health behaviours based on international comparisons.
They found that the relationship between beneficial for
health behaviours (such as physical activity) and risky
ones (using psychoactive substances) also depends on
cultural factors (15). The main observation was that
low physical activity was linked with low intensity of
psychoactive substance use in Polish teenagers. Polish
girls were mainly responsible for such a model, as they
avoid physical activity. Quite different patterns were
observed in neighbouring countries.

The results of our research clearly show that you
cannot expect a simple linear relationship between
physical activity and psychoactive substance use, nor
a clear division between teenagers who consistently
undertake beneficial and unbeneficial behaviours in
both areas. Many possible patterns of behaviour can be
observed, which seems to explain the huge discrepancy
between the various study results on the direction and
strength of the analysed relations (9). Future analyses of
correlations between physical activity and psychoactive
substance use by teenagers should take more variables
modifying this relationship into consideration. It would
be worth to take into account the motives of psychoac-
tive substances use in adolescents representing different
levels of physical activity and their perception of risks
resulting from the use of psychoactive substances (28).

SUMMARY AND CONCLUSIONS

Physical activity, especially everyday activity of
moderate intensity, is a factor protecting teenage boys
from tobacco and marihuana use. This means that in
preventive programs designed to reduce these psycho-
active substances use, directed at teenagers, promoting

physical activity ought to be taken into consideration.
It is crucial to offer interesting sports and recreational
physical activity that could encourage teenagers to get
involved in such ways of spending their free time as
well as to actively participate in P.E. at school.

Acknowledgments.
The research was conducted within a statutory activity
of Institute of Mother and Child, project no 510-20-01

REFERENCES

1. Kozak S. Patologie wérod dzieci i mtodziezy. Leczenie
i profilaktyka. Warszawa: Wydawnictwo Difin; 2007:
81-89; 105-108: 175-182.

2. Jessor R. Risk behavior in adolescence: A psychosocial
framework for understanding and action. J Adolesc
Health 1991;12:597-605.

3. Donovan JE, Jessor R, Costa F. Adolescent health
behavior and conventionality-unconventionality: An
extension of Problem-Behavior Theory. Health Psychol
1991;10(1):52- 61.

4. McWhirter JJ, McWhirter BT, McWhirter AM, et al..
Zagrozona mlodziez. Warszawa: PARPA; 2001: 199-
202.

5. Werch C, Moore M, DiClemente CC, et al. A sport-based
intervention for preventing alcohol use and promoting
physical activity among adolescents. J Sch Health.
2003;73(10):380-8.

6. Mathews AE, Werch C, Michniewicz M, et al. An impact
evaluation of two versions of a brief intervention target-
ing alcohol use and physical activity among adolescents.
J Drug Educ 2007;37(4):401-16.

7. Werch CC, Moore MJ, DiClemente i in. A multihealth
behavior intervention integrating physical activity and
substance use prevention for adolescents. Prev Sci
2005;6(3):213-26.

8. Peltzer K. Leisure time physical activity and sed-
entary behavior and substance use among in-school
adolescents in eight African countries. Int J] Behav Med
2010;17(4):271-81.

9. Delisle T, Werch Ch, Wong A, et al. Relationship Be-
tween Frequency and Intensity of Physical Activity and
Health Behaviors of Adolescents. J School Health 2010;
3(80):134-140.

10. Lisha NE, Sussman S. Relationship of high school and
college sports participation with alcohol, tobacco, and il-
licit drug use: A review. Addict Behav 2010;35:399-407.

11. Farb AF, Matjasko JL. Recent advances in research on
school-based extracurricular activities and adolescent
development. Dev Rev 2012;32:1-48.

12. Bobrowski K. Czas wolny a zachowania ryzykowne
mtodziezy. Alkoholizm i Narkomania 2007;3:267-287.

13. Grabowski H. Powody, przejawy i uwarunkowania
aktywnosci fizycznej cztowieka i ich zwiazek z wychow-
aniem fizycznym. Wych Fiz Zdrow 2005;2:9-11.

14. Guszkowska M. Aktywnos$¢ ruchowa a przebieg trans-
akcji stresowej u mtodziezy. Warszawa: AWF; 2005: 68



800

Izabela Tabak, Joanna Mazur, Dorota Zawadzka

No 4

15.

16.

17.

18.

19.

20.

21.

22.

Mazur J, Kowalewska A, Baska T, et al. Patterns of
Physical Activity and Multiple Risk Behaviour in Ado-
lescents from Visegrad Countries. Zdrowie Publiczne i
Zarzadzanie 2014;12, (1):56—67.

Currie C, Inchley J, Molcho M, et al., red. Health Behav-
iour in School-aged Children (HBSC) Study Protocol:
Background, Methodology and Mandatory items for the
2013/14 Survey. St. Andrews: CAHRU, 2014: 1-19.
Prochaska JJ, Sallis JF, Long B. A physical activity
screening measure for use with adolescents in primary
care. Arch Pediatr Adolesc Med 2001;155:554-559.
Lavery B, Siegel AW. Adolescent risk - taking: An analy-
sis of problem behaviors in problem children. J Exp Child
Psychol 1993; 55:277-94.

Sierostawski J. Uzywanie alkoholu i narkotykow przez
mtodziez szkolng. Raport z ogdlnopolskich badan anki-
etowych zrealizowanych w 2011 r. Europejski program
badan ankietowych w szkotach ESPAD. Warszawa:
Instytut Psychiatrii i Neurologii; 2011: 3-50.

Pate RR, Trost SG, Levin S, et al. Sports participation and
health-related behaviors among US youth. Arch Pediatr
Adolesc Med 2000;154(9):904-11.

Ali MM, Amialchuk A, Heller LR. The Influence of
Physical Activity on Cigarette Smoking Among Ado-
lescents: Evidence From Add Health. Nicotine Tob Res
2015;17(5):539-545

Szczerbinski R, Karczewski J, Maksymowicz — Jaroszuk
J. Wybrane zachowania zywieniowe oraz aktywnos¢ fizy-
czna mtodziezy szkol ponadgimnazjalnych deklarujacych
palenie papierosow w Powiecie Sokolskim. Probl Hig
Epidemiol 2010,91(4):689-693.

23.

24.

25.

26.

27.

28.

Dunn MS: Association between physical activity and
substance use behaviors among high school students
participating in the 2009 Youth Risk Behavior Survey.
Psychol Rep 2014;114(3):675-85.

Lorente F, Souville M, Griffet, et al. Participation in
sports and alcohol consumption among French adoles-
cents. Addict Behav 2004; 29:941-946.

Moore MJ, Werch CE.: Sport and physical activity
participation and substance use among adolescents. J
Adolesc Health 2005;36(6):486-93.

Fredrics JA, Eccles JS. Is Extracurricular Participation
Associated With Beneficial Outcomes? Concurrent
and Longitudinal Relations. Dev Psychol 2006;42(4):
698-713.

Zambon A, Morgan A, Vereecken C, et al. The contribu-
tion of club participation to adolescent health: evidence
form six countries. J Epidemiol Community Health
2010;64:89-95.

Kuntsche E, Knibbe R, Gmel G, et al. Who drinks and
why? A review of socio-demographic, personality, and
contextual issues behind the drinking motives in young
people. Addict Behav 2006; 31: 1844-1857.

Received: 20.04.2015
Accepted for publication: 31.08.2015

Address for correspondence:

Izabela Tabak

Department of Child and Adolescent Health
Institute of Mother and Child in Warsaw
Kasprzaka 17a Street, 01-211 Warsaw, Poland
tel. +48 22 3277410

e-mail: izabela.tabak@imid.med.pl



