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Abstract
Background: Traditionally, psychologists have been involved in identifying the minimum amount of physical activity needed to be
healthy. Latest research has changed direction and is starting to shed some light on a new trend characterized by excessive physical
activity, especially in young adults.
Objectives: This study aimed at examining how an intense physical activity can have detrimental psychological effects and turn
into an addiction with possible repercussion on health, especially when individuals continue to have maladaptive behaviors such
as smoking and drinking.
Patients and Methods: A convenience sample of 158 participants (female = 101; male = 57) was enrolled, with a mean age of 28 years
(SD = 6.09). A questionnaire was administered to evaluate both the optimistic bias in smokers and drinkers and the time spent in
physical activity.
Results: Participants showing smoking and drinking behaviors were categorized according to the extent of performed physical
activity. Descriptive analyses revealed that 26% of participants were “inactive”, while 8.30% practiced “intense activity” and 8.30%
practiced “extremely intense activity”. People who had 7 to 8 hours of physical activity per week estimated the risk of getting bladder
cancer as “much below average” (P = 0.039). Consistent results were found for stroke (P = 0.015).
Conclusions: This study aimed at offering an innovative starting point to examine more closely the role of such mechanism in
individuals practicing intense and sometimes excessive physical activity. Our results may offer new hints for researchers working
in the prevention and education of adolescents and young-adults.

Keywords: Maladaptive Health Behavior Choice, Optimistic Bias, Physical Activity, Decision-Making

1. Background
The past decades have seen an increasing recognition
of the importance of personal health behaviors for the prevention of illness and disability. As extensively discussed in
previous studies, health risk perception has no objective
meaning per se (1-3), but it is rather a notion strictly connected to individual beliefs, intuitive evaluation, and situational factors (4). In this vein, the risk judgment is characterized by biases activation or cognitive prejudices that
can foster suboptimal decisions, such as smoking (5-7), unsafe driving (8), having unprotected sexual behaviors (9),
and no use of skin protection (10).
An archetypal cognitive prejudice that occurs in risk
perception is termed optimistic bias (11) or personal fable (12). People tend to underestimate the risk related to

negative events when the risk concerns themselves, while
they shift their evaluation when the risk concerns other
people. The optimistic bias is supported by psychological and motivational factors that lead participants to think
they have control over events (illusion of control) and to
overvalue the preventive strategies used to counteract unhealthy behaviors (overconfidence). Concerning the latter
aspect mentioned, several authors (11) affirmed that habitual smokers systemically underestimate the risk of getting
a smoking-related disease, and they overvalue the efficacy
of their preventive strategies (for example, physical activity or healthy diet). While optimistic bias has been largely
studied in some populations, such as smokers (13, 14), little
attention has been paid to other types of populations, such
as people who constantly practice intensive physical activity, a phenomenon gaining popularity today, especially
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among young adults (24 - 35 years old).
Despite the lay belief that intensive physical activity
could help compensate some damages provoked by other
unhealthy behaviors, such populations are at higher risk of
developing illness and disability. Recent publications have
suggested that ultra-endurance exercise may result in the
appearance of cardiac cell damage with an impact on the
systemic circulation (15, 16). Moreover, concomitant unsafe
behaviors such as alcohol consumption or sleeping time
reduction are frequent and concur to enhance the risk of
illness.

(www.limesurvey.com). The study was conducted in accordance with the Helsinki declaration (59th WMA General Assembly, Seoul, 2008) and was approved by the institutional
review board of University of Milan.

2. Objectives

3.3.2. Physical Activity
This dimension was evaluated using the following item
“How many hours do you spend doing physical activity every week?”. The response was measured on a 6-point Likert
scale: < 1 hour per week (inactive); 1 to 2 hours per week
(light activity); 3 to 4 hours per week (moderate activity);
5 to 6 hours per week (vigorous activity); 7 to 8 hours per
week (intense activity), and more than 8 hours per week
(extremely intense activity).

Consistent with the above issue, the main aim of this
study was to evaluate the tendency to overestimate the efficacy of preventive strategies and compensatory behaviors,
such as physical activity, in countering the negative sideeffects of other maladaptive decisions, such as smoking
and drinking in young adults.

3. Patients and Methods
3.1. Participants
The present study was a non-interventional study. The
sample size was established according to statistics from
Arnett (17) and was measured using G*Power statistical
on-line tool (18). To reach a power of 95% and achieve a
medium effect size (d = 0.30), a minimum of 111 participants was needed to be enrolled (14). The following main
inclusion criteria were established: age 18 to 30 years, attending university programs, and being an internet user.
The exclusion criteria were the presence of neurological
disorders and/or severe psychiatric disorders that could
limit the completion of the questionnaire. A convenience
sample of 158 participants (female = 101; male = 57) was enrolled, with a mean age of 28 years (SD = 6.09). Each participant signed an informed consent form before filling the
questionnaire.
3.2. Procedure
Participants were recruited by the newspaper, the
internet community, and the institutional mailing list
of University of Milan (UNIMI). Participants completed
a structured questionnaire including different dimensions organised in 4 sections: 1, demographic and physical parameters; 2, smoking behavior; 3, drinking behavior; and 4, physical activity. The questionnaire was
delivered using an online platform named Lime Survey
2

3.3. Instruments
3.3.1. Demographic Characteristics and Physical Parameters
A set of questions was used to collect data on respondent’s age, gender, education level, occupation, and health
style habits (alcohol consumption, tobacco cigarette
smoking, and diet habits), weight, and height.

3.3.3. Smoking and Drinking Status
The number of daily cigarette was assessed by asking
participants how many cigarettes they smoked per day.
The item was recovered from the Fagerström Nicotine dependence test (19). Drinking status was assessed by asking participants whether they had had a drink in the last
thirty days. Habitual intake of alcohol was split into 3
classes: wine, beer, and distillate beverages (vodka, rum,
whisky, etc.). In addition, the number of glasses consumed
per week was used to evaluate the amount of alcohol consumed.
3.3.4. Optimistic Bias for Tobacco Cigarette Smoking and Alcohol Consumption
To assess the level of optimistic bias, Arnett’s questionnaire on young adults has been adapted (17). Four items
were used for tobacco cigarette smoking: Item 1, “Most people who smoke for all their lives eventually die from an illness caused by smoking”; Item 2, “I doubt that I would ever
die from smoking even if I smoked for 30 or 40 years”; Item
3, “I could smoke for a few years and then quit if I wanted
to”; Item 4, “Most people who smoke for a few years become
addicted and can’t stop.”
The 4 mentioned questions used for smoking behavior were adapted to measure the optimistic bias associated
with alcohol consumption (17): Item 1: “Most people who
drink all their lives eventually die from an illness caused
by drinking”; Item 2: “I doubt that I would ever die from
drinking even if I drank for 30 or 40 years”; Item 3: “I could
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drink for a few years and then quit if I wanted to”; Item 4:
“Most people who drink for a few years become addicted
and can’t stop.” Participants responded on a 4-point Likert
scale (completely agree; slightly agree; slightly disagree;
and completely disagree) for both groups of items.
3.3.5. Optimistic Bias Judgement About Cancer and Cardiovascular and Respiratory Diseases
Each enrolled participant was requested to assess the
probability of experiencing cancer (lung, liver, and bladder cancer), cardiovascular (stroke), and respiratory diseases (cough, emphysema, and chronic obstructive pulmonary disease) compared to an average target person of
one’s own age and sex.
More details about measures and metodology used in
the research protocol are published elsewhere (14).
3.4. Statistical Analysis
Because the research on preventive strategies’ overestimation and associated psychological variables in healthy
people is a poorly explored topic, we chose to describe
the use of preventive strategies and compensatory behaviours cross-sectionally using a purposive sample of
young adults.
We obtained descriptive statistics of baseline demographics and physical parameters, smoking behaviour,
drinking behaviour, and physical activity. Associations between the level of physical activity and healthy behaviours
(smoking and drinking) were tested using chi square for
dichotomy and categorical variables. All statistical analyses were conducted using SPSS 20.0 (Version 20.0, IBM, USA,
2014), and P value < 0.05 was considered statistically significant.
4. Results
A total of 75% of participants had a normal BMI (18.5
- 24.9) and 47% reported performing light and moderate physical activity (Table 1). Considering daily cigarette
consumption and alcohol intake, 55% of the participants
smoked more than 6 cigarettes per day and 74% drank at
least 2 glasses of distillated beverages per week. Smokers and drinkers were categorized as “inactive” (26.30%), as
practicing “intense activity” (8.30%), or as practicing “extremely intense activity” (8.30%).
Descriptive statistics revealed that people who did 7 to
8 hours of physical activity per week estimated their risk
of getting bladder cancer as “much below average” (χ2 =
38.715, df = 25, P = 0.039). Similar attitude was reported for
other cancer syndromes, such as the risk of getting liver
cancer (χ2 = 40.875, df = 25, P = 0.024), and for cardiovascular diseases (χ2 = 57.902, df = 30, P = 0.002). People who
Int J High Risk Behav Addict. 2018; 7(3):e67697.

Table 1. Sample Characteristics for Time Spent for Physical Activity and Body Mass
Index
Physical Activity

Time

Total, %

Inactive

> 1 h per week

26.30

Light activity

1 - 2 h per week

24.40

Moderate activity

3 - 4 h per week

23.10

Vigorous activity

5 - 6 h per week

14.70

Intense activity

7 - 8 h per week

8.30

Extremely intense activity

< 8 h per week

8.30

Kilograms

Total, %

Body mass index
Underweight

> 18.5

7.80

Normal weight

18.5 - 24.9

75.80

Overweight

25 - 29.9

12.40

did less than 1 hour and 1 to 2 hours of physical activity per
week considered their personal risk as “as average and as
of other people”; instead, those with 7 to 8 hours and more
than 8 hours of physical activity per week evaluated their
risk as “much below average”.
Applying the chi square test, we found a significant association between smokers’ status and physical activity,
meaning that intensive physical activity was considered as
a protective factor against stroke (P = 0.015). Similar trends
were observed for drinkers (P = 0.022).
5. Discussion
The results in this brief report suggest that optimistic
bias is a very strong tendency in subgroups characterized
by specific behavioral addiction patterns, such as tobacco
cigarette smokers and alcohol consumers. More specifically, the optimistic bias about the risk of cancer or cardiovascular disease is very robust in people who adopt
unsafe behaviors, such as smoking, alcohol consumption,
and regular and intense physical activity. Our results are
consistent with those arising from other studies such as
the report done by Green (2003), according to which students who undertake regular physical activity showed a
high level of optimistic bias about their risk of developing heart diseases (20). These results are also similar with
the ones found in patients with some particular chronic
disease (21-23). Results regarding tobacco cigarette smoking are confirmed by previous research studies (24). However, results regarding physical activity appear new and interesting; physical activity might be used as a shortcut to
counteract the side effects of alcohol consumption and tobacco smoking behaviors.
This tendency of overvaluing the positive effects of
physical activity could be partially explained as a coping
3
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strategy to avoid the motivational conflict between the desire to protect one’s health and the pleasure associated
with the adopted unhealthy behavior as cigarette smoking
and drinking.
In conclusion, the preliminary results of this study
may represent an interest point of view for the psychology
of addictive behaviors (25, 26) because it has the potential
to address new interesting questions in the field of prevention and addiction, which are often characterized by an imprecise boundary. We argue that knowledge about this cognitive bias might contribute towards developing more efficient intervention programs and towards supporting the
adoption of healthy lifestyles in young adults (27-29).
5.1. Limitations
The present results are innovative but should be used
with caution. Indeed, the study shows some limitations
concerning the small sample size that allows descriptive
statistics, but no assumptions of causality can be made. Future studies are needed to overcome this limitation.
Footnotes
Authors’ Contribution: Marianna Masiero, Silvia Riva,
Ketti Mazzocco, and Gabriella Pravettoni study developed
the study concept and design. Marianna Masiero, Silvia
Riva, and Ketti Mazzocco performed the statistical analysis and interpreted the data. Marianna Masiero, Silvia Riva,
Ketti Mazzocco, and Gabriella Pravettoni wrote the paper.
All authors approved the final manuscript. Silvia Riva and
Marianna Masiero have equally contributed to this work.
Conflict of Interest: The authors declare no conflict of interest.
Funding/Support: No financial support was received for
this study.

References
1. Riva S, Monti M, Iannello P, Antonietti A. The representation of risk in
routine medical experience: what actions for contemporary health
policy? PLoS One. 2012;7(11). e48297. doi: 10.1371/journal.pone.0048297.
[PubMed: 23133628].
2. Renzi C, Riva S, Masiero M, Pravettoni G. The choice dilemma in
chronic hematological conditions: Why choosing is not only a medical issue? A psycho-cognitive perspective. Crit Rev Oncol Hematol. 2016;99:134–40. doi: 10.1016/j.critrevonc.2015.12.010. [PubMed:
26762858].
3. Kondylakis H, Koumakis L, Tsiknakis M, Marias K, Genitsaridi E, Pravettoni G, et al. Smart recommendation services in support of patient
empowerment and personalized medicine. Multimedia Services in Intelligent Environments. Springer International Publishin; 2013. p. 39–61.
4. Albert D, Chein J, Steinberg L. Peer Influences on Adolescent
Decision Making. Curr Dir Psychol Sci. 2013;22(2):114–20. doi:
10.1177/0963721412471347. [PubMed: 25544805].

4

5. Masiero M, Riva S, Fioretti C, Pravettoni G. Pediatric Blood Cancer
Survivors and Tobacco Use across Adolescence and Emerging Adulthood: A Narrative Review. Front Psychol. 2016;7:392. doi: 10.3389/fpsyg.2016.00392. [PubMed: 27047419].
6. Lucchiari C, Botturi A, Silvani A, Lamperti E, Gaviani P, Innocenti A, et
al. Cognitive strategies and quality of life of patients with high-grade
glioma. Support Care Cancer. 2015;23(12):3427–35. doi: 10.1007/s00520015-2691-z. [PubMed: 25761757].
7. Gorini A, Masiero M, Pravettoni G. Patient decision aids for prevention and treatment of cancer diseases: are they really personalised
tools? Eur J Cancer Care (Engl). 2016;25(6):936–60. doi: 10.1111/ecc.12451.
[PubMed: 26856816].
8. White MJ, Cunningham LC, Titchener K. Young drivers’ optimism
bias for accident risk and driving skill: Accountability and insight
experience manipulations. Accid Anal Prev. 2011;43(4):1309–15. doi:
10.1016/j.aap.2011.01.013. [PubMed: 21545859].
9. Chapin J. It won’t happen to me: The role of optimistic bias in African
American teens’ risky sexual practices. Howard Journal of Commun.
2010;12(1):49–59. doi: 10.1080/10646170119661.
10. Roberts ME, Gibbons FX, Gerrard M, Alert MD. Optimism and adolescent perception of skin cancer risk. Health Psychol. 2011;30(6):810–3.
doi: 10.1037/a0024380. [PubMed: 21688914].
11. Weinstein ND, Marcus SE, Moser RP. Smokers’ unrealistic optimism about their risk. Tob Control. 2005;14(1):55–9. doi:
10.1136/tc.2004.008375. [PubMed: 15735301].
12. Klein CTF, Helweg-Larsen M. Perceived control and the optimistic
bias: A meta-analytic review. Psychol Health. 2002;17(4):437–46. doi:
10.1080/0887044022000004920.
13. Masiero M, Lucchiari C, Pravettoni G. Personal fable: optimistic bias
in cigarette smokers. Int J High Risk Behav Addict. 2015;4(1). e20939. doi:
10.5812/ijhrba.20939. [PubMed: 25883917].
14. Masiero M, Riva S, Oliveri S, Fioretti C, Pravettoni G. Optimistic
bias in young adults for cancer, cardiovascular and respiratory diseases: A pilot study on smokers and drinkers. J Health Psychol.
2016:1.3591053166678E+15. doi: 10.1177/1359105316667796. [PubMed:
27624614].
15. Buscemi J, Martens MP, Murphy JG, Yurasek AM, Smith AE. Moderators of the relationship between physical activity and alcohol consumption in college students. J Am Coll Health. 2011;59(6):503–9. doi:
10.1080/07448481.2010.518326. [PubMed: 21660805].
16. Mont L, Sambola A, Brugada J, Vacca M, Marrugat J, Elosua R, et al.
Long-lasting sport practice and lone atrial fibrillation. Eur Heart J.
2002;23(6):477–82. doi: 10.1053/euhj.2001.2802. [PubMed: 11863350].
17. Arnett JJ. Optimistic bias in adolescent and adult smokers and
nonsmokers. Addict Behav. 2000;25(4):625–32. doi: 10.1016/S03064603(99)00072-6. [PubMed: 10972456].
18. Faul F, Erdfelder E, Buchner A, Lang AG. Statistical power analyses using G*Power 3.1: tests for correlation and regression analyses. Behav
Res Methods. 2009;41(4):1149–60. doi: 10.3758/BRM.41.4.1149. [PubMed:
19897823].
19. Heatherton TF, Kozlowski LT, Frecker RC, Fagerstrom KO. The Fagerstrom Test for Nicotine Dependence: a revision of the Fagerstrom Tolerance Questionnaire. Br J Addict. 1991;86(9):1119–27. doi: 10.1111/j.13600443.1991.tb01879.x. [PubMed: 1932883].
20. Green JS, Grant M, Hill KL, Brizzolara J, Belmont B. Heart disease risk perception in college men and women. J Am Coll Health.
2003;51(5):207–11. doi:
10.1080/07448480309596352. [PubMed:
12822712].
21. Cropley M, Michalianou G, Pravettoni G, Millward LJ. The relation of
post-work ruminative thinking with eating behaviour. Stress Health.
2012;28(1):23–30. doi: 10.1002/smi.1397. [PubMed: 22259155].
22. Riva S, Cutica I, Krampe C, Reinecke LF, Russell-Edu W, Santoro C, et
al. A Cohort Pilot Study on HIV-Associated Neuropsychological Impairments in Hemophilia Patients. Front Hum Neurosci. 2015;9:313. doi:
10.3389/fnhum.2015.00313. [PubMed: 26082706].

Int J High Risk Behav Addict. 2018; 7(3):e67697.

Riva S et al.

23. Mangiafico L, Perja M, Fusco F, Riva S, Mago D, Gringeri A. Safety and
effectiveness of raltegravir in patients with haemophilia and anti-HIV
multidrug resistance. Haemophilia. 2012;18(1):108–11. doi: 10.1111/j.13652516.2011.02610.x. [PubMed: 21762404].
24. Dillard AJ, Midboe AM, Klein WM. The dark side of optimism: unrealistic optimism about problems with alcohol predicts subsequent
negative event experiences. Pers Soc Psychol Bull. 2009;35(11):1540–50.
doi: 10.1177/0146167209343124. [PubMed: 19721102].
25. Gorini A, Lucchiari C, Russell-Edu W, Pravettoni G. Modulation of risky
choices in recently abstinent dependent cocaine users: a transcranial
direct-current stimulation study. Front Hum Neurosci. 2014;8:661. doi:
10.3389/fnhum.2014.00661. [PubMed: 25221496].
26. Lucchiari C, Masiero M, Botturi A, Pravettoni G. Helping patients

Int J High Risk Behav Addict. 2018; 7(3):e67697.

to reduce tobacco consumption in oncology: a narrative review.
Springerplus. 2016;5(1):1136. doi: 10.1186/s40064-016-2798-9. [PubMed:
27504234].
27. Kondylakis H, Kazantzaki E, Koumakis L, Genitsaridi I, Marias K,
Gorini A, et al. Development of interactive empowerment services in
support of personalised medicine. Ecancermedicalscience. 2014;8:400.
doi: 10.3332/ecancer.2014.400. [PubMed: 24567757].
28. Pravettoni G, Cropley M, Leotta SN, Bagnara S. The differential
role of mental rumination among industrial and knowledge workers. Ergonomics. 2007;50(11):1931–40. doi: 10.1080/00140130701676088.
[PubMed: 17972210].
29. Baldi PL, Iannello P, Riva S, Antonietti A. Cognitive reflection and socially biased decisions. Stud Psychol. 2013;55(4):265–71.

5

