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Abstract
Objectives The objective is to determine association of age, gender, BMI, body image (body satisfaction, body appear-

ance), depression, unhealthy weight control behaviors with smoking among Serbian adolescents and specifically associ-

ation of these variables with smoking for weight control among adolescent smokers.

Methods This is a secondary analysis of data collected from 2763 students aged 13–15 years old (49.9% boys; 50.1%

girls) obtained through cross-sectional Health Behavior in School-aged Children Survey conducted in Serbia in 2018 and

analyzed using multivariable logistic regression.

Results In Serbia, 12.9% adolescents 13–15 years old smoke and 6.6% smoke for weight control, while this practice was

present among 48.8% of the smokers. Higher odds of smoking were found among adolescents who perceive themselves

thin and good looking, while these two factors didn’t play role for the smoking for weight control among smokers.

Depression and unhealthy weight control behavior other than smoking significantly predicted smoking and smoking for

weight control. Gender was not associated with smoking in adolescents, but among adolescent smokers, boys had two

times higher chance compared to girls to report smoking for weight control.

Conclusions Findings call for incorporating and strengthening interventions for adolescents’ weight control management

and mental health as part of smoking prevention and cessation programs.

Keywords Smoking � Adolescents � Weight control behavior

Introduction

Adolescence is a period when many risk behaviors are

established including smoking (National Center for

Chronic Disease Prevention and Health Promotion 2012)

and unhealthy dietary practices (Hazzard et al. 2017).

Worldwide more than 340 million (18%) children and

adolescents between 5 and 19 years of age are either

overweight or obese (NCD Risk Factor Collaboration

2017) and approximately 10% of 13–15 years old adoles-

cents smoke with significant differences between counties

(Arrazola et al. 2017). High prevalence of these unhealthy

behaviors represents a serious public health challenge and

underline the necessity for continuous implementation of

evidence-based interventions.

Co-occurrence of various risk factors which is repeat-

edly found in many studies (Charrier et al. 2019; Ellickson

et al. 2001) is additional burden to adolescents’ health

(Neumark-Sztainer et al. 1998). Tobacco use can be the

first indication of adolescent problem behavior (Zullig

et al. 2001) and smoking and unhealthy diet are also found

to cluster which multiplies their negative effects (Larson

et al. 2007; Strauss and Mir 2001; Forrest and Forrest 2008;

Seo and Jiang 2009). Adolescent smokers more frequently

tend to practice unhealthy diet compared to non-smokers

(Krowchuk et al. 1998; Sim et al. 2017) with gender
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Table 1 Descriptive statistics of variables in total sample of adolescents aged 13–15 years, smokers and smokers that smoke more to control their

weight. Health Behaviour in School-aged Children, Serbia, 2017–2018

Total

N (%)

Smokers

N (%)

Smokers who smoke

more for weight control

N (%)

Total 2763 (100.0%) 357 (12.9%) 179 (50.9%)

Gender

Boys 1378 (49.9%) 167 (12.1%) 88 (54.0%)

Girls 1385 (50.1%) 190 (13.7%) 91 (48.1%)

Grade

Youngera 1174 (42.5%) 45 (3.8%) 14 (32.6%)

Olderb 1589 (57.5%) 312 (19.6%) 165 (53.4%)

Family affluence

Low 485 (17.8%) 59 (12.2%) 29 (5.9%)

Middle 1652 (60.6%) 202 (12.2%) 102 (51.0%)

High 588 (21.6%) 92 (15.6%) 45 (49.5%)

Body mass index (kg/m2)

Normal weight 1838 (71.3%) 219 (11.0%) 105 (48.4%)

Underweight 279 (10.8%) 29 (10.4%) 13 (44.8%)

Overweight/obesity 460 (17.9%) 71 (15.4%) 44 (62.0%)

Self-perceived body weight

About right 978 (35.7%) 113 (11.6%) 55 (49.5%)

Much/a bit too thin 1598 (58.3%) 210 (13.1%) 102 (49.3%)

Much/a bit too fat 164 (6.0%) 32 (19.5%) 21 (61.6%)

Self-perceived physical appearance

About average 1993 (73.0%) 218 (10.9%) 103 (47.7%)

Very/quite good looking 304 (11.1%) 47 (15.5%) 19 (43.2%)

Not very/not at all good looking 432 (15.8%) 85 (19.7%) 53 (62.4%)

Depression

No 2098 (78.6%) 212 (10.1%) 95 (45.0%)

Yes 571 (21.4%) 131 (22.9%) 77 (58.8%)

Skipping meals

Yes 662 (24.3%) 139 (21.0%) 92 (66.7%)

No 2063 (75.7%) 213 (10.3%) 86 (40.6%)

Fasting

Yes 180 (6.6%) 55 (30.6%) 43 (78.2%)

No 2542 (93.4%) 295 (11.6%) 135 (45.9%)

Diet restricted to one or more food groups

Yes 389 (14.3%) 68 (17.5%) 43 (63.2%)

No 2327 (85.7%) 283 (12.2%) 135 (47.7%)

Vomiting

Yes 173 (6.4%) 50 (28.9%) 41 (82.0%)

No 2549 (93.6%) 300 (11.8%) 136 (45.3%)

Diet pills/laxatives use

Yes 43 (1.6%) 22 (51.2%) 14 (63.6%)

No 2671 (99.4%) 324 (12.1%) 160 (49.4%)

Smoking more for weight control

Yes 179 (6.6%) 179 (100.0%) 179 (100.0%)

No 2544 (93.4%) 173 (6.8%) –

Unhealthy weight control behavior3

Yes 1031 (37.7%) 247 (69.8%) –
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differences and other psychosocial factors mediating this

association (Brown et al. 2015).

In recent decades, increase in different weight loss

practices among adolescents has been noticed, not only due

to increase in obesity prevalence, but also because ado-

lescent’s tendency to look like their skinny idols (Daee

et al. 2002).Instead of applying recommended professional

advice aimed at losing weight, certain proportion of ado-

lescents tend to practice unhealthy weight control measures

including fasting, vomiting and laxative and diet pills use

(Forrest and Forrest 2008) that are also associated with

different psychological and physiological negative effects

(Daee et al. 2002). In previous research gender (Croll et al.

2002) and poor body image (Boutelle et al. 2002) were

found to correlate with unhealthy dieting behaviors.

One of the unhealthy practices for losing weight is

smoking which is noticed among both genders (Fulkerson

and French 2003). While association between belief of

smoking as a weight-control strategy and smoking is well

documented (Camp et al. 1993; Cavallo et al. 2006), less is

known about other characteristics of adolescents using

smoking as weight control behavior. Available studies that

provide insight into association between smoking and

dieting originate mostly from Americas (Forrest and For-

rest 2008) and Asia (Sim et al. 2017) and to lesser extent

from Europe (Penzes et al. 2012), but there is lack of such

studies in the Western Balkans and more specifically in

Serbia which is one of the most populated countries in this

region. With almost every fifth adolescent 15 years old

being smoker, Serbia is above average current smoker

prevalence of other 2017/2018 HBSC participating coun-

tries (Inchley et al. 2020). Given the high prevalence of

smoking in Serbia it is of importance to identify all cor-

relates that contribute to the burden of smoking, especially

its co-occurrence with other risk behaviors.

More specifically, aim of the study was to determine

prevalence of smoking for weight control among adoles-

cents and separately among adolescent smokers and to

explore the association of age, gender, BMI, body image

(body satisfaction, body appearance), depression, unheal-

thy weight control behavior with smoking as well as

association of these variables with smoking for weight

control.

Methods

Sample and procedures

Data for this study were obtained from the 2017/2018

Health Behavior in School-aged Children Survey (HBSC)

in Serbia that was conducted by the Institute of Public

Health of Serbia ‘‘Dr Milan Jovanovic Batut’’. HBSC is a

collaborative cross-sectional study, conducted every

4 years in Europe and North America. The study popula-

tion included nationally representative sample of 11, 13-

and 15-years old primary and secondary school students

(henceforth referred to as adolescents). A stratified,

Table 1 (continued)

Total

N (%)

Smokers

N (%)

Smokers who smoke

more for weight control

N (%)

No 1703 (62.3%) 107 (30.2%) –

Less extreme unhealthy weight control behavior4

Yes 888 (32.5%) 172 (19.4%) 109 (63.7%)

No 1845 (67.5%) 181 (9.8%) 69 (38.3%)

Extremely unhealthy weight control behaviore

Yes 340 (12.5%) 195 (57.4%) 179 (91.8%)

No 2389 (87.5%) 157 (6.6%) –

Extremely unhealthy weight control behavior

without smokingf

Yes 197 (7.2%) 63 (32.0%) 47 (74.6%)

No 2532 (92.8%) 289 (11.4%) 132 (45.7%)

M—mean age; SD standard deviation
aVII grade of primary school (M ± SD: 13.7 ± 0.3)
bI grade of secondary school (M ± SD: 15.7 ± 0.3)
cSkipping meals, fasting, restricting diet to one food group, vomiting, using diet pills
dSkipping meals, fasting, restricting diet to one food group
eVomiting, using diet pills, smoke more; fvomiting, using diet pills
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multistage sampling approach was used for the sample

selection. Independent samples were selected for each of

the age groups. Data were collected using anonymous, self-

administered questionnaires based on standardized HBSC

methodology which is described elsewhere (Roberts et al.

2009; Inchley 2018). Data collection was performed after

the permissions from the schools and informed consent of

the parents and adolescents. Survey included 4028

Table 2 Logistic regression analysis of factors associated with smoking status among adolescents aged 13–15 years. Health Behaviour in

School-aged Children, Serbia, 2017–2018

Smokers versus non smokers

Unadjusted OR

(95% CI)

Adjusted model 1#

OR (95% CI)

Adjusted model 2#

OR (95% CI)

Adjusted model 3#

OR (95% CI)

Gender

Male

Female 1.15 (0.92–1.44) 1.19 (0.92–1.55) 0.98 (0.75–1.29) 0.99 (0.75–1.31)

Grade

Youngera

Olderb 6.13 (4.44–8.46)* 7.56 (5.13–11.16)* 7.13 (4.83–10.54)* 7.40 (4.99–10.99)*

Family affluence

Medium

High 1.01 (0.74–1.37) 1.28 (0.94–1.74) 1.25 (0.92–1.71) 1.19 (0.87–1.63)

Low 1.34 (0.94–1.90) 0.89 (0.64–1.28) 0.91 (0.64–1.28) 0.88 (0.62–1.25)

Body mass index (kg/m2)

Normal weight

Underweight 0.86 (0.57–1.29) 0.86 (0.54–1.36) 0.86 (0.54–1.36) 0.89 (0.56–1.43)

Overweight/obesity 1.35 (1.01–1.80)* 1.24 (0.87–1.76) 1.29 (0.91–1.84) 1.16 (0.81–1.67)

Self-perceived body weight

About right

Much/a bit too thin 1.26 (1.01–1.48) * 1.49 (1.12–1.99)* 1.59 (1.19–2.13)* 1.57 (1.17–2.10)*

Much/a bit too fat 1.86 (1.20–2.86)** 1.37 (0.83–2.28) 1.14 (0.68–1.90) 1.06 (0.63–1.81)

Self-perceived physical appearance

About average

Very/quite good looking 1.49 (1.06–2.10)* 1.86 (1.24–2.79)* 1.68 (1.12–2.53)* 1.74 (1.15–2.63)*

Not very/not at all good looking 1.99 (1.51–2.63)* 1.82 (1.26–2.64)* 1.67 (1.15–2.43)* 1.43 (0.98–2.10)

Depression

No

Yes 2.65 (2.08–3.37)*** 2.29 (1.72–3.05)* 1.98 (1.48–2.66)*

Less extreme unhealthy weight

control behaviorc

No

Yes 2.21 (1.76–2.77)* 1.89 (1.44–2.49)*

Extremely unhealthy weight control

behavior without smokingd

No

Yes 3.65 (2.64–5.04)* 2.68 (1.81–3.98)*

#Model significance according to omnibus test of model Coefficients p\ 0.001 and Hosmer & Lemeshow[ 0.05;* p\ 0.05; M—mean age; SD

standard deviation
aVII grade of primary school (M ± SD: 13.7 ± 0.3)
bI grade of secondary school (M ± SD: 15.7 ± 0.3)
cSkipping meals, fasting, restricting diet to one food group
dVomiting, using diet pills
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adolescents from 101 schools in Serbia. The response rate

was 86.3% for schools and 86.1% for adolescents,

respectively. In this secondary analysis we used data

collected from adolescents of the national seventh grade of

primary school and first grade of secondary school (13- and

15-years old students) as only they were asked about

Table 3 Logistic regression of factors associated with smoking as weight control strategy among adolescent smokers aged 13–15 years. Health

Behaviour in School-aged Children, Serbia, 2017–2018

Smoking for weight control vs. not smoking for weight control among smokers

Unadjusted OR

(95% CI)

Adjusted model 1#

OR (95% CI)

Adjusted model 2#

OR (95% CI)

Adjusted model 3#

OR (95% CI)

Gender

Male

Female 0.79 (0.52–1.20) 0.71 (0.43–1.16) 0.58 (0.35–0.98)* 0.49 (0.28–0.85)*

Grade

Youngera

Olderb 2.37 (1.21–4.67)* 3.50 (1.46–8.38)* 3.50 (1.45–8.45)* 5.63 (2.12–14.98)*

Family affluence

Medium

High 1.01 (0.56–1.81) 0.93 (0.52–1.65) 0.90 (0.51–1.63) 0.86 (0.46–1.58)

Low 0.95 (0.49–1.83) 0.94 (0.49–1.80) 0.94 (0.49–1.80) 0.78 (0.39–1.56)

Body mass index (kg/m2)

Normal weight

Underweight 0.87 (0.40–1.89) 1.08 (0.44–2.62) 1.10 (0.45–2.71) 1.23 (0.48–3.17)

Overweight/obesity 1.74 (1.01–3.01)* 1.32 (0.69–2.50) 1.42 (0.74–2.74) 1.28 (0.64–2.53)

Self-perceived body weight

About right

Much/a bit too thin 0.99 (0.62–1.57) 1.48 (0.86–2.54) 1.43 (0.82–2.47) 1.36 (0.77–2.42)

Much/a bit too fat 1.94 (0.86–4.41) 1.49 (0.57–3.90) 1.31 (0.49–3.46) 1.25 (0.45–3.53)

Self-perceived physical appearance

About average

Very/quite good looking 0.83 (0.43–1.60) 0.83 (0.39–1.77) 0.76 (0.36–1.64) 0.84 (0.37–1.86)

Not very/not at all good looking 1.82 (1.09–3.04)* 1.95 (0.98–3.86) 1.78 (0.88–3.57) 1.34 (0.64–2.79)

Depression

No

Yes 1.74 (1.12–2.71)* 1.89 (1.12–3.19)* 1.93 (1.11–3.36)*

Less extreme unhealthy weight

control behaviorc

No

Yes 2.83 (1.83–4.36)* 2.86 (1.67–4.91)*

Extremely unhealthy weight control

behavior without smokingd

No

Yes 3.49 (1.89–6.45)* 2.95 (1.38–6.30)*

#Model significance according to omnibus test of model Coefficients p\ 0.001 and Hosmer and Lemeshow[ 0.05;*p\ 0.05; M—mean age;

SD standard deviation
aVII grade of primary school (M ± SD: 13.7 ± 0.3)
bI grade of secondary school (M ± SD: 15.7 ± 0.3)
cSkipping meals, fasting, restricting diet to one food group
dVomiting, using diet pills
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weight control behavior. In total, in this analysis we

included 2763 adolescents (49.9% boys and 50.1% girls)

aged 13–15 years (mean ± standard deviation 14.8 ± 1.0

age). Approval for the HBSC study in Serbia was obtained

from the Ethical Review Board of the Institute of Public

Health of Serbia.

Measures

Our main outcome variables were smoking status among

adolescents and smoking more for weight control among

adolescent smokers. We defined smokers as adolescents

who smoked at least once in the past 30 days.

We analyzed the association of age, gender, BMI, body

image (body satisfaction, body appearance), depression,

unhealthy weight control behavior with smoking (smoking

at least once in the past 30 day vs not smoking) in whole

sample as well as association of these variables with

smoking for weight control (smoking for weigh control vs.

smoking without this intention) among smokers.

Our independents variables were gender, grade, socio-

economic status, body mass Index (BMI) body image

(physical appearance and perceived body weight), depres-

sion and unhealthy weight control behavior.

Since adolescents in one grade can be of different age

and they are socializing with their peers from the class,

grade was chosen as demographic variable over the age.

Socio-economic status was assessed based on the family

affluence scale. Responses related to car ownership, com-

puter ownership, having an own bedroom, number of

bathrooms, having dishwasher, and number of family

travels outside the country per year were scored and

summed to form a Family Affluence Scale summary score

(FAS) (Currie et al. 2008). The outcome categories used in

our analyses were: (1) low affluence; (2) medium affluence

and (3) high affluence.

Body mass index (BMI = kg/m2) was calculated based

on self-reported weight (kg) and height (m) then compared

against the age- and gender-distribution of BMI in ado-

lescence using IOTF cut-offs (Cole and Lobstein 2012).

Adolescents were classified in three categorical variables

as underweight, normal weight and overweight (including

obese).

Self-perceived body dissatisfaction included the fol-

lowing answers on the question ‘‘Do you think your body

is……..? with following answer categories: much too thin,

a bit too thin, about the right size, a bit too fat and much too

fat that were collapsed into three categorical variables:

underweight (much too thin, a bit too thin); (2) normal

weight (about the right size) and (3) overweight/obese (a

bit too fat and much too fat).

Self-perceived physical appearance included the fol-

lowing answer categories: very good looking, quite good

looking, about average, not very good looking and not at all

good looking for the question’’ Do you think you are…?

‘‘that were grouped into three categories: (1) Very/quite

good looking; (2) Average good looking and (3) Not very/

not at all good looking.

Depression was estimated based on score obtained with

the Short Depression Scale (Center for Epidemiologic

Studies Short Depression Scale (CES-D-R 10) (Bradley

et al. 2010) for assessing symptoms of depression. Ado-

lescents indicated if they had felt in a specific way during

the past week ((1) were bothered by things that usually

don’t bother them; (2) had trouble keeping their mind on

what he/she was doing; (3) felt depressed; (4) felt that

everything he/she did was an effort; (5) felt hopeful about

the future; (6) felt fearful; (7) had restless sleep; (8) were

happy; (9) felt lonely; (10) could not ‘‘get going’’). Answer

categories were: Rarely or none of the time (less than

1 day) coded as 0; Some or a little of the time (1–2 days)

coded as 1; Occasionally or a moderate amount of time

(3–4 days) coded as 2; All of the time (5–7 days) coded 3.

Exemption for coding was made for questions 5 and 8 that

were coded in opposite direction (i.e. rarely or none of the

time/less than 1 day was coded as 3, while all of the time

was coded as 0). The total score was calculated by sum-

ming up the 10 items. A score of 10 or higher out of 30 was

the cut-off for clinically significant depressive symptoms.

In analysis we used categorical variable: depressed and not

depressed.

Weight control behaviour were assessed by question

‘‘Which of the following things did you do to control your

weight during the last 12 months?’’ which is included in

the HBSC protocol and is recommended for 13 and

15-years-olds only. Item provides a list of techniques used

to reduce body weight, namely exercising, skipping meals,

fasting (i.e. to go without eating for 24 h or more), eating

less sweets, eating less fat, drinking fewer soft drinks,

eating less (i.e. smaller amounts of food), eating more fruit

and/or vegetables, drinking more water, restricting diet to

one or more food groups, vomiting, use diet pills or laxa-

tives, smoking more, dieting under the supervision of a

professional. We selected unhealthy weight control

behaviors (UWCB)(skipping meals, fasting, restricting diet

to one or more food groups, laxative and diet pill use and

vomiting after meals and smoking more). These UWCB

were further grouped into the less extreme unhealthy

weight control measures (including restricting diet to one

or more food groups, skipping meals and fasting) and

extreme weight control measures (including vomiting,

using laxative/diet pills and smoking). In logistic regres-

sions we used variable which included extreme weight

control measures other than smoking (vomiting and laxa-

tive/diet pills).
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Statistical analysis

We used descriptive statistics for presenting prevalence of

all explored variables in total sample, among smokers and

among those smoking for weight control.

We performed bi-variable analyses to calculate unad-

justed odds ratios for each independent variable (gender,

grade, FAS, BMI, depression, perceived body weight,

perceived physical appearance, unhealthy weight control

behaviors) for smoking as outcome variable and separately

only for smokers with smoking for weight control as

outcome.

For calculating Adjusted Odds Ratio (OR) we built

multivariable regression models using Enter method.

As we did not confirm any significant interaction of

gender with independent variables, we omitted it from

further analysis. Variables were entered into three steps.

All models were controlled for gender, grade and FAS. As

a core model we used one with the Body Mass Index, Self-

perceived body weight, self perceived physical appearance,

depression, less extreme and extreme weight control

behaviours. The models were evaluated for goodness of fit

with the Hosmer–Lemeshow test and likelihood -ratio chi

square. We assumed as statistically significant findings

with a p value\ 0.05. All statistical analyses were per-

formed using SPSS version 22.0 software (SPSS Inc.,

Chicago, IL, USA).

Results

Total sample included 2763 adolescents from the seventh

grade of primary school (42.2%, mean age ± standard

deviation 13.7 ± 0.3) and the first grade of secondary

school (57.5%%, mean age ± standard deviation

15.7 ± 0.3 age). In total sample there were 12.9% smok-

ers. Majority of adolescents had normal weight (71.3%),

perceived themselves as average looking (73.0%), but on

the other majority (58.3%) thought they are much or a bit

too thin. More than one fifth of adolescents (21.4%) were

screened as depressed and 37.7% practiced at least one

unhealthy weight control behavior. Almost same percent-

age of adolescent reported fasting (6.6%), vomiting (6.4%)

and smoking (6.6%) for weight control. More than half

smokers (50.9%) smoked more for weight control. Among

smokers, more than half (58.8%) of those who suffer from

depression smoke for weight control.

Results of multivariable logistic regression with smok-

ing as dependent variable show that being older (OR/95%

CI 7.40/ 4.99–10.99), perceive an own body weight as

much or a bit too thin (OR/95% CI 1.57/ 1.17–2.10), per-

ceive own physical appearance as very or quite good

looking (OR/95% CI 1.74/1.15–2.63), being depressed

(OR/95% CI 1.98/ 11.48–2.66), and reporting less extreme

(OR/95% CI 1.89/1.44–2.49) or extremely unhealthy

weight control (OR/95% CI 2.68/1.81–3.98) increased the

chance to smoke at least once in past 30 days among

adolescents. We did not prove a significant association of

gender or family affluence with smoking status. Moreover,

being overweight or obese was significantly associated

with smoking status only in crude model, and the signifi-

cant association of reporting self-perceived physical

appearance as not very or not at all good looking with

smoking status disappeared after adding weight control

variables into the model.

Multivariable logistic regression of factors associated

with smoking for weight control among smokers showed

that being a girl reduced (OR/95% CI 0.49/0.28–0.85),

while being older (OR/95% CI 5.63/2.12–14.98), being

depressed (OR/95% CI 1.93/1.11–3.36), and reporting less

extreme (OR/95% CI 2.86/1.67–4.91), or extremely

unhealthy weight control other than smoking (OR/95% CI

2.95/1.38–6.30), increased the chance to smoke for weight

control among smoking adolescents. The association of

gender with smoking for weight control was significant

only after adding depression into the model. We did not

prove a significant association of family affluence, and self-

perceived body weight with smoking for weight control.

Moreover, being overweight or obese and perceiving own

physical appearance as not very or not at all good looking

significantly increased the chance for smoking for weight

control only in crude models.

Discussion

The aim of our study was to determine prevalence of

smoking for weight control among total sample of Serbian

adolescents and specifically among smokers. We also

explored association of body image, depression and

unhealthy weight control behavior with smoking and

specifically with smoking for weight reduction among

Serbian adolescents.

Among 13–15 years old adolescents, 12.9% smoke,

6.6% practice smoking as weight control behavior while

this practice was present among more than half of the

smokers.

Being older, reporting depression and unhealthy weight

control behaviours was associated with smoking in ado-

lescents as well as with smoking for weight control in

smoking adolescents, but neither family affluence, nor BMI

were associated with higher odds for smoking or smoking

for weight control. Body image was associated with

smoking, but not with smoking for weight control. Ado-

lescents reporting being thin or good looking have higher

Smoking as a weight control strategy of Serbian adolescents 1325
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odds for smoking in comparison to those who reported to

have perceived their weight as about right and their phys-

ical appearance as about average.

Gender was not associated with smoking in adolescents

but was associated with smoking for weight control in

smoking adolescents, e.g. among smokers, boys has two

times higher chance in comparison to girls to report

smoking for weight control.

These findings confirm there are no gender differences

in smoking status among Serbian adolescents which was

also found in other school-based surveys in Serbia (Kili-

barda et al. 2019). However, unlike other research (Sim

et al. 2017) boys but not girls had twice higher chance to

smoke for weight control once they were already smoking

and similarly to research on association of body image and

gender, this calls for additional interventions targeted to

boys (Kopcakova et al. 2014). As expected, grade predicted

both smoking status and practice of smoking for weight

control. Prevalence among the first grade adolescents was

15 percent-point higher compared to 13 year old from

primary school (19.6% compared to 3.8%) indicating that

transition from primary to secondary school is critical time

for additional interventions.

Whereas some studies showed association of gender

with smoking status and smoking as weight control

behavior (Fulkerson and French 2003) our results differ as

we didn’t find such association. One explanation might be

increase in the WCB among boys in many countries

(Dzielska et al. 2020) but as this is the first HBSC study in

Serbia we cannot confirm changes in patterns of weight

control behaviors among adolescents by gender.

Our findings that more than one third of adolescents

(37.7%) practiced unhealthy weight control measures and

6.6% smoked for weight control are especially worrying

given the association of these behaviors with smoking.

Even so we focused on cigarettes, it can be expected that

unhealthy weight control behaviour correlation was not

specifically limited to cigarettes, but existed also to other

tobacco products as it was previously found in other

countries (Sutter et al. 2016).While some studies showed

association between overweight/obesity and smoking (Ja-

cobs 2019) we were not able to observe this association in

multivariable regression model. In line with research of

Lee et al. (2015) we found that students that perceived

themselves as underweight had higher odds to smoke as

well as those who perceived their physical appearance as

very/quite good looking. This indicates that adolescents

might smoke as they think it would look more attractive but

due to the cross- sectional nature of our study we cannot

explore direction of this association.

Depression was associated with smoking status as ado-

lescents with depressive symptoms had twice higher odds

of being smokers compared to those not depressed and this

finding is also in line with previously published (Upad-

hyaya et al. 2002). We found that depression plays role also

in engaging in smoking for weight control, but design of

this study doesn’t allow us to elaborate on the direction of

association between smoking and depression which can be

either one or bi-directional (Fluharty et al. 2017). This

finding should be interpreted also in light of evidence that

body dissatisfaction is associated with depressive symp-

toms (Felton et al. 2010).

Apart from exploring association of smoking status and

unhealthy weight control practices in our study, we addi-

tionally focused on prevalence and characteristics of

smokers that smoke more to control weight. We found that

slightly more than half of the smokers (50.9%) reported

this unhealthy weight control behavior. Such high per-

centage can partly be explained by belief that smoking can

help in control of body weight, similarly as in the study in

the USA in which 40% of 13- year old students expressed

such beliefs (Klesges et al. 1997).

The statistically significant differences between smokers

who smoke more for weight control and those who did not

were found by grade, symptoms of depression and engag-

ing in other unhealthy weight control practices. Correlation

of risky weight control behaviors and smoking was also

confirmed in other studies (Forrest and Forrest 2008).

Some studies show that extreme weight-control behav-

iors were positively associated to overweight and body

image dissatisfaction (de Santana et al. 2016) while others

found that body weight had higher influence on weight

control (Sim et al. 2017) and as well as extreme weight

behaviours (Silva et al. 2018). We found that neither BMI

nor body image predicted smoking for weight control.

Previous research found some difference in correlates by

gender with no significant relationship between BMI and

smoking to control weight for females and positive rela-

tionship for overweight males who were more likely to

report smoking for weight control (Cavallo et al. 2006).

Our finding that depression was associated with smoking

status and smoking for weight control stresses the impor-

tance of interventions aimed to improve the mental health

of adolescents. Necessity of mental health intervention is

also backed up with findings on importance of emotional

regulation processes for pursuing life goals and values

(Ferreira and Trindade 2015) and association of body

image perception and depression (Hong and Hong 2019).

Higher odds of practicing extreme weight control

behaviours among smokers and also among those who

already smoke more for weight control, confirm findings

from growing body of evidence on clustering risk behav-

iors and importance of tackling psychosocial aspects in

interventions aimed at health behavior change (Thomas

et al. 2020). These findings stress the importance of iden-

tification of specifically vulnerable groups and carefully
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designed multi component interventions rather than sepa-

rate interventions for substance use prevention or promo-

tion of healthy diet.

Limitations

Limitation of this study are related to the cross-sectional

design of the survey and the data collection in terms of

recall bias, social desirability and faking bad phenomenon

in students’ responses (Groth and Kleka 2018).In addition,

results cannot be generalized to all adolescents of the

explored age group, as some of them are not in the edu-

cational system, However, data are collected in line with

well elaborated HBSC methodology (Roberts et al. 2009;

Inchley 2018) which provides solid ground for high quality

data. Nationally representative sample allows generaliza-

tion of findings for Serbian students 13- and 15- years old,

but not for all adolescents in these age groups as not all of

them are in the school system as secondary school is not

obligatory. However, representativeness of the sample,

international comparable data and standardized methodol-

ogy indicate that results of our study could be useful for the

other countries of Western Balkan and other central and

eastern European countries with similarities in prevalence

and characteristics of risk behaviors in adolescents.

Conclusion

Results of our study indicate that body image is better

predictor of smoking status than actual BMI. Depression

and other unhealthy weight control behavior were found to

be significantly associated both with smoking in general

and with smoking as weight control strategy. Findings

point out clustering of risk behavior and call for incorpo-

rating and strengthening interventions for adolescents’

weight control management and mental health as part of

smoking prevention and cessation programs. Apart from

clustering of risk behaviors, these programs shall take into

account possible presence of mental health problems such

as depression. Sharp increase in smoking prevalence and in

smoking for weight control in the transition period between

primary and secondary school underlines the need for

additional interventions among 13- and 15-years old

adolescents.
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