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Adolescence is a long period involving many physical and psycho-social changes 
experienced during transition from childhood to adulthood. In this period, 
behaviors such as curiosity and risk-taking are common, and cigarette smoking 
initiation is one of those behaviors. In this study, it was aimed to find out 
whether chronic diseases are an effective factor or not in the cigarette smoking 
initiation of adolescents. One-hundred adolescents with Type 1 Diabetes 
Mellitus (T1DM) and 50 adolescents with Congenital Adrenal Hyperplasia 
(CAH) aged 12 and above under follow-up at the Pediatric Endocrinology 
Clinic and 100 healthy adolescents within the same age group who applied 
to the Adolescent Outpatient Clinic were included in the study. A survey was 
applied to all of these adolescents, which had been developed by researchers 
and contained questions about their socio-demographic features and cigarette 
smoking. Fourteen (5.6%) of the 250 adolescents were smokers. The rate of 
those who tried, but quitted cigarette smoking was found as approximately 
20%. Cigarette smoking rate of those with T1DM was 1%, of those with 
CAH was 4%, and of the healthy adolescents was 11%. Cigarette smoking 
was significantly lower in those with a chronic disease (2%) than those 
who were healthy (11%). Adolescents’ parents and friends had an effect on 
the cigarette smoking initiation, and adolescents smoked their first cigarette 
generally because of curiosity. 

It was seen in this study that the adolescents with a chronic disease less 
frequently smoked cigarettes than the healthy adolescents, the rate of cigarette 
smoking in parents of cigarette smoking adolescents was very high, and their 
parents and friends had an effect on cigarette smoking initiation of adolescents. 

Key words: adolescent, cigarette smoking, type 1 diabetes mellitus, congenital adrenal 
hyperplasia.

Cigarette smoking is a common public health 
concern around the world, and is also common 
among adolescents and adults in Turkey. A 
majority of adults start cigarette smoking 
in the adolescence period. Adolescence is a 
period during which inclination to take risks 
increases, and cigarette smoking is one of 
those inclinations.1,2

Main reasons for the initiation of cigarette 
smoking during the adolescence period are 
socio-demographic features, friendships, family 
members’ habit of cigarette smoking, and 

curiosity, additionally having a chronic disease 
may also increase the inclination to smoking 
cigarettes.3 Adolescent stress caused by the 
process of treatment and follow-up due to a 
chronic disease may lead them to think that 
smoking cigarettes could help them relax, 
and the inclination of an adolescent to smoke 
cigarettes may increase.4 Chronic diseases are 
different from each other, and many factors 
such as the stress caused by a chronic disease, 
effects on daily life quality, duration of the 
treatment process, frequency and duration of 
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the follow-up, enteral or parenteral nature of 
treatment, and hospitalization or an ambulatory 
treatment may cause an adolescent to exhibit 
risky behavior. On the other hand, the number 
of studies on the inclination of adolescents 
with a chronic disease to start and continue 
cigarette smoking is limited. In this study, 
two patient groups with the diagnosis of two 
different chronic endocrine diseases, which are 
type 1 diabetes mellitus (T1DM) and congenital 
adrenal hyperplasia (CAH), were included,  we 
aimed to examine the effects of these diseases 
on the inclination to smoke cigarettes. These 
diseases were selected since both of them are 
life-long, and the treatment method of one of 
them is via injection while the other is oral. 
To our knowledge this is the first study from 
Turkey in which the frequency of cigarette 
smoking in patients with a chronic disease 
differing from each other and the factors having 
an effect on that behavior are examined.

Material and Methods

One-hundred adolescents with a diagnosis of 
T1DM and 50 adolescents with a diagnosis 
of CAH aged 12 and above followed at the 
Pediatric Endocrinology Clinic at our hospital 
were included in the study group, and 100 
healthy adolescents who applied to the 
Adolescent Outpatient Clinic within the same 
age group, with no chronic disease and no 
current medication use were included as the 
control group. Patients with additional diseases 
other than the diagnosis of T1DM and CAH 
were not included in the study. The patients 
with T1DM applied a subcutaneous insulin 
injection 4 times per day, controlled their blood 
glucose with a glucometer 5-8 times per day, 
and complied to a diabetic meal plan. The 
patients with CAH used oral pills 3 times per 
day. The lower limit of age was taken as 12 
since it indicated the mid-phase of adolescence. 
After approval of the ethics committee of our 
hospital was obtained (Institutional Review 
Board Number:73799008), the survey on 
cigarette smoking was applied to all of the 
adolescents face to face during their routine 
controls after informed consent. The survey 
had been developed by researchers.

In the first part of the survey, socio-demographic 
features were questioned. For the study group, 
in addition to socio-demographic features, 

questions concerning the chronic illness were 
asked such as; at what age they were diagnosed 
with the disease, the treatment method of 
their disease, the effect of their disease on 
their daily life, and their attendance to their 
follow-up appointments for their disease.

In the second part of the survey, the adolescents 
both in the study and control group were asked 
open-ended questions about their exposure 
to cigarette smoking, whether there were any 
cigarette smokers in their family and who 
they were and, place of exposure to cigarette 
smoking. All of the adolescents were asked 
whether they had any knowledge of the harms 
of cigarette smoking, and those who had this 
knowledge were asked in an open-ended way 
where they obtained their knowledge of the 
harms of cigarette smoking and what they 
knew about the methods of quitting cigarette 
smoking.

In the third part of the survey, all of the 
adolescents were asked to state whether they 
smoked cigarettes, whether they ever tried 
cigarette smoking even if they were not current 
smokers, and what the most important factors 
in their behavior for not smoking cigarettes 
were.

In the fourth part of the survey, questions 
were included were to be answered only by the 
cigarette smoking adolescents. They were asked 
at what age they started cigarette smoking, 
whether there were any individuals or events 
causing them to start cigarette smoking, how 
often they smoked cigarettes, how long after 
getting up they smoked the first cigarette of the 
day, at what hours of a day they smoked more 
cigarettes, during which time of the day did they 
find cigarette smoking more satisfying, where 
they smoked cigarettes most, and where they 
got the cigarettes from. The cigarette smoking 
adolescents were also questioned about whether 
they had any thoughts for quitting, whether 
they had tried quitting before, and about their 
desire and motivation to quit. In this part of 
the survey, the adolescents included in the case 
group were also asked whether they thought 
that their disease had had an effect on their 
initiation of cigarette smoking, and whether 
they needed any support or not.

Statistical Analysis

Statistical analyses of the data obtained from the 
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answers given by the adolescents on the survey 
were made through the IBM program SPSS for 
Windows Version 22.0. Numeric variables were 
demonstrated by mean±standard deviation, 
and the categorical variables by number and 
percentage. Whether there was any difference 
between the groups in terms of categorical 
variables was examined through the Chi-square 
test, and normality of the numeric variables 
through the Kolmogorov Smirnov test. The 
differences between the independent groups 
in terms of numeric variables were examined 
through the one-way ANOVA in case of proof 
of parametric test hypotheses, and through the 
Kruskal-Wallis test in case of no proof. The 
level of significance in the analysis results was 
taken as p<0.05.

Results

Age of the patients with T1DM (55% males) 
included in the study was 15.3±2.2 years, 
of the patients with CAH (36% males) was 
15.9±2.7 years, and of the healthy adolescents 
(48% males) was 15.1±2.1 years. There was 
no significant difference found between the 
groups in terms of age and gender (p=0.12 
and p=0.09, respectively). The median level 
of education of the case group was 10th 
grade, and of the healthy adolescents was 9th 
grade (p=0.36), and there was no difference 
found between the groups in terms of success 
at school (p=0.10). Educational level and 
professions of the parents were similar across 
the groups. Seventy-two percent of the mothers 
were housewives, 39.6% of the fathers were 
workmen, and the parents of 91.2% of the 
adolescents were alive and together. Ninety-six 
percent of the adolescents lived together with 
their family. Level of monthly income was low 
(less than 1500 TRY) for approximately 30% 
of the families, and there was no difference 
across the groups (p=0.89). Socio-demographic 
features of the cases are provided in Table I.

Both groups came to hospital for follow-up 
every 3 months. Ninety-five percent of the cases 
in both groups came for follow-up regularly. 
Forty-three percent of the patients with T1DM 
thought that their disease did not affect their 
life, while the rate was found to be 62% for 
the cases with CAH (p=0.09).

Half (50.8%) of all of the cases within the 
study were exposed to cigarette smoking, while 

44% of those within the group with T1DM, 
58% of those within the group with CAH, and 
54% of those within the healthy control group 
were exposed to cigarette smoking. While the 
places where these three groups were most 
frequently exposed to cigarette smoking were 
living spaces such as houses and dormitories, 
the rate of exposure to cigarette smoking in 
the living spaces for the CAH group and the 
healthy control group was higher than that 
of the T1DM group. The rate of exposure 
to cigarette smoking in streets for the CAH 
group (27.6%) was higher than those of both 
the T1DM group (18.2%) and the healthy 
control group (5.6%). There was a statistically 
significant difference found in terms of the place 
of exposure to cigarette smoking (p=0.001).

Families of 58.8% of all of the cases included 
in the study had a cigarette smoking member, 
and it was seen that the cigarette smoking 
person in the families was most frequently the 
father. Ninety-three percent of the adolescents 
included in the study had some knowledge 
about the habit and harms of cigarette smoking. 
The answer most frequently given by the cases 
within the T1DM group about the harms of 
cigarette smoking was respiratory distress in 
37.8% while the answer most frequently given 
by the cases within the CAH group and the 
healthy control group was the lung cancer, 
respectively by 32.6% and 36.7%. There was a 
statistically significant difference found between 
the answers of the groups about the harms of 
cigarette smoking (p=0.038) (Table II).

It was seen that 28% of those with the 
knowledge of the habit and harms of cigarette 
smoking across the groups had obtained 
it at school, and 19.8% from their family. 
Hundred-fourteen (45.6%) of all of the cases 
requested information about the harms of 
cigarette smoking, and most frequently (54.5%) 
from a specialist. Eighty-four (33.7%) of the 
249 cases within our study had knowledge 
concerning the methods of quitting cigarette 
smoking. Twenty-five (30.9%) of 81 adolescents 
who stated the known methods of quitting 
cigarette smoking wrote about the cigarette 
smoking cessation hotline, 22 (27.2%) about 
the centers/institutions for quitting cigarette 
smoking, 16 (19.8%) about eating sunflower 
seeds or chewing a gum, 11 (13.6%) about the 
medicines, 2 (2.5%) about taking up a new 
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Table I. Socio-demographic Features of Cases

Type 1 diabetes 
mellitus group
(n=100)

Congenital adrenal
hyperplasia group 
(n=50)

Control
group 
(n=100)

Average age (years)

(minimum-maximum)

15.3±2.2 years

(12-21 years)

15.9±2.7 years

(12-22 years)

15.1±2.1 years

(12-25 years)

Gender

(%)

55 males

45 females

36 males

64 females

48 males

52 females

Level of education 
(median)

10th grade 10th grade
(5 adolescents work in a job)

9th grade
(1 adolescent works in a job)

Mother’s profession 78% housewives

12% workmen

2% self-employed

1% health-care staff

1% teachers

6% at other public 
services

62% housewives

14% workmen

8% health-care staff

6% teachers

2% self-employed

8% at other public 
services

71% housewives

12% workmen

5% teachers

4% health-care staff

3% self-employed

5% at other public services

Father’s profession 44% workmen

25% self-employed

5% police/soldiers

5% teachers

1% health-care staff

9% at other public services 

10% retired

1% unemployed

30% workmen

32% self-employed

12% police/soldiers

6% teachers

14% at other public 

services

6% retired

40% workmen

36% self-employed

8% police/soldiers

1% teachers

6% at other public services 

9% retired

Number of siblings 
(minimum-maximum) 0–9 siblings 1–3 siblings 0–6 siblings

Togetherness of parents 96% both are alive and 
together

3% both are alive, the 
case lives with the 
mother.

1% both are alive, the 
case lives with the 
father.

92% both are alive and 
together

6% both are alive, the 
case  l ives  with the 
mother.

2% father of the case 
is dead.

86% both are alive and 
together

9% both are alive, the case 
lives with the mother.

1% both are alive, the case 
lives with the father.
3% father of the case is dead.

Monthly income of the 
family

27% <1500 TRY

39% 1500-2500 TRY

22% 2500-3500 TRY

4% 3500-4500 TRY

8% >4500 TRY

28% <1500 TRY

40% 1500-2500 TRY

18% 2500-3500 TRY

8% 3500-4500 TRY

6% >4500 TRY

32% <1500 TRY

33% 1500-2500 TRY

19% 2500-3500 TRY

5% 3500-4500 TRY

11% >4500 TRY
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hobby, and 1 (1.2%) about electronic cigarettes. 
There was no significant difference between 
the groups in terms of having the knowledge 
of the methods of quitting cigarette smoking 
and the methods used to quit cigarette smoking 
(p=0.80 and p=0.62, respectively).

When the adolescents with a chronic disease 
and the healthy adolescents were asked whether 
they smoked cigarettes, 14 (5.6%) of the 250 
adolescents in total included within the study 
were cigarette smokers. While 1 (1%) of the 
100 patients within the T1DM group were 
cigarette smokers, 2 (4%) of the 50 patients 
within the CAH group were cigarette smokers. 
Within the group of the healthy adolescents, 
11 (11%) of the 100 adolescents were cigarette 
smokers. There was a significant difference 
found between the groups in terms of cigarette 
smoking (p=0.008), and the highest rate of 
cigarette smoking was seen in the healthy 
adolescents. Of the 14 cigarette smoking cases 
in total, 12 were males, 2 were females, the 
average age for initiation of cigarette smoking 
was 14.4±0.8 years, and school success of 12 
of them was medium-level. Educational level 
of mothers and fathers was generally at the 
level of primary school and secondary school. 
Either parent of 85.7% of all of the cigarette 
smoking cases was also a cigarette smoker. 
Economic status of the cigarette smoking cases 

was generally low, and the people who had an 
effect on their initiation of cigarette smoking 
were generally their parents and friends.

There was no significant difference found 
between the groups in terms of the percentages 
of trying and quitting cigarette smoking 
(p=0.80). However, it was seen that rates of 
trying cigarette smoking in all of the adolescents 
included within the study, whether having a 
chronic disease or being healthy, were strikingly 
similarly 20%, in other words, one out of every 
5 adolescents had tried cigarette smoking. 
Seventy percent of the non-cigarette-smoker 
236 adolescents in total stated that they did 
not smoke cigarettes since it was harmful to 
health (Table III).

Discussion

In our study, adolescents with chronic 
endocrine disease had lower cigarette use 
than healthy adolescents. The fact that most 
of the participating adolescents live together 
with their family, additional to the fact that 
adolescents with chronic endocrine disease 
are more anxious about their health, the rules 
that they should be careful about in their 
daily lives and the treatment plans they need 
to comply with, the worry that smoking can 
worsen the course of illnesses can be cited as 
reasons for reducing the tendency to smoke in 

Table II. Responses from Cases about the Harms of Cigarette Smoking.

Responses given about 
the harmful effects of 
cigarette smoking

Type 1 diabetes 
mellitus group 

(n=90)
(%)

Congenital adrenal 
hyperplasia group 

(n=46)
(%)

Control group
 (n=90)

(%)

Lung cancer 24.4 32.6 36.7

Respiratory distress 37.8 21.7 28.9

Lung cancer and
respiratory distress

11.1 19.6 21.1

Heart disease/
vascular occlusion

6.7 2.2 0

Lethality 10 17.4 11.1

Addictiveness 3.3 2.2 0

Negative effect on
the liver

1.1 0 0

Negative effect on
the kidneys

2.2 2.2 0

All 3.3 2.2 2.2
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adolescents with chronic disease. In addition, 
we believe that, in adolescents with diabetes, 
generalized health information in addition to 
counseling concerning the primary disease, 
by a multidisciplinary team (endocrinologist, 
diabetes nurse, dietitian, psychologist, etc.) 
may have also reduced cigarette use among 
adolescents in our study. At the same time, 
access to information on health issues of 
adolescents has increased with the easier 
access to information through tools such as 
the internet and television. The increase in 
the rate of informed access to health can make 
it easier for adolescents with chronic disease 
to learn the negative consequences of their 
illness and to reduce their smoking. Similar to 
the result of our study, in a study conducted 
by Potter K. et al5 in Canada on adolescents 
with T1DM between 13 and 18 years, rates 
of smoking cigarettes in adolescents with 
T1DM was similar to healthy adolescents. In 
the routine control of T1DM patients, the 
importance of informing patients about risky 
behaviors and the negative effects of these 
behaviors on diseases has been emphasized 
and is predicted as a result of the study.5 
Another study conducted by Hogendorf et al6 
in Poland with adolescents between 15 and 
18 years with T1DM, found that adolescents 
with T1DM smoked less than adolescents in 
the control group.

Cigarette smoking is a type of risky behavior 
with a potential of inclination during 
adolescence.1,2 Conversely to the result of 
our study, there are studies in which chronic 
disease is seen as a factor that may increase 
the tendency to cigarette smoking. Within a 
study conducted by Suris et al7 in Switzerland 
with 7548 adolescents (760 with a chronic 
disease) aged between 16 and 20 years, health 
risk behaviors categorized in eight categories 

such as smoking, alcohol use, cannabis or 
illegal substance use, eating disorders, violence 
or antisocial behavior, early sexual activity; 
and smoking, cannabis use, and violent or 
antisocial behaviors in adolescents with chronic 
disease were found higher. It was stated 
that adolescents with a chronic disease had 
higher rates of over three or four health risk 
behaviors. In the same study, cigarette smoking 
was found to be 1.18 times higher among 
adolescents with a chronic disease than healthy 
adolescents. The reasons for this result were 
stated as adolescents with a chronic disease 
had more emotional stress, which made it 
easier to experience risky behaviors, and the 
absence of health risk screening and preventive 
counseling services apart from primary disease. 
Similarly, within another study conducted by 
Suris and Parera8 with 6952 adolescents (665 
with a chronic disease) aged between 14 and 
19 years, adolescents with a chronic disease 
were examined for their tendency to engage in 
risky behaviors such as smoking, alcohol use, 
illegal drug use and sexual activity and it was 
determined that smoking was more frequent in 
girls with a chronic disease, but it was similar 
to that of healthy ones in males. 

It is known that most individuals who 
actively smoke cigarettes during adulthood 
had started during adolescence.1,2 Within the 
study conducted in the province of Tokat 
by Emekdar et al9 with 1069 students aged 
14.1±2.4 years, 46.7% of the high-school 
students started cigarette smoking at the age 
of 14 or below. Within our study, the age of  
initiation of cigarette smoking was 14.4±0.8 
years, and it was seen that the age of the 
initiation of cigarette smoking was between 
15-17 years by the highest rate.

Reasons for starting cigarette smoking may 
be psychological or social depending on the 

Table III. Numbers and Percentages of Current Non-smoker Adolescents 

Current non-cigarette- smokers

Type 1 diabetes 
mellitus group 

(n=99)
(n/%)

Congenital adrenal 
hyperplasia group 

(n=48)
(n/%)

Control group 
(n=89)
(n/%)

Never smoked 
cigarettes. 

79/79.8 39/81.3 71/79.8

Smoked and then quitted 20/20.2 9/18.7 18/20.2
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age.10,11 Within two studies conducted in our 
country with adolescents, the reason for starting 
cigarette smoking was due to curiosity in 42.4-
67%.9,12 Within our study, the most important 
reason for starting cigarette smoking was also 
curiosity by 42.8%.

Studies conducted have reported that a low 
level of academic performance, in addition 
to the low socio-economic and educational 
level of families, also increased the behavior 
of cigarette smoking.3,13 Similarly within our 
study, socio-economic and educational levels 
of the cigarette smoking adolescents were 
low. In addition, 85.7% of these cases had a 
medium-level academic performance.

Having a parents, siblings or friend who smokes 
and having a family member who smokes at 
home are also risk factors for adolescents 
becoming inclined to smoking cigarettes.3 
Within a study conducted by Demir et al14 
with adolescents aged between 15 and 20 years 
in Ankara, fathers were the most common 
people in their lives to be smokers (50.4%), 
this was followed by friends (32.9%). Within 
our study, 58.8% of the adolescents had a 
cigarette smoking family member. There was 
a cigarette smoking person in the family of 11 
of 14 cigarette smoking adolescents, and 91% 
of these were fathers which is  in line with 
the literature. Exposure to cigarette smoking 
– passive cigarette smoking – is an important 
public health concern both in the world and 
in Turkey.15 According to the conclusion of 
the Global Adult Tobacco Survey conducted 
in our country in 2012, cafeterias by 26.6%, 
restaurants by 12.9%, public transport by 
10.4%, and health-care institutions by 3.8% 
were the places with exposure to cigarette 
smoking other than houses.16 Considering all 
of the groups within our study, it was seen 
that the places where 127 (50.8%) of the 250 
adolescents were most frequently exposed to 
cigarette smoking were their own living spaces 
such as homes and dormitories. For the T1DM 
and the control groups this was followed by 
cafeterias, (31.8% and 11.1% respectively), 
whereas for the CAH group this was the 
streets in 27.6%

According to the Global Adult Tobacco Survey 
conducted across the world in 2012, it was 
seen that 96.2% of the people aged 15 and 
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above were aware that cigarette smoking caused 
serious diseases, and 97.7% of the respondents 
thought that cigarette smoking was the most 
important cause of lung cancer.16 Similarly when 
asked about the harms  of cigarette smoking 
the responses given by the adolescents included 
within our study was lung cancer by 31%, 
respiratory distress by 31%, and both lung 
cancer and respiratory distress by 16.8%. It 
was reported that 70% of adolescents obtained 
information concerning the harms of cigarette 
smoking at school  according to the media in 
Global Youth Tobacco Survey.17 This rate was 
similar to that within our study.

Fighting against cigarette smoking, which is 
a serious public health concern, is of capital 
importance around the world.3,14 Within the 
Global Youth Tobacco Survey conducted by Choi 
et al17 in Korea in 2013 with 4235 adolescents 
aged between 13 and 15 years, it was seen 
that 66.8% of the adolescents wanted to quit 
smoking cigarettes. In our study 8 (72.7%) 
of the 11 adolescents had considered quitting 
smoking cigarettes. Rates of having tried 
cigarette smoking in all of the adolescents 
included within the study, whether they had a 
chronic disease or not, was similarly found to 
be 20%. It was considered a pleasing result that 
77% of them did not continue smoking . These 
results could imply that although both the 
healthy teens and those with a chronic illness 
started smoking, having a chronic disease put 
the adolescents off smoking cigarettes. More 
studies are needed on the reasons for cigarette 
smoking and for quitting cigarette smoking in 
adolescents with a chronic disease in order to 
support our present study.

Our study is the first study conducted on 
this subject in our country, and it indicates 
that cigarette smoking in the adolescents with 
a chronic disease is lower than that in the 
healthy adolescents. However, there is a need 
for more studies with a greater number of 
cases and chronic disease variability.
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