
Research Article Open Access

Radobuljac et al., J Diabetes Metab 2013, S12 
DOI: 10.4172/2155-6156.S12-007

 J Diabetes Metab    Type 1 Diabetes Mellitus           ISSN: 2155-6156 JDM, an open access journal

Keywords: Adolescent; Type 1 diabetes mellitus; Risk behaviors,
Metabolic control

Abbreviations: T1D: Type 1 Diabetes; HbA1c: Glycosylated
Hemoglobin; NS: Not Statistically Significant

Introduction
Adolescence is a period of fast physical, cognitive, emotional and 

social development in which previously children, now adolescents, 
need to find a way to form various aspects of their identity, separate 
from their parents, choose a path toward a future career, and a 
more or less stable adult life. To accomplish some of these tasks a 
considerable proportion of youth engages in risk behaviors. These 
include for example cigarette smoking, use of alcohol and illicit drugs, 
unhealthy eating and dieting behaviors, high-risk sporting activities, 
neglecting physical health (not engaging in healthy physical activities, 
not following the doctors’ recommendations), school truancy, early 
or unprotected sexual activities, running away from home, and 
delinquency. In one way, these behaviors can be formative for one’s 
development, as in helping to gain independence from parents or find 
a place in a peer group, but on the other hand, they may pose a risk for 
the individual’s health and jeopardize the accomplishment of normal 
developmental tasks. The consequences of adolescents’ risk behavior 
can be mild and transient (trouble with parents or school authorities) 
or severe and long-lasting (alcohol and drug addiction, teen pregnancy, 
conflicts with the authority, dropping out of school, poor health, and 
sometimes death) [1].

The psychosocial effects of a chronic disease and its concomitant 
management on patients with type 1 diabetes (T1D) have long been 

under consideration, however the data published on risk behaviors 
in these adolescent patients are still scarce and rarely comparable [2]. 
There are studies reporting that risk behaviors among these patients 
are less frequent [3-8], or as frequent as in the general population [9-
12]. A study on Slovene patients showed, that adolescent males with 
T1D report lower prevalence of suicidal and self-injurious behavior 
than their healthy peers. However, this was not true for females [13]. It 
is well documented, that engaging in risk behavior is gender-specific, 
females for example more frequently engage in unhealthy dieting or 
non-suicidal self-harm, while males more frequently engage in binge 
drinking or peer violence [13,14]. 

Patients with T1D, who engage in various risk behaviors, have 
poorer metabolic control and are more vulnerable for developing 
acute and chronic complications [4,7,12,15,16]. Adolescents, who 
experiment with risk behaviors earlier, are more likely to engage in 
multiple risk behaviors and to maintain them into adulthood [1]. 
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Abstract
Aims/Hypothesis: This study assessed whether adolescents with type 1 diabetes engaged in risk behaviors as 

frequently as their healthy peers and whether engaging in risk behavior influenced their metabolic control. 

Subjects and methods: Specially designed self-report questionnaires containing questions on demographic 
and family characteristics, cigarette smoking, alcohol and illegal drug use, eating and dieting habits, school truancy, 
running away from home, sexual activity, and engagement in sports were administered to a representative cohort of 
adolescents with type 1 diabetes and healthy controls.

Results: Questionnaires were returned by 126 patients (75 females, 51 males; mean age 16.9 ± 1.7) and 499 
control subjects (307 females, 192 males; mean age 16.9 ± 1.2). The groups showed no differences in demographic 
and family characteristics. The females with type 1 diabetes compared to healthy controls reported lower prevalence 
of cigarette smoking (p<0.05), drinking liquors (p<0.001), being drunk (p<0.01), and higher prevalence of binge 
eating (p<0.01), maladaptive purging behavior (p<0.001) and frequently exercising (p<0.001). The males with type 
1 diabetes compared to healthy controls reported lower prevalence of cigarette smoking (p<0.001), drinking beer 
(p<0.001), wine (p<0.05), and liquors (p<0.001), being drunk (p<0.001), using soft drugs (p<0.001), cutting class 
(p<0.05), running away from home (p<0.05) and being sexually active (p<0.01). Average glycosylated hemoglobin 
values of the patients who ever engaged in maladaptive purging (p=0.04) and used hard drugs (p=0.005) were 
higher compared to the ones who never had. 

Conclusions: Type 1 diabetes was protective for most adolescent risk behaviors apart from disordered eating 
in females. 
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Therefore, it is important to screen for and prevent these behaviors in 
the population of adolescents with T1D. 

The aims of the present study were to determine the prevalence of 
risk behaviors in adolescent females and males with T1D in comparison 
to healthy control subjects, and to assess whether engagement in risk 
behaviors influences metabolic control of adolescents with T1D.

Subjects and Methods
Every Slovene child or adolescent with suspected T1D is referred to 

University Children’s Hospital in Ljubljana and included in the Slovene 
childhood-onset Type 1 diabetes register [17]. The cross-sectional study 
included all the adolescents from the register who were 14-19 years old 
at the beginning of the study. Patients with intellectual disability were 
excluded. The control group consisted of healthy pupils from randomly 
chosen secondary schools from the entire country. Participation was 
voluntary and confidential. The protocol was approved by the National 
Medical Ethics Committee (No. 84/02/05). The detailed protocol and 
part of the acquired data were published previously [13].

Subjects were administered a specially designed questionnaire 
used previously on Slovene adolescent population [14]. The questions 
covered, among others, the general and demographic characteristics, 
family factors, cigarette smoking, the use of alcohol and illegal drugs, 
sexual activity, cutting class, running away from home, eating and 
dieting behavior, and engagement in sports. The patients’ questionnaires 
were modified by adding questions on diabetes management, duration 
and the most recent glycosylated hemoglobin (HbA1c) value. As 
described elsewhere [13], the patients received the questionnaires at 
regular outpatients’ visits and returned them by mail, when completed. 
The patients and their parents/guardians were presented the study 
by their diabetologist. If they agreed to participate, they signed 
informed assents/consents. The control group were administered the 
questionnaires during a school class.

Metabolic control was assessed by the patients’ average one year’s 
HbA1c levels at the time they were presented the study.

Statistical analysis

The comparisons between groups were made separately for 
each gender using the statistical package SPSS 13.0 for Windows. 
Pearson chi-square test was used to compare categorical variables and 
independent samples T-test was used to compare continuous variables. 
Analysis of variance (ANOVA) or Mann Whitney U-test, depending 
on the data distribution, were used to compare average HbA1c values 
of the patients who reported ever engaging in specific risk behaviors 
to average HbA1c values of the patients who denied such engagement. 
The differences were considered statistically significant at the p value 
of or below 0.05.

Results
The questionnaires were returned by 126 patients, aged 16.9 

years (SD=1.7), 75 were females and 51 males, participation rate 
was 61.8%. There were no differences between the patients who 
returned the questionnaires and the non-responders in age, gender, 
and previous years’ average HbA1c values [13]. In the control group 
the questionnaires were filled out by 499 subjects, aged 16.9 years 
(SD=1.2), they were 307 females and 192 males. Their participation 
rate was 90.1%. 

There were no statistically significant differences between groups 
in general characteristics, demographic characteristics, and family 
characteristics as described elsewhere [13]. 

Females

Females with T1D reported significantly more often that they 
never smoked (p<0.05), never drank liquors (p<0.001), had not been 
drunk in the previous month (p<0.01), physically exercised at least 
twice a week (p<0.001). They reported significantly higher prevalence 
of frequently binge eating (twice as often; p<0.01) and purging using 
laxatives/vomiting/insulin manipulation (10 times as often; p<0.001). 
The results are shown in Table 1.

Although not statistically significant (NS), the prevalence of 
ever drinking beer and wine tended to be lower for T1D females, 
the difference being smallest for wine. Of the females who answered 
positively to ever drinking alcohol, more controls than patients 
admitted to drinking six or more glasses of alcoholic beverage (beer, 
wine, and liquor) the previous month (NS).

Males

Males with T1D reported significantly lower prevalence of ever 
smoking (p<0.01), ever drinking beer (p<0.001), wine (p<0.05), and 
liquors (p<0,001), being drunk the previous month (p=0.001), and ever 
using soft drugs (p=0.001). They reported significantly more often that 
they never cut class (p<0.05) and they have not had sex yet (p<0.01). 
The results are presented in Table 1.

Of the males with T1D who ever drank wine one (4.8%) reported 
drinking six or more glasses the previous month as opposed to 41 
(43.6%) male controls (p=0.001). Eight patients (32.0%) and 71 (51.4%) 
controls reported drinking six or more glasses of beer the previous 
month (NS), and three (23.1%) patients compared to 37 (38.1%) 
controls reported drinking six or more glasses of liquor the previous 
month (NS). 

Metabolic control

The average HbA1c values were higher for the patients who 
engaged in some of the risk behaviors as compared to the ones who 
never have. The difference between groups was ≥ 0.5 % HbA1c for 
smoking cigarettes (NS), using hard drugs (p=0.005), using insulin 
omission/laxatives/vomiting for purging (p=0.04) and running away 
from home (NS). Average HbA1c values for the patients who ever 
drank wine were significantly lower (p=0.03) as compared to those who 
never have (Table 2).

Discussion
To the authors’ knowledge the present is the first study that directly 

compared risk behaviors of an entire country’s adolescent population 
with T1D to a representative cohort of healthy peers.

Males with T1D reported significantly lower frequencies of 
risk behaviors than their healthy peers. Females with T1D also 
less frequently engaged in most of the risk behaviors, however the 
differences were less marked than in males. Importantly, females with 
T1D reported significantly higher prevalence of frequently bingeing 
(twice as often) and maladaptive purging behavior (10 times as often) 
then their healthy peers.

Presented results are in accordance with the studies stating that 
adolescents with T1D smoke [3-6,8,10], drink alcohol [3,5,6] and 
use soft drugs less frequently than their healthy peers [3,5,7]. The 
ages of the subjects in the present study were also comparable to the 
aforementioned studies. The studies with adults, however, found no 
differences in the prevalence of risk behaviors between the patients with 
T1D and the general population [9-12]. Similarly, using an objective 
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Females Males
Patients

N=75
Controls

N=307 χ2 p value
Patients

N=51
Controls

N=192 χ2 p value
I never smoke cigarettes 52 (69.3) 174 (56.7) 3.996 0.046 44 (86.3) 118 (61.5) 11.167 0.001
I never drink
                         beer 44 (58.7) 146 (49.7) NS 26 (51.0) 45 (24.6) 13.142 <0.001
                         wine 43 (58.1) 133 (51.4) NS 30 (58.8) 68 (42.0) 4.433 0.035
                         liquors 52 (70.3) 112 (43.4) 17.305 <0.001 38 (74.5) 67 (40.9) 17.636 <0.001
I was not drunk in the previous month 61 (81.3) 194 (64.0) 8.203 0.004 41 (80.4) 103 (53.6) 11.940 0.001
I have never used
                        soft drugsa 64 (85.3) 242 (78.8) NS 48 (94.1) 140 (72.9) 10.344 0.001
                        hard drugsb 71 (97.3) 297 (98.0) NS 51 (100.0) 178 (94.2) NS
I have not decided to have sex yet 38 (52.1) 176 (60.7) NS 43 (87.8) 116 (65.9) 8.825 0.003
I never cut classes 31 (41.3) 103 (33.6) NS 24 (47.1) 56 (29.2) 5.842 0.016
I never ran away from home 72 (96.0) 279 (91.2) NS 51 (100.0) 173 (90.1) 5.475 0.019
I have frequent periods of binge eating 16 (21.3) 28 (9.1) 10.849 0.004 6 (11.8) 18 (9.6) NS
I have used laxatives/vomiting/manipulated insulin in 
order to lose weight 8 (10.7) 3 (1.0) 29.260 <0.001 1 (2.0) 0 (0.0) NS
I exercise at least twice a week 57 (76.0) 146 (47.6) 19.589 <0.001 42 (82.4) 159 (83.7) NS

Data are n (%). NS: Not Statistically Significant. acannabis. bheroin, cocaine, synthetic drugs

Table 1: Risk behaviors in patients and controls.

NS: Difference not Statistically Significant. aaverage one year’s HbA1c values ± standard deviation, bANOVA except where stated otherwise, ccannabis, hashish, dheroin, 
cocaine, synthetic drugs, eMann Whitney U-test

Table 2: Metabolic control of patients with T1D according to lifetime engagement in risk behaviors.

Yes No Statistical analysis
n HbA1c (%)a n HbA1c (%)a Test statisticsb p value

Ever smoked cigarettes 28 8.6 ± 1.4 86 8.1 ± 1.0 1041.5e NS
Ever drank:
                 beer 52 8.3 ± 1.2 62 8.2 ± 1.1 0.355 NS
                 wine 47 8.0 ± 1.1 66 8.4 ± 1.1 4.811 0.03
                 liquors 32 8.3 ± 1.3 81 8.2 ± 1.0 0.096 NS
Drunk in the previous month 22 8.3 ± 1.1 92 7.9 ± 1.1 2.381 NS
Ever used:
                 soft drugsc 14 8.3 ± 0.9 100 8.2 ± 1.1 0.165 NS
                 hard drugsd 2 10.4 ± 1.7 111 8.2 ± 1.1 8.272 0.005
Used insulin omission/laxatives/vomiting to control body weight 9 9.0 ± 1.1 104 8.2 ± 1.1 4.189 0.04
Ever cut class 65 8.2 ± 1.2 49 8.3 ± 1.0 0.070 NS
Ever ran away from home 3 8.9 ± 2.3 111 8.2 ± 1.1 153.5e NS

measure of active smoking in a clinical sample of diabetic teenagers 
Shaw et al. concluded, that majority of their patients started smoking 
only after the transfer to the adult diabetes services [8]. These findings 
may highlight a period of increased vulnerability for the development 
of risk behaviors.

The patients in the present sample drank alcoholic beverages less 
frequently and reported less frequent binge drinking (drank smaller 
amounts at a single occasion) than healthy adolescents. The differences 
between groups were smallest for drinking wine. Presented results can 
be the consequence of thorough medical management of the patients 
with T1D and their families. From the diagnosis onwards, they are 
enrolled in intensive education on healthy dieting and lifestyle, which 
becomes a part of the families’ life, it integrates into the beliefs of the 
family and the child/adolescent. These results could represent the 
subsequently internalized beliefs on healthy dieting, transferred to the 
patients through education by experienced pediatric diabetic teams 
from the professional recommendations and relevant research stating, 
that the patients with diabetes, who consume moderate amounts of 
wine, have least diabetic complications [18].

Females with T1D reported significantly more frequent 

engagement in sports than healthy females. There were no differences 
between the groups of males. These results are in accordance with other 
studies on high school students reporting that various sports represent 
an important part of everyday living for males more than for females 
[14]. It is likely that intensive education on healthy living with frequent 
emphasis on engagement in sports reflects in adolescent females with 
T1D being much more physically active than their peers.

Females with T1D in the present study reported more frequent 
binge eating and maladaptive purging behavior, but there were no 
differences in males. These results support the findings of multiple 
studies reporting more than twice as frequent clinical bulimic spectrum 
eating disorders and their subtreshold variants in females with T1D as 
in the general population of females [19,20]. They are also in accordance 
with the fact that eating disorders are rarer in males and the research 
findings failing to show higher prevalence of eating disorders in males 
with T1D compared to healthy males [21,22]. Nevertheless, one of the 
males reporting using maladaptive purging behaviors and a slightly 
higher prevalence of bingeing in males with T1D, could support the 
finding of Svensson et al., whose adolescent male patients reported 
significantly higher Drive for Thinnes scores than healthy age-matched 
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controls, from which they predicted an increased risk of future eating 
disorders in the male patients with T1D as well [23].

In a representative sample of high school students Tomori et al. 
found, that males more frequently than females drank alcohol, smoked 
tobacco, and used soft drugs; females on the other hand more frequently 
reported disordered eating behaviors [14]. A similar conclusion can be 
drawn from presented data on healthy adolescents. Data on patients 
with T1D on the contrary, showed less pronounced and even the 
opposite differences (females more frequently than males drank wine 
and liquors, used drugs, cut classes, ran away from home and were 
sexually active). These results could be due to the slower psychosocial 
maturation of boys with T1D. Hauser et al. reported that males with 
T1D present with important delay in personality development in 
comparison to healthy adolescent males or females with T1D, even 
though they reported no differences between healthy males and healthy 
females [24]. These differences in patients with T1D were reported to 
diminish and finally disappear by adulthood [10,25,26]. Therefore it 
would be interesting to follow up these behaviors in the current sample.

Risk behaviors in adolescence are frequently socially organized; they 
are most often performed in a group of peers [1]. A question remains, 
whether adolescent males with T1D spend less time with their peers and 
consequently share less mutual activities? Hegelson et al. investigated 
the role of friendship in adolescents with T1D compared to healthy 
peers. Their results confirmed a protective function of friendship for 
psychological health, however their results also showed, that boys with 
diabetes as compared to girls or healthy boys had the lowest levels 
of friend support [27]. These scarce results may indicate less intense 
inclusion of adolescents with T1D in their peer group, at a time when 
influence from peers should be more important than influence from 
parents (or health professionals), and all the consequences this brings 
for their development. Lower prevalence of all risk behaviors in males 
in the present study support the observation Hauser et al. made on the 
patients’ delayed psychosocial development [24]. 

Metabolic control of the patients, who ever consumed wine, was 
significantly better as compared to the ones who never did. These 
results are in accordance with the results of the studies stating that 
consumption of moderate amounts of wine in patients with diabetes 
results in lower frequency of complications as compared with abstainers 
[18,28]. It also reflects a probable mode of wine consumption. Namely, 
adolescents with T1D most likely drink wine in moderate amounts, 
which is supported by lower prevalence of ever being drunk and binge 
drinking in the present sample. The research also suggests that the 
patients who drink large amounts of alcoholic beverages have worse 
metabolic control and more frequent chronic complications [12,18]. 
Nevertheless, these results could also reflect more frequent undetected 
episodes of hypoglycemia. Research on adults with T1D reported more 
frequent episodes, as well as impaired ability to recognize symptoms 
of hypoglycemia, the morning after the evening alcohol consumption 
[29]. 

Even though only two patients in the present study ever used 
hard drugs, their metabolic control was clinically and statistically 
significantly worse as compared to the ones who never used hard drugs. 
Other research similarly suggests that, together with psychological 
and behavioral influence on compliance with treatment regimens 
and diet, hard drugs can cause suboptimal acute insulin response to 
hyperglycemia (opiates) as well as increased release of catecholamine 
from adrenals (amphetamines), which may all lead to the worsening of 
metabolic control, more complications and an increased mortality of 
patients with T1D [7,30-32].

Even though presented results trended towards poorer metabolic 
control in the patients who ever smoked cigarettes and ran away 
from home, they were not able to completely support the findings of 
previous research, which mostly concludes poorer metabolic control 
and more frequent complications in patients with T1D who smoke [16] 
or live in conflicting family environments [33,34]. Poorer metabolic 
control of the patients who engaged in maladaptive purging, however, 
is in line with abundant research evidence on poorer outcomes in the 
patients with comorbid clinical or subclinical forms of eating disorders 
or disordered eating behavior [21,35,36].

Limitations
There are benefits and drawbacks to the use of self-report 

questionnaires for the study of adolescent behavior. On one hand, the 
study is limited to subjective willingness of the adolescents to share 
with the research team a very personal set of information, which could 
(if conveyed to the patients’ treatment team) potentially endanger their 
relationship and influence their management. The confidentiality of 
the protocol described elsewhere [13], the possibility of filling out the 
questionnaires in private (as opposed to the presence of interviewer), 
and the observed data on higher prevalence of some of these behaviors 
(for example disordered eating) in the patients support the belief that 
the answers were honest. 

On the other hand, the observed differences in response rates 
between the patients and controls (61.8% and 90.1%) could influence 
the data in a way that “problematic” patients, who engaged in more 
risk behaviors, would also be more likely to decline participation in 
the study and not return the questionnaires. These patients, according 
to the literature, would also be more likely to have poorer metabolic 
control [16]. There were no differences in the enrolled patients 
however, between responders and non-responders in age, gender and 
previous years’ average HbA1C values.

Data for the present study were obtained in years 2005-2008 [13]. 
According to the statistics on adolescent risk behaviors performed 
by the European School Survey Project on Alcohol and Other Drugs 
(ESPAD) the frequencies of observed behaviors in the Slovene 
population have not changed significantly during the years 2007-2011 
[37]. 

Conclusions
Prevalence of adolescent risk behaviors increases with age. Even 

though present study reported lower prevalence of most risk behaviors 
in adolescents with T1D they affected metabolic control and put an 
already jeopardized population under even higher risk. Given that 
health professionals, with whom these adolescents often have good 
relationships, frequently see them, these are important opportunities 
for implementing preventive measures targeting risk behaviors. 
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