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Objectives: This study investigated quality of life in Korean juvenile inmates with attention-deficit/hyperactivity disorder (ADHD) and

the impact of behavioral and emotional problems on quality of life.

Methods: In total, 200 inmates were evaluated using the Korean version of the Mini-International Neuropsychiatric Interview (K-

MINI) and the Korean version of the Kiddie-Schedule for Affective Disorders and Schizophrenia-Present and Lifetime (K-SADS-PL-K).
We extracted the inmates with ADHD and evaluated their quality of life, behavioral problems, and emotional problems with the Pediatric Quality of Life Inventory (PedsQL) and the Korean Youth Self Report (K-YSR) scale. Descriptive statistics, Pearson correlation
analysis, and multiple regression analysis were conducted.
Results: Among the 200 total inmates, 68 were diagnosed with ADHD by the K-SADS-PL-K. Most of the correlations between PedsQL
scores and K-YSR items were significant. Multiple regression analysis showed that PedsQL could be predicted by affective problems
(among the DSM-oriented scales of the K-YSR) and attention problems (among the syndrome scales of the K-YSR).
Conclusion: Our results demonstrate that, among juvenile inmates with ADHD, quality of life was negatively correlated with most behavioral and emotional problems. Meanwhile, the significant influence of affective and attention problems on inmates’ quality of life
suggests the necessity of comprehensive treatments for this group.
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INTRODUCTION
In recent years, media reports of juvenile crime have increased in Korea. Juvenile crime itself is not a newly emerging
social problem, but it raises questions about the effectiveness
of the social system and issues such as a lack of interest in juvenile crime and juvenile law. According to a 2014 study on the
actual conditions and characteristics of violent juvenile crimes,
the percentage of juvenile offenders increased after 2007,
and the proportion of violent crime offenders among juvenile
offenders was higher than that among adult offenders [1]. In
response to the seriousness of juvenile crime and the everyounger age of juvenile offenders, it is necessary to revise the
current system of corrective measures, including measures
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taken towards juvenile inmates and the use of accurate evaluation tools.
In particular, psychological and medical factors including
male sex [2], impaired cognitive ability [3], and childhood abuse
[4] have been identified as risk factors in juvenile inmates. A
high proportion (40–90%) of juvenile detainees have one or
more psychiatric disorders [5-11], and attention-deficit/hyperactivity disorder (ADHD) has attracted particular attention
in this context. In several studies conducted in North America, Finland, Sweden, and Canada, a high prevalence of adolescent ADHD was found (in 71% of male inmates), and 45%
reported persistent symptoms [12]. In addition, a 2009 study
of the Scottish Detention Center by Young et al. [13] suggested that ADHD may be a greater contributor to disruptive behavior than antisocial personality disorder.
It is increasingly likely that ADHD symptoms during adolescence or adulthood are a contributing factor or predictor
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of crime. At the same time, the prognosis of individuals with
ADHD should be approached not only from the perspective
of symptom treatment, but also with a focus on quality of life.
Quality of life is a subjective concept that cannot be defined
by a single aspect; however, it is distinct from the severity of
the symptoms or the progression of the disease. The concept
of quality of life emphasizes general well-being and everyday functioning in various areas of an individual’s life, and is
not limited to the direct effects of the severity of ADHD symptoms [14]. Nonetheless, the severity of symptoms in ADHD patients may also affect their quality of life by impacting their
daily functions and their interactions and relationships with
family members [15]. Although there have been many studies
on the effects of emotional states on the quality of life of adolescents with ADHD in Korea [16], few studies have studied
juvenile inmates with ADHD, especially with a focus on their
quality of life.
Therefore, in this study, the quality of life, emotions, and
problem behaviors of male juvenile inmates were evaluated
and analyzed with the goal of identifying mutual correlations
and patterns of influence.

METHODS
Subjects

This study was conducted from December 2015 to January
2016 among 200 juvenile inmates. We selected 68 patients diagnosed with ADHD through an evaluation using the Korean
version of the Kiddie-Schedule for Affective Disorders and
Schizophrenia-Present and Lifetime (K-SADS-PL). Participants were provided with detailed instructions and guidance
on the purpose and process of the study. Self-signed consent
forms and self-report questionnaires were submitted, and for
juvenile inmates under the age of 18, additional consent was
provided by their parent or guardian. This study was approved
by the Clinical Research Ethics Committee of Sanggye Paik
Hospital (IRB No. SGPAIK-2015-06-022-002).

Procedure

All participants completed self-report questionnaires, and
mental health practitioners and clinical psychologists conducted structured diagnostic interviews to gather information on participants’ demographic characteristics and psychiatric diagnoses and evaluations.

Scales
Korean version of the Kiddie-Schedule for Affective Disorders and Schizophrenia-Present and Lifetime
The K-SADS-PL comprises semi-structured interviews for
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psychiatric diagnoses. The reliability and validity of its Korean version (K-SADS-PL-K) were demonstrated by Kim et
al. [17] for the diagnosis of major diseases of children and adolescents including ADHD, oppositional defiant disorder, and
tic disorder. In this study, we utilized the K-SADS-PL-K to
screen for ADHD and to confirm diagnoses of oppositional
defiant disorder, conduct disorder, and tic disorder.
Korean version of the Mini-International Neuropsychiatric
Interview 5.0
The Mini-International Neuropsychiatric Interview (MINI)
5.0 is a structured interview for psychiatric diagnoses following the DSM-IV and ICD-10 criteria [18]. According to Yoo et
al. [19], the Korean version (K-MINI) showed kappa values
ranging from 0.22 to 0.93 in the diagnosis of conditions contained in the Korean version of the DSM-IV, with good overall validity. In this study, we used the K-MINI 5.0 to identify
comorbid diseases, such as mood disorders, in juveniles.
Korean version of the Pediatric Quality of Life Inventory
4.0 Generic Core Scales
We used the Korean version of the Pediatric Quality of Life
Inventory 4.0 Generic Core Scales (PedsQL 4.0) for evaluating patients’ quality of life. The PedsQL 4.0 is a tool used to
measure the difficulties of patients or caregivers in four areas:
physical functioning, emotional functioning, social functioning, and school functioning [20]. The Korean version has also
been proven to have good model fit and discriminant validity [21].
Korean Youth Self Report
The Korean Youth Self Report (K-YSR) youth self-assessment scale is based on the Youth Self Report (YSR) of Achenbach and Rescorla [22], with its second standardization carried out by Oh et al. [23] in 2011. Its test reliability was good,
and discriminant validity and concurrent validity were verified [24]. The K-YSR is an evaluation tool that can be used
to screen for problem behaviors and clinical diagnoses. This
study used the K-YSR to evaluate the emotional and behavioral problems of juvenile inmates with ADHD.

Statistical analysis

Each item of the PedsQL 4.0 and K-YSR among the 68 juvenile inmates with ADHD and the 132 other juvenile inmates
was analyzed using descriptive statistics and the t-test. Pearson correlation analysis was performed between the two scales.
In addition, multiple regression analysis was conducted to
examine the impact of the subscales of the K-YSR on quality
of life. Statistical analysis was performed using SPSS version
25 (IBM Corp., Armonk, NY, USA). p-values <0.05 were con-
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sidered to indicate statistical significance.

RESULTS
Mean age and prevalence of psychiatric disorders in
all 200 juvenile inmates and in the subgroup diagnosed
with ADHD

The mean age of the 200 juvenile inmates was 18.91±1.61
years, and the prevalence of psychiatric disorders was 92.5%
(n=185). Conduct disorder was the most prevalent (n=110;
55%), followed by bipolar disorder (n=95; 47.5%), and oppositional defiant disorder (n=87; 43.5%) (Table 1).
The mean age of the 68 juvenile inmates diagnosed with
Table 1. Demographic characteristics
Total group
(n=200)

ADHD
subgroup
(n=68)

Gender
Male
Age (yr)

200 (100)

68 (100)

18.91±1.61

18.63±1.55

185 (92.5)

64 (94.1)

33 (16.5)

19 (27.9)

Bipolar disorder

95 (47.5)

41 (60.3)

Total

Oppositional defiant disorder

87 (43.5)

45 (66.2)

110 (55.0)

44 (64.7)

Tic disorder

59 (29.5)

27 (39.7)

ADHD

68 (34.0)

68 (100)

Conduct disorder

Comparisons of quality of life and other problems according to the diagnosis of ADHD

When the PedsQL and K-YSR scores were compared according to the diagnosis of ADHD, the quality of life was lower in the ADHD subgroup for the total score and for all items
(Table 2). The ADHD subgroup showed high scores for all
items dealing with problem behavior. The results of the t-test
showed that there was a significant difference in all items, except social functioning in the PedsQL.

Correlations between quality of life and problem behaviors in participants with ADHD

Comorbidities
Major depressive disorder

ADHD using the K-SADS-PL was 18.63±1.55 years. Among
them, 64 (94.1%) had one or more other psychiatric disorders besides ADHD. Common comorbidities included oppositional defiant disorder (n=45; 66.2% inmates), conduct disorder (n=44; 64.7%) and bipolar disorder (n=41; 60.3%). In
addition, the prevalence of all disorders in the ADHD subgroup was higher than in the entire group (Fig. 1).

Variables are presented as mean±standard deviation or n (%).
ADHD: attention-deficit/hyperactivity disorder

Correlations between quality of life in juvenile inmates with
ADHD and their emotional and behavioral problems were
evaluated (Table 3). Most of the K-YSR subscales showed significant relationships with quality of life, except for somatic
problems. The PedsQL score and all four subitems showed
significant correlations with emotional factors (syndrome
scales: anxious/depressed, withdrawn/depressed; broad band
scales: internalizing; DSM-oriented scales: affective problems,
anxiety problems) and aggression-related factors (syndrome
scales: aggressive behavior; broad band scales: externalizing;
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Fig. 1. Prevalence of comorbid diseases. MDD: major depressive disorder, ODD: oppositional defiant disorder, CD: conduct disorder,
ADHD: attention-deficit/hyperactivity disorder
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Table 2. Comparisons of PedsQL and K-YSR subscale T-scores between the non-ADHD and ADHD group
Scale
PedsQL total

Subgroup comparison

Total group
(n=200)

Non-ADHD (n=132)

ADHD (n=68)

Mean
differences

p

80.54±16.55

83.84±14.86

74.15±17.87

9.68

0.000*

PedsQL somatic

87.53±15.79

89.35±14.70

84.01±17.31

5.34

0.032†

PedsQL emotional

71.80±24.66

76.60±21.64

62.28±27.42

14.43

0.000*

PedsQL social

88.90±17.10

90.72±14.83

85.37±20.47

5.35

0.058

PedsQL school

69.75±26.62

75.27±24.31

59.04±27.80

16.22

0.000*

Anxious/Depressed

54.85±7.28

53.41±6.09

57.62±8.54

-4.21

0.000*

Withdrawn/Depressed

55.17±7.12

54.40±6.84

56.63±7.45

-2.23

0.036†

Somatic complaints

55.02±7.26

54.11±6.90

56.75±7.67

-2.64

0.015*

Social problems

55.06±7.35

53.92±6.63

57.25±8.18

-3.33

0.004*

Thought problems

55.37±7.30

54.00±6.43

58.00±8.14

-4.00

0.001*

Attention problems

55.34±8.43

53.63±6.98

58.63±9.94

-5.01

0.000*

Rule-breaking behavior

67.19±8.51

65.78±8.09

69.91±8.70

-4.13

0.001*

Aggressive behavior

57.82±9.74

55.82±8.15

61.68±11.32

-5.85

0.000*

Internalizing

50.12±13.39

47.72±12.83

54.74±13.34

-7.02

0.000*

Externalizing

61.75±14.69

58.93±13.65

67.18±15.20

-8.25

0.000*

Total

54.77±14.47

51.71±13.18

60.68±15.09

-8.97

0.000*

Affective problems

56.32±8.69

54.98±7.74

58.90±9.83

-3.91

0.005*

Anxiety problems

54.88±7.87

53.47±6.77

57.60±9.10

-4.13

0.001*

Somatic problems

54.65±7.19

53.73±6.75

56.41±7.71

-2.68

0.017†

ADH problems

55.72±8.78

53.60±7.15

59.82±10.14

-6.23

0.000*

Oppositional problems

57.50±9.90

55.60±7.78

61.19±12.30

-5.60

0.001*

Conduct problems

62.85±10.03

60.75±9.54

66.90±9.75

-6.15

0.000*

K-YSR subscale (T score)
Syndrome scales

Broad band scales

DSM-oriented scales

Variables are presented as mean±standard deviation. *p＜0.01, †p＜0.05. ADHD: attention-deficit/hyperactivity disorder, DSM: Diagnostic and Statistical Manual of Mental Disorders, K-YSR: Korean Youth Self Report, PedsQL: Pediatric Quality of Life Inventory
version 4.0 Generic Core Scale

DSM-oriented scales: conduct problems). The following other
significant correlations were found.
The PedsQL total score and emotional factors showed a
significant correlation with all items, except DSM-oriented somatic problems.
The physical factors of the PedsQL showed significant correlations with all items except thought problems and rulebreaking behavior among the syndrome scales and somatic
problems among the DSM-oriented scales.
The social factors of the PedsQL showed significant correlations with all items except attention problems and rulebreaking behavior among the syndrome scales and somatic
problems among the DSM-oriented scales.
The PedsQL factor dealing with school functioning was significantly correlated with all items except somatic complaints
among the syndrome scales and somatic problems among the
DSM-oriented scales.

4

Problem behavior factors affecting the quality of life
of juvenile inmates with ADHD

After confirming the correlation between quality of life
and each problem behavior factor, multiple regression analysis was conducted to quantify the influence of these variables
on quality of life (Table 4). The PedsQL total score was used as
a dependent variable and each subitem of the K-YSR was used
as an independent variable. DSM-oriented affective problems
and attention problems among the syndrome scales were found
to have the most significant effect on the total score of quality of life evaluated using the PedsQL.
In model 2, which was finally chosen by the stepwise selection method, the explanatory power of the DSM-oriented affective scale item had the highest predictive power, with 44.4%.
The attention problems among the syndrome scales had an
additional predictive power of 4.3%. Both of these findings
were significant (p=0.000; p=0.013, respectively).
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Table 3. Correlation of PedsQL and K-YSR subscales (ADHD group, n=68)
PedsQL total

PedsQL somatic

PedsQL emotional

PedsQL social

PedsQL school

Anxious/depressed

-0.633*

-0.409*

-0.604*

-0.542*

-0.469*

Withdrawn/depressed

-0.547*

-0.446*

-0.492*

-0.347*

-0.432*

Somatic complaints

-0.324*

-0.244

†

-0.324*

-0.244

-0.217

Social problems

-0.586*

-0.413*

-0.500*

-0.512*

-0.452*

Thought problems

-0.497*

-0.191

-0.547*

-0.480*

-0.387*

Attention problems

-0.590*

-0.460*

-0.527*

-0.236

-0.592*

Rule-breaking behavior

-0.405*

-0.200

-0.402*

-0.233

-0.431*

Aggressive behavior

-0.427*

-0.242†

-0.490*

-0.261†

-0.346*

Internalizing

-0.611*

-0.407*

-0.590*

-0.483*

-0.462*

Externalizing

-0.459*

-0.243†

-0.473*

-0.292†

-0.435*

Total

-0.623*

-0.371*

-0.606*

-0.437*

-0.555*

Affective problems

-0.672*

-0.470*

-0.660*

-0.469*

-0.523*

Anxiety problems

-0.492*

-0.288†

-0.497*

-0.410*

-0.375*

Somatic problems

-0.129

-0.148

-0.154

-0.104

-0.004

ADH problems

-0.546*

-0.415*

-0.473*

-0.225

-0.570*

Oppositional problems

-0.376*

-0.248†

-0.417*

-0.192

-0.311*

Conduct problems

-0.415*

-0.241†

-0.415*

-0.266†

-0.381*

K-YSR subscale (T score)
Syndrome scales

†

Broad band scales

DSM-oriented scales

*p＜0.01, †p＜0.05. ADHD: attention-deficit/hyperactivity disorder, K-YSR: Korean Youth Self Report, PedsQL: Pediatric Quality of
Life Inventory version 4.0 Generic Core Scale
Table 4. Stepwise multiple linear regression analysis of the relationship of PedsQL total score and K-YSR subscales among ADHD
group
Model

β-coefficient

SE

p

146.105

9.883

0.000

-1.222

0.166

0.000

147.308

10.459

0.000

DSM-affective

-0.904

0.202

0.000

Attention problems

-0.510

0.200

0.013

1 (Constant)
DSM-affective
2 (Constant)

Adj R2
0.444

0.487

ADHD: attention-deficit/hyperactivity disorder, K-YSR: Korean
Youth Self Report, PedsQL: Pediatric Quality of Life Inventory
version 4.0 Generic Core Scale, SE: standard error

DISCUSSION
This study assessed the quality of life and emotional and
behavioral factors reported by juvenile inmates and confirmed
the presence of significant correlations between the factors.
It also examined the subjective emotional and behavioral factors that affected juvenile inmates’ quality of life. Among the
total 200 juvenile inmates, 68 (34%) with ADHD were identified through the K-SADS-PL-K. Previous studies have reported a widespread prevalence of ADHD in delinquent adolescents, ranging from 4% to 72%, which is 3–5 times higher
than in controls from the general population [25,26].
Conduct disorder, oppositional defiant disorder, and bipo-

lar disorder were the most prevalent diseases among the 200
juvenile inmates included in this study. The same results were
obtained for juvenile inmates with ADHD. ADHD is known
to occur in 40–60% of children and adolescents with disruptive disorders such as conduct disorder and oppositional defiant disorder [27]. Conduct disorder and oppositional defiant disorder were found to be present in 64.7% and 66.2% of
the 68 juvenile inmates with ADHD, respectively, which is at
the upper limit of prevalence among general studies of pediatric populations. In addition, 86.8% (n=59) of the juvenile
inmates with ADHD had three or more comorbid diseases,
and these individuals should receive urgent interventions.
Appropriate treatment should be provided if ADHD is suspected in a juvenile inmates. This is consistent with the difference in the mean scores of the PedsQL and K-YSR scales
between the overall sample of 200 juvenile inmates and the
subgroup of 68 adolescents with ADHD.
The correlation between quality of life in the subjects with
ADHD, analyzed using the PedsQL, and the subscales of the
K-YSR showed that the externalization and internalization
scale, depression/anxiety scale, inferiority scale, social immaturity scale, thought problems scale, and the aggression scale,
as well as the DSM-oriented emotion, anxiety, hostile rebellion, and behavioral disturbance scales correlated with all four
subitems and total scores of the PedsQL. This association with
http://www.jkacap.org
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emotional factors is consistent with previous research [16].
In addition, the results of this study showed that aggressive
behavior (among the syndrome scales), externalization (among
the broad band scales), and conduct problems (among the
DSM-oriented scales) were significantly associated with quality of life in subjects with ADHD. This is related to impaired
self-regulation in individuals with ADHD. Previous studies
have reported impulsive responses [28], mood instability, and
low frustration tolerance [29] among ADHD-related factors.
In addition, in a study of adult male inmates in Scotland, prisoners who had ADHD committed violent crimes eight times
more often than other prisoners, and the figure was estimated to be six times as high even when controlling for antisocial
personality disorder [13]. Taken together, these results suggest
that ADHD symptoms may be associated with sudden problems and incidents in ADHD patients’ lives. Adolescents with
ADHD are especially vulnerable, so the aggravation of ADHD
and its symptoms may cause not only deterioration in the
quality of life of inmates, but also increased costs and incidents within the facility [30].
Affective problems (among the DSM-oriented scales) were
confirmed to be a factor affecting the quality of life of juvenile
inmates with ADHD, in accordance with a previous study in
which depressive symptoms were observed as a strong predictor of quality of life in adolescents with ADHD. In addition, the results of this study showed that ADHD participants’
self-reported attention/concentration problems were an additional predictor. A multidisciplinary approach that focuses
on emotional problems and improving attention is needed
for the treatment of juvenile inmates with ADHD.

CONCLUSION
In this study, the prevalence and the number of comorbidities among juvenile inmates with ADHD were observed, and
the quality of life, emotional problems, and problem behaviors of the juveniles with ADHD were evaluated. Compared
with other juvenile inmates, the overall quality of life of those
with ADHD was lower and problems involving emotional
and behavioral factors were more common. The quality of
life of juvenile inmates with ADHD was negatively correlated
with most emotional problems and problem behaviors. Emotional and attention-related variables were predictors of quality of life. A multidisciplinary approach focusing on the emotional problems of juvenile inmates with ADHD and treatments
that improve attention is expected to have a larger effect on
their quality of life, in addition to recovery from the disease,
recovery of daily function, and social rehabilitation.
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