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INTRODUCTION

Nail biting (NB), also known as onychophagia, is defined as 
the act of putting one or more fingers in the mouth or biting the 
fingernails with teeth.1 NB has been reported to start in child-
hood and decrease with adulthood.2 The exact prevalence rate 
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is unknown, but it has been reported to be 28–33% in school 
age children, 44% in adolescents and 19–29% in adults.3-5 NB 
is a relatively common and benign condition in practical situ-
ations.6 In some cases, however, NB causes irreversible short-
ening of finger nails, gum injury, temporomandibular disorder 
and malocclusion.7-10 In rare cases, it damages surrounding 
nail tissues, causing infections and tooth root damage.11-14 

With respect to the clinical aspects of NB, research suggests 
tension reduction and emotion regulation are common driv-
ing motives.15 In a recent large-scale study, NB of adulthood 
has been reported to be associated with borderline personality 
trait and low self-esteem and is part of a single pathological 
grooming disorder factor characterized by body-focused re-
petitive behavior, along with skin picking and hair pulling.16 
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Furthermore, NB may present with high rates of comorbid 
psychiatric disorders, including attention deficit hyperactivity 
disorder (74.6%), oppositional defiant disorder (36%), separa-
tion anxiety disorder (20.6%) and enuresis (15.6%) in school-
aged youth.17 Therefore, investigation of nonclinical childhood 
NB can give initial insight into the developmental trajectory 
of pathological NB. 

There are few studies on NB in childhood. In a study of 743 
primary school students, NB severity, emotion, and behavior-
al problems were investigated.3 As a result, children with NB 
had more conduct behavior, emotional problems and lower 
prosocial behavior than the control group. After adjusting for 
other variables, NB was less associated with prosocial behav-
ior. However, this study used a brief tool, Strengths and Diffi-
culties Questionnaire, for evaluating emotional behavior prob-
lem and reported a significantly lower NB rate in comparison 
to previous studies, thus requiring cautious interpretation. In 
another study of children with deleterious oral habits includ-
ing NB, depression severity correlated positively with salivary 
cortisol levels, and presence of oral habits was associated with 
anxiety.18 The study only evaluated anxiety and depression and 
did not use a comprehensive assessment for the emotion-be-
havior domain. In addition, the number of control subjects was 
insufficient. In order to examine behavioral problems in chil-
dren with NB, large sample studies using comprehensive psy-
chological assessment tools are needed. 

Severity of NB is classified according to the level of dermal 
injury or frequency.19 For example, in a 1999 study, individu-
als with severe NB and mild NB reported different physiolog-
ical arousal and reduction of stress.19 However, NB is known 
to have a high comorbidity rate,17 and classifying NB only ac-
cording to the severity of the dermal injury may be insufficient 
for clinical usefulness. In the present study, in addition to char-
acterizing behavioral problems in NB by severity level, we hy-
pothesized that personality factors may underlie problematic 
behaviors in children with NB. 

The Junior Temperament and Character Inventory (JTCI) 
was used for the investigation of the personality factors in child 
with NB. NB has not been investigated previously in regard 
to personal temperament and character.20-22 According to the 
Cloninger’s biosocial model, classifying individuals based on 
personality differences could be important contribution to 
the better understanding of NB psychopathology indepen-
dent from psychological condition.23-25

Latent profile analysis (LPA) can be used to find the distinct 
subtypes of the children’s temperament and character with re-
spect to NB. LPA is a person-centered statistical method, used 
to identify latent subgroups or subtypes of cases by examining 
how individuals naturally group together.26 The main advan-
tage of the LPA is that it can identify a pattern of shared symp-

toms in a sample.27 
This study aimed to examine personality profiles and behav-

ioral problems of children with NB to gain insight into the de-
velopmental trajectory of pathological NB. First, we compared 
the personality and behavioral characteristics between chil-
dren with NB and children without NB in a community-based 
sample. Next, we explored the association between personal-
ity profiles and problem behaviors in children with NB. 

 
MEHTODS

Participants
As a cross sectional design, this study used the results of the 

emotional and behavioral problem evaluation conducted as a 
part of a school violence prevention project of the National 
Center for Mental Health, Republic of Korea. The An emotion-
behavior questionnaire and a computerized attention test was 
conducted for all school students in selected pilot schools for 
the purpose of preventing school violence and screening for 
high risk mental health children. Detailed information was pro-
vided to all parents, and signed informed consent was obtained 
from all participants and their parents prior to enrollment. Af-
ter obtaining consent, questionnaires were distributed to par-
ticipants and their caregivers, and the Continuous Performance 
Tests were conducted. The study protocol was approved by the 
Institutional Review Board of the National Center for Mental 
Health (116271-2018-44). In this study, students from 1st to 
6th grade in one elementary school in Seoul were recruited 
(age range: 6–11), and finally, a total of 681 students who agreed 
to the study completed the questionnaire. 

Measures

Child Behavior Checklist and classification of NB groups
The Child Behavior Checklist (CBCL) is a widely used stan-

dardized method of identifying childhood psychological be-
havioral problems by parent report.28 The CBCL includes 113 
items divided into 2 broad ranged syndromes (internalizing 
and externalizing problems) and 8 syndrome scale scores (anx-
ious/depressed, withdrawn/depressed, somatic complaint, so-
cial problems, thought problems, attention problems, rule-
breaking behavior, and aggressive behavior) and internalizing 
problems consist of withdrawn/depressed, anxious/depressed, 
and somatic complaints. Higher scores indicate worse symp-
toms. In the present study, we used the Korean version of the 
K-CBCL which has been validated with satisfactory internal 
consistency and international validity.29 We classified the chil-
dren into groups: non NB (0, not true), occasional NB (1, some-
what or sometimes true), and frequent NB (2, very true or of-
ten true), depending on the response to the CBCL item of “bites 
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fingernails.” 

Junior Temperament and Character Inventory (JTCI)
The JTCI is based on Cloninger’s biosocial model of person-

ality.30 A total of 108 questions are designed for yes or no an-
swers to each question. It consists of four temperaments (harm 
avoidance, novelty seeking, reward dependence, and persis-
tence) and three character dimensions (cooperativeness, self-
directedness, and self-transcendence). The Korean version for 
parents was used with Cronbach alpha of 0.48–0.80 for the 
temperament scales and 0.64 to 0.68 for the character scales. 
Test-retest correlations ranged from 0.62 to 0.85 for the tem-
perament scales and from 0.76 to 0.79 for the character scales.

Statistical analysis
The demographic and clinical characteristics of the partici-

pants according to the NB frequency groups (Non NB, occa-
sional NB and frequent NB) were analyzed using χ2 tests for 
categorical variables and analysis of variance for continuous 
variables. To classify the distinct subtype of children with NB 
(occasional & frequent group, n=254), we performed LPA with 
the seven subscale of JTCI as indicator variables. Model solu-
tions were determined on the basis of the Bayesian Information 
Criterion (BIC) and entropy.31 BIC is a commonly used and re-
liable method of model fit determination which means better 
fit with lower BIC values.32 Entropy is an index that indicates the 

accuracy of assigning latent class membership. Higher proba-
bility value indicates more accurate classification. Comparisons 
between classes of continuous variables, including CBCL sub-
scales, were conducted by ANOVA. Classes were compared on 
gender and grade using χ2 tests. 

To protect from Type I error, a Bonferroni correction for mul-
tiple comparisons was applied. The adjusted p value will be the 
alpha-value divided by the number of comparisons (n): (ad-
justed alpha=0.05/n). The adjusted p value is described in each 
table. Analyses were executed using the SPSS version 22.0 (IBM 
Corp., Armonk, NY, USA) and R. Statistical significance was 
defined as a p value<0.05.

RESULTS

Characteristics of the nail biting frequency groups
(non NB vs. occasional NB vs. frequent NB)

A total of 681 children were recruited. We divided the chil-
dren according to their response to item 44 of CBCL (nail bit-
ing frequency group: non NB, occasional NB, and frequent 
NB). Of the total, 436 respondents (non NB) answered ‘not 
true’ to the item “bites fingernails” in CBCL, and 173 respond-
ed ‘sometimes true’ (occasional NB) and 72 responded ‘very 
true or often true’ (frequent NB). Table 1 shows the demograph-
ic data for each NB frequency group. There was no significant 
difference except for age among the three groups. Non NB 

Table 1. Demographic characteristics of the participants

Non NB (N=436) Occasional NB (N=173) Frequent NB (N=72) p*
Age of years† (M±SD) 9.71 (1.68) 10.21 (1.53) 10.06 (1.49) 0.002
Gender,‡ N (%) 0.571

Male 227 (33.3) 98 (14.4) 39 (5.7)
Female 210 (30.8) 75 (11.0) 33 (4.8)

Income(N=645),‡ N (%) 0.365
Low 21 (3.3) 4 (0.6) 6 (0.9)
Average 229 (35.5) 89 (13.8) 38 (5.9)
High 167 (25.9) 66 (10.2) 25 (3.9)

Paternal education status (N=665),‡ N (%) 0.12
Middle school graduate 9 (1.4) 4 (0.6) 2 (0.3)
High school graduate 121 (18.2) 65 (9.8) 30 (4.5)
University graduate 230 (34.6) 88 (13.2) 35 (5.3)
Postgraduate 63 (9.5) 15 (2.3) 3 (0.5)

Maternal education status (N=665),‡ N (%) 0.39
Middle school graduate 10 (1.5) 2 (0.3) 2 (0.3)
High school graduate 162 (24.4) 78 (11.7) 35 (5.3)
University graduate 225 (33.8) 78 (11.7) 31 (4.7)
Postgraduate 29 (4.4) 9 (1.4) 4 (0.6)

*Bonferroni-adjusted p-value, †ANOVA was used, ‡chi-square test was conducted. NB: nail biting
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group was younger than the other two groups.
   

Comparison of the JTCI among the nail biting 
frequency groups

The difference between the NB frequency groups accord-
ing to the subscales of the JTCI is presented in Table 2 and Fig-
ure 1. The differences among the three NB frequency groups 
in novelty seeking, harm avoidance, reward dependence, per-
sistence, self-directedness and cooperativeness were signifi-
cant even after the Bonferroni correction. Post hoc test using 
the Scheffe test confirmed statistically significant differences 
between the non NB group and the frequent NB group in all 
of the JTCI profiles except self-transcendence. 

   
Comparison of the CBCL among the nail biting 
frequency groups

All subscale scores of the CBCL between the three NB fre-
quency groups were significantly different after Bonferroni 
adjustment for multiple comparisons. The total, internalizing, 
externalizing, anxious/depressed, depression, withdrawn/de-
pressed, thought, rule-breaking, aggressive and miscellaneous 
behavioral problems were most severe in the frequent NB group, 
second severe in the occasional NB group, and least severe in 
the non NB group. The somatization subscale showed a signif-
icant difference between NB group and the non NB group, but 
there was no significant difference between the frequent and 
occasional NB group. Also, the attention problem subscale and 
the immature subscale were significantly higher in the frequent 
NB group than in the other groups, but there was no significant 
difference between the occasional NB group and the non NB 
group (Table 3, Figure 2).

Classification of children with NB using the JTCI
As a result of LPA, the statistical criteria suggested that a four-

class solution was the best modeling of the heterogeneity of 
the data. Four class solution (BIC=11,190.72, entropy=0.888) 

yielded smallest BIC compared to two class (BIC=11,300.06, 
entropy=0.935), three class (BIC=11,256.85, entropy=0.893), 
five class (BIC= 11,201.05, entropy=0.885) and six solution 
(BIC=11201.671, entropy=0.888). The four-class solution con-
sisted of class 1, labeled ‘adaptiveness’ (n=80; 32.65%); class 2, 
labeled ‘high reward dependence’ (n=58; 23.67%); class 3, la-
beled ‘low self-directedness’ (n=62; 25.31%); and class 4, labeled 
‘maladaptiveness’ (n=45; 18.37%) (Table 4). Class 1 (adaptive-
ness), which constituted the largest subgroup, had the highest 
level self-directedness and cooperativeness among the four 
classes. Class 2 (high reward dependence) showed the second 
highest novelty seeking, self-directedness, and cooperativeness 
values among all classes. Class 3 (low self-directedness) was 
characterized by low levels of reward dependence and persis-
tence across all classes. Class 4 (maladaptiveness), which is 
composed of the smallest number of participants, character-
istically shows the lowest self-directedness and cooperative-

Table 2. Comparison of the JTCI among the nail biting frequency groups

Mean (SD)
ANOVA (p†)

Post hoc
Non NB
(N=436)

Occasional NB
(N=173)

Frequent NB
(N=72)

Non NB vs.
occasional NB

Non NB vs.
frequent NB

Occasional NB vs.
frequent NB

Novelty seeking 17.06 (7.59) 19.15 (7.59) 20.25 (8.82) 8.16*** 0.008 0.004 0.932
Harm avoidance 18.48 (9.27) 20.15 (7.70) 22.35 (8.11) 7.04** 0.106 0.002 0.626
Reward dependence 29.90 (6.10) 29.50 (5.72) 27.97 (6.61) 3.1* 1.000 0.038 0.217
Persistence 26.20 (7.21) 25.57 (7.00) 22.86 (7.52) 6.67** 1.000 0.001 0.022
Self-directedness 35.38 (6.67) 33.98 (6.10) 31.07 (7.62) 13.94*** 0.058 <0.001 0.005
Cooperativeness 37.81 (6.93) 36.64 (6.77) 34.79 (7.87) 6.46** 0.193 0.002 0.179
Self-trascendence 11.61 (5.62) 11.27 (5.56) 11.46 (5.82) 0.23 1.000 1.000 1.000
†Bonferroni-adjusted p value for multiple comparison, *p<0.05, **p<0.01, ***p<0.0001. JTCI: Junior Temperament and Character Inventory, 
NB: nail biting
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ness level and the highest novelty seeking and harm avoidance 
among the four classes. 

   
Characteristics of four latent classes of personality 
in children with NB

The demographic characteristics of the four latent classes of 
personality in children with NB, were analyzed using the chi-
square test. As a result, there were no significant difference in 
age, sex, family income and parental education level. There was 

also no significant association between the NB frequency (ac-
cording to CBCL item 44) and the four latent classes of per-
sonality in children with NB, χ2 (3, n=245)=14.14, p=0.079.

A comparison of CBCL subscales between four latent class-
es showed statistically significant differences after Bonferroni 
correction in all subscales (Table 5, Figure 3). In total problems 
and externalizing problem subscale, class 4 (maladaptiveness) 
had the highest score, and class 1 (adaptiveness) had the lowest 
score, but there was no statistically significant difference be-
tween class 3 (low self-directedness) and class 2 (high reward 
dependence). The internalizing problems subscale scores were 
higher in the order of class 4 (maladaptiveness), class 3 (low 
self-directedness), class 2 (high reward dependence) and class 
1 (adaptiveness), but there was no statistically significant dif-
ference between class 4 (maladaptiveness) and class 3 (low self-
directedness) and between class 2 (high reward dependence) 
and class 1 (adaptiveness). 

DISCUSSION

This study aimed to explore the association between per-
sonality profile and problem behaviors in children with NB. 
First, we compared the personality and behavioral character-
istics between children with NB and children without NB in 
a community-based sample. Next, we explored the association 
between personality profile and problem behaviors in children 
with NB.

A previous study compared the personality of 130 subjects 
with obsessive compulsive disorder (OCD) to 185 healthy sub-
jects and found that higher harm avoidance scores and lower 

Table 3. Comparison of the CBCL among the nail biting frequency groups

Mean (SD)
ANOVA (p†) Post hocNon NB

(N=436)
Occasional NB

(N=173)
Frequent NB

(N=72)
Total 45.46 (10.03) 51.40 (8.59) 57.39 (7.94) 61.96*** 3>2>1
Internalizing 46.75 (8.71) 50.93 (8.81) 55.25 (10.02) 35.57*** 3>2>1
Externalizing 47.05 (9.05) 51.40 (8.68) 54.97 (9.05) 28.05*** 3>2>1
Anxious/depressed 52.43 (4.86) 54.02 (5.93) 57.46 (7.47) 27.75*** 3>2>1
Withdrawn/depressed 52.55 (4.73) 54.06 (5.49) 57.32 (8.18) 25.85*** 3>2>1
Somatization 52.28 (4.35) 53.77 (5.29) 54.14 (6.10) 8.84*** 3>1, 2>1
Immature 52.75 (5.00) 53.79 (5.92) 56.63 (6.34) 16.49*** 3>1, 3>2
Thought problem 52.43 (4.46) 54.90 (5.87) 58.76 (7.19) 52.07*** 3>2>1
Attention problem 52.34 (4.94) 53.02 (4.73) 56.15 (6.54) 17.42*** 3>1, 3>2
Rule-breaking 52.90 (4.66) 54.52 (5.81) 56.54 (6.50) 18.15*** 3>2>1
Aggressive behavior 52.56 (4.77) 53.71 (5.55) 56.29 (6.47) 17.06*** 3>2>1
Miscellaneous 52.09 (4.25) 55.24 (5.86) 61.49 (5.61) 124.97*** 3>2>1
Non NB=1, Occasional NB=2, III= Frequent NB=3. †Bonferroni-adjusted p value for multiple comparison, ***p<0.0001. CBCL: Child Be-
havior Checklist, NB: nail biting
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reward dependence, self-directedness and cooperativeness 
scores.33 Consistent with the previous study, we show that youth 
whose parents endorsed frequent NB on the CBCL showed 
higher harm avoidance and significantly lower reward depen-
dence, self-directedness and cooperativeness in personality 
compared to children without NB. This personality similarity 
between OCD and NB supports the classification of trichotil-
lomania and skin picking, which are reported to share similar 
psychopathology to NB, as obsessive compulsive and related 
disorders in DSM-5.16,34 However, the distinction between OCD 
and NB is that novelty seeking was reported to be low in the 
previous study of OCD but higher in youth with NB in the cur-
rent study.35

In a study of trichotillomania, one of the other pathological 
grooming disorders, novelty seeking was also high36 Previous 

research have found a population association between D4 do-
pamine receptor gene and the normal personality trait of nov-
elty seeking.37 The high novelty seeking in youth with NB sup-
port greater dopaminergic involvement and indicate that the 
impulsivity aspect must be considered in the classification of 
pathological grooming disorders including trichotillomania, 
skin picking and NB.

Our findings reveal distinct subtypes of children with NB. 
Children who belong to class 1 (adaptiveness), who showed 
the highest level self-directedness and cooperativeness among 
the four classes, and class 2 (high reward dependence), who 
showed slightly lesser compared to Class 1 but still high level 
of self-directedness and cooperativeness, had less severe be-
havioral problems compared to the children belonging to class 
3 (low self-directedness) and class 4 (maladaptiveness) who 

Table 4. Classification of children with NB using the JTCI

Mean (SD)

ANOVA (p†) Post hocClass 1
(adaptiveness)

(N=80)

Class 2
(high reward dependence)

(N=58)

Class 3
(low self-directedness)

(N=62)

Class 4
(maladaptiveness)

(N=45)
Novelty seeking 12.24 (4.25) 23.29 (4.53) 17.50 (4.80) 30.13 (4.98) 163.88*** 4>2>3>1
Harm avoidance 15.80 (5.84) 19.91 (7.78) 22.90 (6.34) 27.89 (6.65) 34.91*** 4>3>1, 4>2>1
Reward dependence 30.68 (4.81) 32.88 (4.68) 23.66 (5.29) 28.67 (5.20) 38.59*** 2>4>3, 2>1>3
Persistence 28.23 (6.66) 26.60 (6.26) 19.73 (5.44) 23.24 (7.43) 22.81*** 2>3, 1>3, 1>4
Self-directedness 39.46 (3.86) 34.88 (3.49) 28.42 (4.50) 26.09 (4.37) 142.11*** 1>2>3>4
Cooperativeness 42.99 (3.64) 35.97 (3.81) 34.19 (4.78) 26.64 (5.10) 146.65*** 1>3>4, 1>2>4
Self-transcendence 8.70 (4.90) 14.66 (4.98) 8.84 (3.89) 15.13 (5.34) 32.65*** 4>3, 2>3, 4>1,  

  2>1
†Bonferroni-adjusted p value for multiple comparison, ***p<0.0001. NB: nail biting, JTCI: Junior Temperament and Character Inventory 

Table 5. Characteristics of four latent classes of personality in children with NB

Mean (SD) 

ANOVA (p†) Post hocClass 1
(adaptiveness)

(N=80)

Class 2
(high reward 
dependence)

(N=58)

Class 3 
(low self-directedness)

(N=62)

Class 4
(maladaptiveness)

(N=45)

Total 47.91 (5.43) 51.95 (7.16) 55.40 (9.12) 60.96 (8.70) 31.39*** 4>3>1, 4>2>1
Internalizing 47.81 (6.85) 50.62 (8.23) 55.19 (10.14) 57.91 (9.38) 16.82*** 3>1, 3>2, 4>1, 4>2
Externalizing 47.35 (6.10) 52.34 (7.40) 53.23 (9.01) 60.60 (8.65) 28.68*** 4>3>1,4>2>1
Anxious/depressed 52.05 (3.56) 54.16 (5.05) 56.15 (7.59) 59.91 (7.89) 17.57*** 4>3>1>, 4>2
Withdrawn/depressed 52.36 (3.75) 54.21 (5.52) 57.15 (7.86) 57.87 (7.70) 10.87*** 3>1, 4>1, 4>2
Somatization 52.54 (4.02) 52.84 (4.01) 54.97 (7.02) 56.09 (6.34) 5.76*** 4>1, 4>2
Immature 51.69 (3.56) 53.29 (4.90) 56.05 (7.21) 59.60 (6.24) 22.51*** 4>3>1, 4>2
Thought 54.06 (4.92) 54.24 (5.08) 57.98 (7.87) 59.16 (6.79) 10.25*** 3>1, 3>2, 4>1, 4>2
Attention 51.06 (2.38) 52.91 (3.98) 55.45 (6.15) 58.29 (6.75) 24.35*** 4>3>2, 3>1
Rule-breaking 52.29 (3.72) 54.91 (5.48) 55.47 (6.33) 59.91 (6.88) 18.46*** 4>3>1, 4>2
Aggression 51.11 (2.24) 54.02 (4.98) 54.94 (5.40) 60.38 (7.56) 32.88*** 4>3>1, 4>2>1
Higher values denote more severe symptoms. †Bonferroni-adjusted p value for multiple comparisons, ***p<0.0001. NB: nail biting
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generally showed low levels of self-directedness and coopera-
tiveness. Among the children with NB, the difference between 
classes with and without problematic behavior is high persis-
tence, high reward dependence and high self-directedness. The 
class with the above three characteristics (low persistence, low 
reward dependence, low self-directedness) have reported asso-
ciation with resilience in previous studies.38,39 Therefore, these 
three characteristics of high persistence, high reward depen-
dence and high self-directedness, could reflect a protective re-
silience factor for the development of psychopathology in youth 
with NB.

Class 3 (low self-directedness), who demonstrated the lowest 
reward dependence and persistence among four classes, had 
no significant differences in CBCL internalizing, withdrawn/
depressed, somatization and thought problem compared to 
Class 4 (maladaptiveness), who showed the lowest self-direct-
edness and cooperativeness level and the highest novelty seek-
ing and harm avoidance. Personality profiles of children be-
longing to Class 3 (low self-directedness), who showed high 
levels of harm avoidance and low levels of novelty seeking, re-
ward dependence, self-directedness and persistence, is consis-
tent with the personality profiles of patients with anxiety dis-
orders, which is characterized by high harm avoidance and low 

novelty seeking and self-directedness.40 In a previous study, co-
morbidity in youth (aged 5 to 18 years) with NB who visited 
psychiatric clinics was examined,17 and anxiety disorder was 
comorbid in about 20% of youth with NB.17 Therefore, we can 
speculated that class 3 (low self-directedness) may represent 
a possible group of children susceptible to anxiety disorders. 
In addition, children with NB in Class 4 (maladaptiveness) are 
the most vulnerable of the children with NB, interventions fo-
cused on functional impairment and externalizing comorbidity 
may be helpful for children with NB who showed tempera-
ment profile similar to Class 4 (maladativenes); low self-di-
rectedness and cooperativeness and high novelty seeking and 
harm avoidance.

In the same previous study of comorbid conditions in youth 
with NB visiting psychiatric clinics, the most common coexist-
ing condition was reported to be attention deficit hyperactivi-
ty disorder.17 In the present study, the attention problems sub-
scale of the CBCL was significantly different among the three 
NB frequency groups. In a report with small samples (n=20) on 
neurocognitive findings of skin picking, a disease entity simi-
lar to NB, impairments of motor inhibition was observed.41 In 
the replication study with slightly larger samples (n=55), emo-
tion-based impulsivity (tendency to act rashly under extreme 
negative or positive emotion) showed significant differences 
between children with skin picking and controls.42 In the cur-
rent study, emotion-based impulsivity was not directly mea-
sured. However, consistent with results of the previous studies, 
there was a significant difference among the groups (non NB 
vs. occasional NB vs. frequent NB) in terms of novelty seeking 
(rapid reactive) and reward dependence, which are known to 
be highly related to impulsivity. Therefore, NB may be associ-
ated with impulsivity similar to the pathological skin picking 
disorder. Further research is needed to clarify the etiology of 
pathological grooming disorder including NB, skin picking and 
trichotillomania.

It should be noted that this study investigated a community 
sample and not a clinic referred sample. Due to referral biases, 
it is difficult to investigate the nature of NB itself in clinically 
referred patients in which comorbid conditions are prevalent 
and severe. Another noteworthy feature is that the extent of 
problematic behaviors was regardless of frequency of NB. There 
was no significant difference in the distribution of the four la-
tent classes of personality in children with NB according to fre-
quency of NB in this study. Therefore, clinical considerations 
of personality factors for development of problematic behav-
iors in children with NB should be conducted closely, regard-
less of the frequency of the biting habit.

In the current study, NB was evaluated only by a single item 
of the parent-reported CBCL. Moreover, since this study relies 
on the report of the caregiver, there is a possibility that it will 

65

60

55

50

45

40

W
ith

draw
n depres

sed

So
mati

zat
ion

Im
matu

re

Th
ough

t

Atte
ntio

n

Rule-
brea

king

Agg
res

siv
e

Anxii
ous d

epres
sedTotal

Inter
nali

zin
g

Exte
rnali

zin
g

T 
sc

or
e

Figure 3. CBCL comparisons among four classes of children with 
NB. There was statistically significant differences among four la-
tent classes in children with NB after Bonferroni correction in all 
CBCL subscales. In total problems, class 4 (maladaptiveness) 
had the highest score, and class 1 (adaptiveness) had the lowest 
score. The internalizing problem subscale scores were higher in 
the order of class 4 (maladaptiveness), class 3 (low self directed-
ness), class 2 (high reward dependence), class 1 (adaptiveness). 
The externalizing problem subscale score was also statistically 
significant, with the highest level of class 4 (maladaptiveness) 
and the lowest level of class 1 (adaptiveness). ***p<0.0001. CBCL: 
Child Behavior Checklist, NB: nail biting.

***
***

*** ***
***

***
*** *** ***

*** ***

Class 1 (adaptiveness)
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be influenced by the subjectivity of the parents. It is also possi-
ble that the caregiver may not accurately recognize the child’s 
behavioral status. In particular, NB may have been underesti-
mated as it may have gone unrecognized by the parents. Last-
ly, we did not investigate the presence of NB habit in the past. 
Therefore, it is possible that a child who had a NB habit in the 
past may be assigned as the control group. 

In this study, we observed that children with NB, which was 
generally thought of as a benign behavior, have significantly 
more problematic behaviors compared to children without 
NB. When the children with NB were classified into subgroups 
according to personality profiles, it was found that the partici-
pants with NB who showed lowest self-directedness and co-
operativeness and highest novelty seeking and harm avoidance 
personality profiles have highest tendencies for problematic 
behavior irrespective of the frequency of NB. Therefore, ac-
companying personality profiles should be considered when 
assessing behavioral problems in children with NB. 
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