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Warts are common benign skin and mucosa 
lesions caused by human papillomavirus that 
can occur anywhere on the body. The disease 
is more common in children than in adults.1 
The prevalence of cutaneous warts in children 
varies from 3.3% in the US2 to 24% in Australia3 

and 33% in Netherlands.4 

Since both genital and extragenital warts can 
adversely affect patient quality of life (QoL), 
it is important for clinicians to understand the 

effect of warts on patient QoL and improve 
clinician awareness of the negative effects of 
skin diseases on QoL. 

Most relevant research has focused on QoL in 
adults with genital warts.5-8 The persistence 
and recurrence of genital warts, treatment 
resistance, and the duration of treatment may 
have profound negative effects on patient QoL. 
The effect of skin diseases, including warts, 
on QoL in children has been reported to be 
impaired in cross-validation or validation 
of QoL questionnaire studies with limited 
number of wart patients.9-12 This study aimed 
to determine the effect of extragenital warts on 
QoL in Turkish pediatric patients, as well as 
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ABSTRACT

Background. The negative effect of genital and extragenital warts on adult patient quality of life (QoL) is well 
known; however, the literature lacks data on the effect of extragenital warts on Turkish pediatric patient QoL. 
The aim of this study was to determine the effect of extragenital warts that persist for ≥6 months on Turkish 
pediatric patient QoL, as well as to determine the relationship between patient demographic and clinical 
characteristics, and QoL.

Methods. The Pediatric Quality of Life Inventory Version 4.0 (PedsQLTM 4.0) was administered to 85 children 
and their parents (patient group), and 85 age- and gender-matched children without any skin disease and their 
parents (control group). Children’s Dermatology Life Quality Index (CDLQI) was administered to the patients. 
Higher CDLQI and PedsQLTM are indicative of lower QoL. 

Results. Median wart duration and median age at the time of wart onset was 12 months (range 6-84) and 10 years 
(range 1-16), respectively. In the patient group mean (±Standard deviation [SD]) CDLQI score was 5.20 ± 5.97, 
and warts had the greatest negative effect on CDLQI symptoms and feelings scores. Mean (±SD) PedsQLTM total 
score was higher in the affected patients than that for the controls (23.42 ± 12.33 versus 15.81 ± 7.37, P<0.001), and 
school, social and emotional functionality subscales exhibited the greatest differences between these groups. 
Mean (±SD) PedsQLTM total score for the patients’ parents was higher than that for the controls’ parents (25.94 
± 12.49 versus 17.81 ± 6.87, P<0.001), and social and emotional functionality subscales exhibited the greatest 
difference between these groups. 

Conclusions. The findings show that Turkish children with warts that persist for ≥6 months had lower QoL 
than the controls. 
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to determine the relationship between patient 
demographic and clinical characteristics, and 
QoL.

Material and Methods

Study design and patient selection

The Pediatric Quality of Life Inventory Version 
4.0 (PedsQLTM 4.0) Generic Core Scales was 
administered to 85 children aged 8-17 years with 
warts and their parents (patient group), and 85 
age- and gender-matched children without any 
skin disease and their parents (control group) 
in this case-control study. Although patients 
were matched for age and gender, the parents 
of patients were not matched. In addition, the 
Children’s Dermatology Life Quality Index 
(CDLQI) was administered only to the patients. 
All patients had warts that persisted for ≥6 
months, were aged 8-17 years, and did not 
have any learning or intellectual disability. The 
control group included healthy siblings of any 
patient aged 8-17 years who were examined 
for another dermatological disease other than 
warts. The patients and controls were divided 
into 2 age subgroups (8-12 and 13-17 years). 
Demographic data, disease duration, age 
at the time of disease onset, lesion number 
and localization, and previous and current 
treatments were noted. The study protocol 
was approved by the Hacettepe University 
Ethics Committee (G-14/258, June 4, 2014), and 
written informed consent was obtained from 
all the children’s parents. All study procedures 
were performed in accordance with the ethical 
principles of the 1964 Declaration of Helsinki.

Data collection and measurements

The 10-item CDLQI was used to measure the 
effects of warts on QoL in children. The CDLQI 
is a commonly used dermatology-specific tool 
used to evaluate the effect of skin disorders on 
QoL in children and has been used in many 
studies.13,14 The CDLQI includes the following 
subscales: symptoms and feelings (items 1-2), 
leisure (items 4-6), school or holidays (item 7), 

personal relationships (items 3 and 8), sleep 
(item 9), and treatment (item 10). The patient 
group were instructed to answer the CDLQI 
items by their selves according to how their 
warts affected them during the preceding 
week. The CDLQI total score was calculated by 
summing the scores of each of the 10 items; the 
minimum score is 0, versus a maximum score 
of 30. CDLQI total scores were then assigned 
to 5 score bands, as previously reported: 0-1, 
no negative effect on QoL, 2-5, a small negative 
effect on QoL, 6-10, a moderate negative effect 
on QoL, 11-20, a large negative effect on QoL, 
and 21-30, an extremely large negative effect 
on QoL.15 Permission to use the CDLQI was 
obtained from Professor Andrew Y. Finlay. 

The PedsQLTM 4.0 Generic Core Scales is used 
to assess QoL in children aged 2-18 years and 
includes 23 items and 4 subscales; physical 
health (8 items), emotional functionality (5 
items), social functionality (5 items), and school 
functionality (5 items).16 The patients, controls, 
and their parents were instructed to provide 
answers to the items based on how much the 
warts affected the patients during the preceding 
month. The total PedsQLTM score is calculated 
by summing the subscale scores; the minimum 
score is 0, versus a maximum score of 92. 
Higher PedsQLTM scores indicate poorer QoL. 
Permission was obtained from J.W. Varni to use 
the PedsQLTM in this study. 

Statistical analysis

Statistical analysis was performed using IBM 
SPSS Statistics for Windows v.21.0 (IBM Corp., 
Armonk, NY). Descriptive statistics were used 
to describe the participants’ demographic 
characteristics. The Shapiro-Wilk test was used 
to determine the normality of the distribution 
of numeric variables. Data is expressed as mean 
± standard deviation (SD) or median (range) 
as appropriate. The Mann-Whitney U test was 
used to compare PedsQLTM scores between 
patients and controls, as well as between their 
parents. Additionally, the Mann-Whitney U 
test was used to identify differences in CDLQI 
scores according to age at the time of disease 
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onset and disease duration, and to identify 
differences in PedsQLTM scores according to 
lesion localization, gender, and the presence 
of previous therapies. Spearman’s correlation 
coefficient was used to determine the correlation 
between CDLQI and PedsQLTM scores, and 
number of lesions, whereas the Kruskal-Wallis 
test was used to identify differences in CDLQI 
and PedsQLTM scores, according to treatment 
modalities. The level of statistical significance 
was set at p <0.05.

Results

The study included 85 patients (44 females 
and 41 males) and their parents (n= 85) and 
85 healthy controls (44 females and 41 males) 
and their parents (n= 85). Warts were most 
commonly located on the hands (42.4%), 
followed by the face (41.2%) and feet (32.9%). 
Table I summarizes the demographic and 
clinical characteristics of the patients.

Table I. Demographic and clinical characteristics of the participants, and CDLQI total and subscale scores.
Data Patients (n = 85)
Age in years, median (range) 12 (8-17)

8-12 years, n (%) 49 (57.6%)
13-17 years, n (%) 36 (42.4%)

Gender, n (%)
Male 41 (48.2%)
Female 44 (51.8%)

Disease duration in months, median (range) 12 (6-84)
Age at the time of disease onset in years, median (range) 10 (1-16)
Number of lesions, median (range) 3 (1-50)
Lesion site, n (%)

Hands 36 (42.4%)
Face 35 (41.2%)
Arms 5 (5.9%)
Legs 4 (4.7%)
Feet 28 (32.9%)

Previous treatments, n (%)
Cryotherapy with liquid nitrogen 41 (48.2%)
Topical salicylic acid 14 (16.5%)
Other therapies (TCA, tea tree oil, and topical tretinoin cream) 6 (7.1%)
No treatment 24 (28.2%)

Family history of warts, n (%)
Yes 32 (37.6%)
No 53 (62.4%)

CDLQI Total score, mean ± SD 5.20 ± 5.97
Symptoms and feelings 1.66 ± 1.53
Leisure 1.27 ± 2.17
School or holidays 0.47 ± 0.87
Personal relationships 0.79 ± 1.39
Sleep 0.39 ± 0.77
Treatment 0.59 ± 0.93

IR: interquartile range, TCA: trichloroacetic acid, n: number, %: percentage, CDLQI: Children’s Dermatology Life Quality 
Index.
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CDLQI score

Among the patients, the mean (±SD) CDLQI 
score was 5.20 ± 5.97. In 32.9% (n= 28) of patients 
the negative effect on QoL was categorized as a 
small, whereas warts had extremely large effect 
on QoL in 5.9% (n= 5) of the patients (Fig. 1).

CDLQI subscale analysis showed that warts had 
the greatest negative effect on CDLQI symptoms 
and feelings scores, with a mean (±SD) score of 
1.66 ± 1.53, whereas school or holidays, leisure, 
personal relationships, sleep, and treatment 
subscales were not affected by warts in any of 
the patients (Table I). There was not a significant 
correlation between CDLQI score, and age, 
age subgroup, age at the time of disease onset, 
lesion site, disease duration, treatment option, 
or previous treatments; however, there was a 
weak positive correlation between the number 
of lesions and CDLQI score (r=0.26, P=0.02). 

PedsQLTM 4.0 Generic Core Scales 

The mean (±SD) PedsQLTM total score was 
higher in the children in the patient group 
than in those in the control group (23.42 ± 12.33 
versus 15.81 ± 7.37, P<0.001). The mean (±SD) 
school functionality subscale score (6.20 ± 3.19 
versus 4.11 ± 2.67, P<0.001), social functionality 
subscale score (4.38 ± 3.63 versus 1.69 ± 1.67, P 
<0.001), and emotional functionality subscale 
scores (5.56 ± 3.98 versus 4.05 ± 2.69, P= 0.029) 
exhibited the greatest difference between the 

children in the patient and control groups (Table 
II and Fig. 2).

The mean PedsQLTM total score in the patients’ 
parents was higher than in the controls’ parents 
(25.94 ± 12.49 versus 17.81 ± 6.87, P<0.001). 
The mean social functionality and emotional 
subscale scores exhibited the greatest difference 
between the parents of the patients and controls 
(5.07 ± 3.68 versus 2.19 ± 2.22, P<0.001 and 
6.54 ± 4.05 versus 4.09 ± 2.58, P<0.001, Table 
II and Fig. 2). There was not a significant 
correlation between PedsQLTM score (patients, 
parents, and controls), and age, age group, and 
gender. There was not a significant correlation 
between PedsQLTM total score (patients), 
and lesion number, disease duration, age of 
disease onset, treatment option, or previous 
treatments. The localization of warts did not 
significantly affect the PedsQLTM total scores 
of the patients. However, the presence of warts 
on legs significantly decreased PedsQLTM social 
functionality subscale score, and the presence of 
warts on feet significantly decreased PedsQLTM 
school functionality subscale score (P=0.04 and 
P=0.04, respectively).

Discussion

The literature includes several studies on the 
effect of anogenital warts on QoL in adults.5,6,17; 
however, few studies have investigated the role 
of extragenital warts on patient QoL. Salah18 

administered the Dermatology Life Quality 
Index to adults with genital warts and adults 
with extragenital warts to compare the effect of 
warts on QoL, and observed that extragenital 
warts had a greater negative effect on patient 
QoL than genital warts. 

Chronic skin diseases in children, including 
atopic dermatitis, psoriasis, acne, and vitiligo, 
can negatively affect QoL due to their associated 
social, psychological, and physical burden.19-22 
Lewis-Jones and Finlay9 administered the 
CDLQI to 233 children with psoriasis, eczema, 
molluscum contagiosum, acne, moles, scabies, 
and alopecia, as well as 34 children with warts, 

Fig. 1. Distribution of the patients according to 
CDLQI score.
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all aged 4-16 years. Their findings showed that 
the mean CDLQI score in the children with 
warts was significantly higher than in those in 
the control group (3.3 versus 0.38). Balci et al.10 

examined the validity of the Turkish version of 
the CDLQI in a study that included 154 children 
with skin diseases and 58 children with health 
problems unrelated to skin. Among the 154 
children included, 21 had warts. They reported 
that warts had a mild to moderate negative 

effect on the CDLQI score. Beattie et al.11 

studied 379 children with chronic skin diseases 
and their parents, including 24 patients with 
warts, and compared them to 161 children with 
other chronic diseases, such as cerebral palsy, 
renal disease, diabetes, and cystic fibrosis. The 
mean CDLQI score in the patients with warts 
was 2.87. In the present study the mean CDLQI 
score in the children with warts was 5.20, which 
is higher than that in the earlier studies, this 

Table II. Comparison of PedsQLTM total and subscale scores in patients, controls, and their parents. 

PedsQLTM scales
Children Parents

Patients  
(n = 85)

Controls  
(n = 85) P Patients  

(n = 85)
Controls  
(n = 85) P

Physical health 7.26 ± 5.18 5.98 ± 3.53 0.209 8.80 ± 6.13 6.92 ± 3.98 0.059
Emotional functionality 5.56 ± 3.98 4.05 ± 2.69 0.029 6.54 ± 4.05 4.09 ± 2.58 <0.001
Social functionality 4.38 ± 3.63 1.69 ± 1.67 <0.001 5.07 ± 3.68 2.19 ± 2.22 <0.001
School functionality 6.20 ± 3.19 4.11 ± 2.67 <0.001 5.53 ± 3.37 4.61 ± 2.67 0.098
PedsQLTM total score 23.42 ± 12.33 15.81 ± 7.37 <0.001 25.94 ± 12.49 17.81 ± 6.87 <0.001
P < 0.05 is shown as bold. 
n: number; PedsQLTM: Pediatric Quality of Life Inventory.

Fig. 2. PedsQLTM total and subscale score in the patients, controls, and their parents.
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may be explained by the fact that patients that 
have warts greater than 6 months are more 
likely to seek medical attention and more likely 
frustrated.9-11

This study is the first to use PedsQLTM to 
determine the effect of warts on QoL in 
children. The PedsQLTM Version 4.0 Generic 
Core Scales is widely used for measuring 
patient and parental perceptions of health-
related QoL in pediatric patients with acute 
and chronic diseases. It is a brief, practical, 
developmentally appropriate, reliable, and 
valid scale designed to measure physical, 
emotional, social, and school functioning, and 
is available in multiple languages. The fact 
that PedsQLTM is not commonly used in QoL 
studies related to dermatological diseases and 
the present study is the first to use this scale to 
investigate children with warts is a particular 
strong suit of the present study. Varni et al.23 
showed that pediatric patients with moderate-
to-severe plaque psoriasis had significantly 
lower physical, emotional, social, and school 
functioning, as compared to healthy children, 
based on PedsQLTM scores. In the present study, 
mean PedsQLTM total score for the patient group 
was higher than that for the control group. 
Additionally, the decreased PedsQLTM social 
functionality subscale score in patients with 
warts on legs, and the decreased PedsQLTM 
school functionality subscale score in patients 
with warts on feet may be explained by the fact 
that these areas are covered by clothing. 

The present study has a few limitations, 
including its small study sample. As the study 
was conducted at a single research center, 
the findings lack generalizability. Another 
limitation is that the patient group only 
comprises those who were already motivated 
to seek treatment which may lead a possible 
sampling bias in this study because the warts 
are already symptomatic or affecting QoL 
enough to seek treatment. 

In conclusion, this study shows that warts 
persisting for ≥6 months had a small negative 
effect on QoL in pediatric wart patients, as 
compared to the controls. Warts had the greatest 

negative effect on PedsQLTM school, social, and 
emotional functionality scores, and CDLQI 
symptoms and feelings scores, based on patient 
scores. According to the parents’ PedsQLTM 
scores, warts primarily had a negative effect 
on children’s social and emotional functioning. 
Clinicians should be aware of the negative effect 
of warts on pediatric patient QoL and treat kids 
that are severely affected more aggressively 
than watch and wait. QoL screening should be 
included in the routine evaluation of childhood 
warts and the findings should be incorporated 
into the therapeutic decision-making process. In 
addition to the effects of wart treatment on QoL, 
the degree of discomfort children of different 
ages is willing to undergo to eliminate warts 
should also be investigated in future studies.
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