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Abstract

Background/Aim. Acne is a common problem in ado-
lescent children with considerable emotional and psycho-
logical effects. The aim of this study was to determine the
self-reported prevalence of acne and to assess its impact
on the quality of life in high school pupils in Serbia.
Methods. The cross-sectional study was conducted in
May 2011 in two medical high schools in Serbia. Only pu-
pils who gave a written informed consent to participate in
the study (n = 440) were asked to fill in two question-
naires: short demographic questionnaire and Cardiff Acne
Disability Index (CADI), a disease-specific questionnaire
measuring disability induced by acne. Internal consistency
(tested by Cronbach’s alpha) and item-total score correla-
tions (Spearman's correlation analysis) were used for reli-
ability analyses. Results. The study population consisted
of 440 pupils, 281 from Belgrade and 159 from Užice.
Among them 371 (84.3%) were girls and 69 (15.7%) boys,
with similar sex distribution in Belgrade and Užice. The
total mean age of pupils was 16.48 years (SD = 0.55). Out
of 440 pupils 228 (51.8%) self-reported their acne. The
acne prevalence was significantly higher in pupils from
Užice (73.6%) than in those from Belgrade (39.6%). The
overall mean CADI score for the whole sample was 2.87 ±
2.74, with the similar quality of life impairment in adoles-
cents from Belgrade and from Užice. The mean Cron-
bach’s alpha was 0.82. Conclusion. This study shows that
the quality of life impairment due to acne is mild for the
majority of the affected pupils. The Serbian version of the
CADI is a reliable, valid, and valuable tool for assessing
the impact of acne on the quality of life.
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Apstrakt

Uvod/Cilj. Akne predstavljaju esto oboljenje adolesce-
nata, sa zna ajnim emocionalnim i psihološkim uticajem.
Cilj ovog istraživanja bio je da se proceni prevalencija
akni i njihov uticaj na kvalitet života srednjoškolaca u Sr-
biji. Metode. U maju 2011. godine sprovedena je studija
preseka u dve srednje medicinske škole u Srbiji. Samo
u enici koji su dostavili pisanu saglasnost za u eš e u
studiji (n = 440) zamoljeni su da popune dva upitnika:
kratak opšti standardni upitnik i Kardifov indeks nespo-
sobnosti u vezi akni (CADI), specifi ni upitnik za proce-
nu kvaliteta života obolelih od akni. Za analizu pouzda-
nosti CADI upitnika koriš eni su Kronbahov koeficijent
alfa (za testiranje unutrašnje konzistentnosti upitnika) i
Spirmanova korelaciona analiza. Rezultati. Studijsku
populaciju sa injavalo je 440 u enika, 281 iz Beograda i
159 iz Užica. Me u njima je bilo 371 (84,3%) devoj ica i
69 (15,7%) de aka, sa sli nom distribucijom po polu u
oba grada. Ukupan prose ni uzrast u enika bio je 16,48
godina (SD = 0,55). Od 440 u enika njih 228 (51,8%)
navelo je postojanje akni. Prevalencija akni bila je zna aj-
no viša kod u enika iz Užica (73,6%) nego kod onih iz
Beograda (39,6%). Ukupni prose ni CADI skor za ceo
uzorak bio je 2,87 ± 2,74, sa sli nim smanjenjem kvali-
teta života kod adolescenata u Beogradu i Užicu. Kron-
bahov koeficijent alfa iznosio je 0,82. Zaklju ak. Studija
je pokazala da je kod ve ine u enika sa aknama umereno
narušen kvalitet života. Srpska verzija CADI upitnika je
pouzdana, validna i korisna za procenu uticaja akni na
kvalitet života adolescenata.

Klju ne re i:
akne; adolescenti; škole; srbija; prevalenca; kvalitet
života; upitnici.
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Introduction

Acne vulgaris is one of the most common skin diseases.
Almost every individual has some degree of acne during pu-
berty, with spontaneous resolution occurring in early adult
life. Occasionally, the disease persists longer or even remains
a lifelong problem 1.

Although skin diseases are sometimes thought as unim-
portant, even trivial, acne has a considerable psychological
impact on affected individuals 2. Previous studies on the psy-
chosocial impact of acne have documented dissatisfaction with
the appearance, embarrassment, self-consciousness and lack of
self-confidence in acne patients 3, 4. Social dysfunctions have
also been observed, including concerns regarding social inter-
actions with the opposite gender, appearances in public, inter-
actions with strangers and reduced employment opportuni-
ties 5, 6. The levels of social, psychological and emotional im-
pairments in acne may be compared with chronic diseases
such as asthma, epilepsy, diabetes and arthritis and do not nec-
essarily follow positive correlation with dermatological dam-
age and real cosmetic problems 7. Because of that, it is im-
perative to evaluate both the psychological impact of acne on
the adolescents and its repercussion on patients’ quality of life.
It seems that adolescents are more influenced by the psycho-
social effects of acne than older patients 8. Many teenagers
with acne may suffer for years before being given effective
therapy and the majority even do not seek any professional
advice for managing acne 9, although it has been proven that
effective treatment results in improvement of quality of life
(QoL) measurement 10.

The aim of this study was to determine the self-reported
prevalence of acne, its psychosocial impact and repercussion
on quality of life in high school pupils in Serbia.

Methods

The cross-sectional study was conducted in May 2011
in two medical high schools in Serbia, one in Belgrade and
another in Užice, the town in the central part of Serbia. Pupil
participation was voluntary and anonymous and the written
informed consent was obtained by their parents. The per-
centage of the second class pupils who agreed to partcipate
in the study was somewhat higher in Užice (159/210; 75.7%)
than in Belgrade (281/376; 74.7%). All 440 pupils (281 from
Belgrade and 159 from Užice) were asked to fill in two
questionnaires: short demographic questionnaire and the
Cardiff Acne Disability Index – CADI 11.

A short demographic questionnaire included questions
on the presence of acne, disease duration, treatment, pres-
ence of any other coexisting skin disease and family history
of acne.

The CADI is a disease-specific questionnaire measuring
disability induced by acne. It is a short, 5-item questionnaire.
The response to each of five questions is scored from 0 to 3,
with a total maximum score of 15. The higher score means
that more quality of life is impaired in affected individuals.
We used the Serbian version of the CADI 12 to asses the im-
pact of acne on the pupils’ quality of life.

Written informed consent was obtained from pupils’
parents.

Statistical analysis

Categorical variables were expressed as counts and per-
centages while continuous variables were presented as mean
± standard deviation. The differences between variables were
assessed by 2 or t-test. Internal consistency (tested by Cron-
bach’s alpha) and item-total score correlations (Spearman's
correlation analysis) were used for reliability analyses. Sta-
tistical analysis was performed with the Statistical Package
for the Social Sciences, SPSS version 17.0 (SPSS Inc., Chi-
cago, IL, USA). A two-tailed probability value of 0.05 or
less was considered significant.

Results

The study population consisted of 440 pupils (281 from
Belgrade and 159 from Užice. Among them 371 (84.3%)
were girls and 69 (15.7%) boys, with similar sex distribution
in Belgrade and Užice. The total mean age of pupils was
16.48 years (SD = 0.55 years). Out of 440 pupils 228
(51.8%) self-reported their acne. The acne prevalence was
significantly higher in Užice (117/159, 73.6%) than in Bel-
grade (111/281, 39.6%). It was more prevalent in boys
(41/69, 59.4%) than in girls (187/228, 50.4%).

Demographic and disease characteristics of 228 adoles-
cents with acne are presented in Table 1. The majority of them
were girls 187 (82%) and only 41 (18%) were boys with simi-
lar sex distribution in Belgrade and Užice. Pupils with acne
from Užice were older compared to those from Belgrade.

Among affected pupils 22 (9.8%) also suffered from
skin diseases other than acne and 101 (44.7%) had positive
family history of acne. The majority of adolescents who re-
ported acne in both cities had tried some kind of acne ther-
apy. Acne duration was less than one year in 112 (51.4%)
and more than one year in 106 (48.6%) of pupils, without
significant difference between pupils from two cities.

The overall mean CADI score for the whole sample was
2.87 ± 2.74, with the similar quality of life impairment in
adolescents from Belgrade and from Užice (Table 2). We
found a statistically significant positive correlation between
every simple question and overall mean CADI score, which
was in range 0.599–0.787 (Table 2). The highest correlation
was found between the 4th question (patient's psychological
state) and overall score.

In general, although the overall mean CADI score was
low and the majority of affected pupils did not have psycho-
logical and social consequences of acne (Table 3), 8 (3.9%)
of them became more aggressive, frustrated or embarrassed
as a result of having acne. Also, a small, but important mi-
nority 25 (12.2%) of pupils with acne were concerned about
the appearance of their skin most of the time, and 9 (4.4%)
pupils felt very depressed and miserable.

The Serbian version of CADI questionnaire showed high
internal consistency (the mean Cronbach’s alpha was 0.82).

As presented in Table 4, quality of life impairment due
to acne was mild for the majority of affected adolescents
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CADI – Cardiff Acne Disability Index.

Table 4
CADI scores distribution

CADI score Number of students n (%)
< 5 165 (80.9)
5 9 34 (16.7)
10 15 5 (2.4)
Total 204 (100.0)

CADI – Cardiff Acne Disability Index.

Table 1
Characteristics of pupils with acne

Pupils characteristics Total
(n = 228)

Belgrade
(n = 111)

Užice
(n = 117)

p

Gender, n (%)
males 41 (18.0) 22 (19.8) 19 (16.2)
fem les 187 (82.0) 89 (80.2) 98 (83.8)

ns*

Age, years (mean ± SD) 16.49 ± 0.53 16.35 ± 0.50 16.62 ± 0.53 < 0.001†

Family history of acne, n (%)
yes 101 (44.7) 53 (48.6) 48 (41.0)
no 125 (55.3) 56 (51.4) 69 (59.0)

ns*

Other skin disease, n (%)
yes 22 (9.8) 11 (10.3) 11 (9.4)
no 202 (90.2) 96 (89.7) 106 (90.6)

ns*

Therapy for acne
yes 157 (70.1) 80 (74.8) 77 (65,8)
no 67 (29.9) 27 (25.2) 40 (34.2)

ns*

Duration of acne (in years), n (%)
< 1 112 (51.4) 46 (43.8) 66 (58.4)

 1 106 (48.6) 59 (56.2) 47 (41.6) < 0.05*
* 2 test; †t-test; ns – no significant.

Table 2
CADI questionnaire – mean scores and item correlation

Item Mean score
(± SD)

Max possible
score

Min/max
score

Item total
correlation*

1 0.57 ± 0.75 3 0/3 0.737
2 0.37 ± 0.66 3 0/3 0.636
3 0.30 ± 0.67 3 0/3 0.599
4 0.80 ± 0.82 3 0/3 0.787
5 0.83 ± 0.69 3 0/3 0.768

Total score 2.87 ± 2.74 15 0/15 1.00
*Spearman’s rho ; CADI – Cardiff Acne Disability Index.

Table 3
CADI questionnaire – participants’ answers

CADI items Answers n (%)
1 As a result of having acne, during the last month have you

been aggressive, frustrated or embarrassed?
Very much indeed
A lot
A little
Not at all

8 (3.9)
9 (4.4)
75 (36.4)
114 (55.3)

2 Do you think that having acne during the last month inter-
fered with your daily social life, social events or relation-
ships with members of the opposite sex?

Severely, affecting all activities
Moderately, in most activities
Occasionally, in some activities
Not at all

6 ( 2.9)
3 (1.5)
51 (24.9)
145 (70.7)

3 During the last month have you avoided public changing
facilities or wearing swimming costumes because of your
acne?

All of the time
Most of the time
Occasionally
Not at all

5 (2.4)
9 (4.4)
28 (13.6)
164 (79.6)

4 How would you describe your feelings about the appear-
ance of your skin over the last month?

Very depressed and miserable
Usually concerned
Occasionally concerned
Not bothered

9 (4.4)
25 (12.2)
88 (42.9)
83 (40.5)

5 Please indicate how bad you think your acne is now: The worst it could possibly be
A major problem
A minor problem
Not a problem

4 (1.9)
22 (10.7)
116 (56.3)
64 (31.1)
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(80.9%). Only 5 (2.4%) pupils were severely affected by
acne in terms of impairment of their quality of life, with the
maximum reported CADI score of 15 (100% impairment) in
just one affected pupil.

Discussion

Acne vulgaris is a common, distressing dermatosis with
the prevalence reaching up to 80% during adolescence 13.
Because the disease occurs in a psychologically labile period
during adolescence and causes a change in appearance, acne
may have negative effects on the psychological status of suf-
ferers 14, 15, with considerable impact on their emotional
health, sexual relationships and social life.

Self-reported acne occurred in 51.8% of the Serbian
teenagers involved in this study. This result is in accor-
dance with the finding of a Greek study (59.2%) 16, but it is
significantly lower than in several other studies with the
range from 70.0% to over 90% 9, 17–20. We have to mention
that a significantly higher acne prevalence was in Užice
(73.6%) than in Belgrade (39.6%), without any reasonable
explanation for this finding. Like in several other stud-
ies 9, 21 we found that acne was more frequent in boys
(59.4%) than in girls (50.4%). Among the affected pupils
positive family history of acne was found in 44.7%. Ac-
cording to Kubota et al. 22 56.8% of Japanese adolescents
reported a family history of acne. The prevalence of other
skin diseases was 9.2%, which is in agreement with the
findings of the previous studies 18, 20. Hince our study was a
self-reported study, it is possible that the pupils may have
overlooked minor cutaneous problems, such as warts, or
not considered them as skin problems.

Almost one half of the pupils with acne (48.6%) of
both sexes reported acne duration longer than one year,
with a significantly longer duration of acne among the pu-
pils from Belgrade than those from Užice. According to the
results of a Japanese study 23.4% of adolescents who re-
ported having acne estimated acne duration of 1–2 years
and 29.5% estimated duration of acne that was longer than
2 years 22.

The consequences of having a skin disease, including
acne vulgaris, may be more profound concerning the pa-
tients' quality of life. The impact of acne on the quality of
life, has been recognized for over 30 years.

In this cross-sectional study the Serbian version of the
CADI, a disease-specific questionnaire, was used to asses the
impact of acne on the quality of life in affected adolescents.
The CADI is a well-known acne disability measure and has
been used in some studies to assess the burden of living with
acne on a patient's experience of disability 20, 23–25.

The Serbian version of the CADI questionnaire
showed a high internal consistency (the mean Cronbach’s
alpha was 0.82). This finding indicates that Serbian version
of the CADI questionnaire is reliable to measure the impact
of acne on the quality of life in Serbian-speaking patients.
Moreover, with only 5 questions, the CADI is also easy to
administer and thus a practical tool to use in routine clinical
practice.

The overall mean score of the CADI in our study for the
whole sample was 2.9, which is lower in comparison with
Serbian study conducted in 2010 where total CADI score
was 3.6 20, but somewhat higher than in Scottish study with
the CADI score of 1.9 18. The fact that the pupils replied to-
gether in the same classrooms with their friends being able to
read their answers could prevent some of them to express
how they really felt.

Although the majority of the affected pupils did not
have psychological and social consequences of acne, almost
20% of pupils were moderately to severely affected by acne
in terms of impairment of their quality of life that was higher
than in previous similar studies conducted among the pu-
pils 18, 20.

We found a statistically significant positive correla-
tion between every simple question and a total CADI score.
Like in the Scottish study 18 the higher scoring questions in
our study pertained to the feelings about the skin appear-
ance and patient's assessment of their current acne severity,
while the lower scoring questions were related to social
consequences of acne and to avoidance of sport activities,
public changing facilities and clothing restrictions. Acne is
associated with a greater psychological burden than a vari-
ety of disparate chronic disorders 5 and has a demonstrable
association with depression, anxiety, and feelings of social
isolation. It affects personality, emotions, self-image, self-
esteem, and the ability to form relationships 26, 27. Gupta
and Gupta 28 showed that acne is associated with higher de-
pression scores than other dermatologic conditions. Even
suicidal ideation was found to be around 6–7% in acne pa-
tients 7, 28, 29. Acne in adolescents appears to have a consid-
erable impact on emotional health 21 and affects self-image
and assertiveness, factors that are important in forming
friendship and personality traits 8.

In our study a small, but important minority of the pu-
pils with acne 3.9% became more aggressive, frustrated or
embarrassed as a result of having acne, 4.4% felt very de-
pressed and miserably, and 12.2% were concerned about the
appearance of their skin most of the time. This suggests that
the impact of acne can be more serious for the patients than
most clinicians think it would be and thus, it is very impor-
tant to focus on the subjective perception in managing acne
patient, irrespective of their objective severity.

As delay in obtaining adequate treatment increases the
risk of scarring, both cutaneous as well as psychological, it is
important to educate teens about the availability of effective
acne therapy and to encourage them to consult with derma-
tologist in order to stop further increase of psychological
problems, reversing disability and thus to achieve a better
quality of life of affected individual.

The strength of this study was the large number of
adolescents surveyed from the general population (high
schools), thus excluding the possibility of referral bias and
overestimation of psychometric morbidity with hospital-
based data. On the other side, the QoL data from only two
districts, may not be generalised to other settings in the
country. The reliability of self-reported QoL data cannot be
guaranteed.
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Conclusion

Our study shows that acne is associated with decrease
in quality of life in affected pupils. The Serbian version of
the CADI questionnaire is valid and reliable to assess differ-
ent aspects of quality of life among people with acne who
speak Serbian language. As there are a wide variations in an
individual response to having acne, quality of life scales,
primarily the CADI questionnaire, may help dermatologists
to understand the impact of acne on the quality of life and to
take it into consideration when treating acne.
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