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Abstract

Background: Acne vulgaris is a chronic inflaimmatory disease predominantly known as a disease of adoles-
cents. We aimed to assess the quality of life of adolescents with acne in the tertitory of northern and southern
regions of Montenegto.

Methods: This cross-sectional study was conducted in 2024, in four secondary schools in the north and south
of Montenegro with total number of 561 subjects. To assess the quality of life of adolescents with acne we used
the Children's Dermatology Life Quality Index and to measure acne-related disability we used The Cardiff Acne
Disability Index.

Results: The average value of the total CDLQI scote among adolescents from the northern region of Monte-
negro was 4.4513.31, and 4.03+3.50 among southern region. The average value of the total CADI score among
adolescents from the northern region of Montenegro was 3.5611.77, and 3.50%21.98 among adolescents from
the southern region. A statistically significantly higher mean value of sub scores in adolescents from the north-
ern region compared to adolescents from the southern region existed in the domain of symptoms and feelings,
vacation and treatment (P< 0.05). The regression analysis was also performed.

Conclusion: This study confirms the negative impact of acne on the quality of life of Montenegrin adolescents,
especially those in the northern region. It is necessary to give more attention to the acne problems from doc-
tors, and to increase awareness among adolescents and provide them early and the most effective therapy.
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Introduction

Acne vulgaris is a chronic inflaimmatory disease
that is predominantly known as a disease of ado-
lescents (1). Globally, incidence of acne vulgaris
cases seems to be increasing significantly, from
nearly 80 million in 1990 to 118 million in 2019,
pointing out the importance of this skin condi-
tion (2). It is stated that countries with higher

socioeconomic index have higher prevalence of
this diseases, while, for instance, Central Europe
have the lowest prevalence (3). Demographic fac-
tors are important predictor of acne presentation
and therefore highest incidence are among teen-
agers and lowest among children before puberty
(4). It affects 85% of adolescents worldwide (5).
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The changes that occur on the physical and phys-
iological level in this period are extremely signifi-
cant for further development of adolescents as a
person; they affect the emotional state, the for-
mation of identity and social contacts (6).
Adolescents of both sexes often experience diffi-
culties acne vulgaris than some other chronic
dermatomes, or diseases of other organic sys-
tems, which objectively endanger the patient
more. Researches shows at least 85% of adoles-
cents have acne vulgaris, which can have signifi-
cant negative effects on their personality, and that
acne is precisely among diseases with the strong-
est impact on the patient's mental status (7).

The impact of acne vulgaris on the quality of life
is more pronounced in severe clinical forms, with
a similar effect in both sexes (8), while women
with acne experience a greater impairment of
quality of life compared to men, and that men
have more severe clinical forms of acne (9). In
contrast to most other dermatological diseases
that can be limited to areas covered by clothing,
acne vulgaris is most often visible on the face and
chest. In addition, acne requires long-term treat-
ment, without quickly visible results, which can
be an additional source of frustration and dissat-
isfaction. Individual and social perception in ado-
lescents will cause a feeling of difference, which
can further lead to anxiety, fear and guilt. Patients
with acne show significantly worse self-image and
lower self-esteem and inhibition in social interac-
tions (10).

Although acne vulgaris is a medical condition
that rarely has significant physical health conse-
quences, it can nevertheless represent a serious
medical problem due to its negative effect on the
psychological health, psychological well-being
and quality of life of people with acne (11).

We aimed to assess the quality of life of adoles-
cents with acne in the territory of northern and
southern regions of Montenegro.

Material and Methods

The conducted survey included 561 respondents,
namely 322 (57.4%) respondents from the north-
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ern region of Montenegro and 239 (42.6%) re-
spondents from the southern region of Monte-
negro. This cross-sectional study was conducted
in four secondary schools in the north and south
of Montenegro, selected by the random sampling
method. The selection of the sample involved the
stratification of the cities in the north and south
of Montenegro in 2024, and then of the schools,
in order to select four in the northern and four in
the southern region of Montenegro. The re-
spondents were all-first and second grade high
school students. Participation was voluntary and
anonymous.

As a research instrument, a specially created
questionnaire for research purposes was used,
which was previously used in research conducted
among adolescents from the central region of
Montenegro. The first part of the questionnaire
related to demographic data (gender and age) and
the second related to issues related to acne (pres-
ence of acne, its duration and localization, visits
to health care providers, presence of other coex-
isting skin diseases and family history, methods
of acne treatment) as well as questions related to
perceived factors that aggravate or cause acne (15
questions), factors that alleviate acne (8 ques-
tions), and sources of information about acne (7
questions). Answers to all questions, except ques-
tions about age and gender, are designed as “yes”
and “no”.

To assess the quality of life of adolescents with
acne, the Children's Dermatology Life Quality
Index (CDLQI) was used, composed of 10 items,
which covers all aspects of quality of life: symp-
toms and feelings (items 1 and 2), free time
(items 4, 5 and 6), school or vacation (item 7),
personal relationships (items 3 and 8), sleep (item
9) and treatment (item 10) in the previous week.
The Cardiff Acne Disability Index (CADI) is a
brief acne-specific questionnaire designed to
measure acne-related disability. It consists of five
questions relating to the previous months cover-
ing feelings, symptoms, social life and perceived
severity. Each question has four possible answer
categories (0-3) with a total maximum score of
15. A higher score means that the quality of life is
more impaired.
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Data processing utilized SPSS 23.0 (IBM Corp.,
Armonk, NY, USA). Testing the differences in
the mean values of the corresponding scores and
sub scores of the quality of life between the ado-
lescents of the northern and southern regions of
Montenegro was performed using the t test, while
the correlations of the quality of life index with
the sub scores and the total score of disability
caused by acne in the northern and southern re-
gions of Montenegro were determined using Bi-
variate correlation test and determining the
Spearman coefficient. The regression analysis was
also performed.

The survey was conducted after receiving con-
sent from the Ministry of Health, the Ministry of
Education and the director of selected schools
with the written informed consent of the stu-
dent's parents. The study was approved by the
Ethics Committee of the Faculty of Medicine of
the University of Montenegro (No.259/3;
16.02.2024).

Results

The conducted survey included 561 respondents,
namely 322 (57.4%) respondents from the north-
ern part of Montenegro and 239 (42.6%) re-
spondents from the southern part of Montene-
gro. Regarding gender, there were 194 (34.6%)
boys and 367 (65.4%) girls. Observed in relation
to the region, the research included 97 (30.1%)
boys and 225 (69.9%) girls from the northern
region of Montenegro, i.e. 97 (40.6%) boys and
142 (59.4%) gitls from the southern region of
Montenegro. The average age of the subjects of
the complete study population was 15.97 * 0.79
years (min 14 years, max 20 years). In relation to
the region, Mann Whitney test established a sta-
tistically significant difference in the average age
of the respondents and individual characteristics
of participants according to the region, sex and
age could be seen in Table 1.

Table 1: Socio demographic characteristics of respondents according to the regions of Montenegro

Variable Southern  Northern P value
Average age of all respondents

Mean 16.09 15.87 0.005%
Standard Deviation 0.81 0.76

Min 15 14

Max 20 18

Average age by sex

Male 15.87 15.89

Female 16.16 15.87

*Mann Whitney test

Out of 561 respondents, the presence of acne
was confirmed by 219 (39%) of them, namely
121 (37.6%) adolescents from the northern re-
gion of Montenegro and 98 (41%) from the
southern region of Montenegro have acne. Ob-
served in relation to gender, the frequency of ac-
ne was significantly higher in girls in the northern
region of Montenegro (29.9% of boys versus
41% of gitls), (P < 0,001), while in the southern
region of Montenegro the ratio was in favor of
boys (46.4% of boys and 37.3% of girls), but
without a statistically significant difference (P =
0.419).
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The mean values of the total score and the corre-
sponding sub scores for CDLQI and CADI for
the study population from the northern and
southern regions of Montenegro are shown in
Table 1. A significantly higher mean value of sub
scores in adolescents from the northern region
compared to adolescents from the southern re-
gion existed in the domain of symptoms and feel-
ings, vacation and treatment (p < 0.05). No sig-
nificant differences were found in the average
values of disability index between the two groups
of adolescents with acne (Table 2).
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Table 2: Differences in the average values of CDLQI and CADI scores and subscores between the northern and
southern regions of Montenegro

Variable Northern region Southern region p*
CDLQI
Symptoms and Feelings (Items 1 and 2) 147 £1.26 1.15+ 1.42 0.018
Personal Relationships (Items 3 and 8) 0.77 + 1.01 0.85 + 1.08 0.734
Free time (items 4.5 i 6) 1.35+£1.49 1.34 + 1.32 0.754
School/Vacation (item 7) 0.28 £ 0.61 / 0.35 £ 0.69/ 0.524
0.45 + 0.69 0.29 £ 0.69 0.015
Sleep (item 9) 0.17 £ 0.63 0.09 £0.48 0.213
Treatment (item 10) 0.38 = 0.64 0.24 £ 0.56 0.039
Total CDLQI scote 4.45+ 331 4.03 £ 3.50 0.145
CADI
Symptoms and Feelings (CADI1) 0.78 £ 0.82 0.88 £ 0.74 0.206
Personal Relationships (CADI2) 0.63 £ 0.66 0.52%£0.70 0.113
Avoiding Swimming (CADI3) 0.25 £ 0.56 0.36 £ 0.68 0.183
Feelings about Skin Outflow (CADI4) 1.02 £ 0.69 0.90 £ 0.60 0.215
Perceived Severity (CADI4) 0.87 £ 0.56 0.85 + 0.66 0.641
Total CADI score 3.56 £ 1.77 3.50 £ 1.98 0.704

*f test

Analysis of gender differences showed that girls
from the northern region have a statistically sig-
nificantly higher average CDLQI sub score relat-
ed to feelings (expression of symptoms and emo-
tions), as well as a statistically significantly higher
CADI4 sub score (more detailed feelings about

the appearance of the skin) compared to boys (p
< 0.05). No significant difference was shown in
the mean values of the total CDLQ and the total
CADI score between boys and gitls in the north-
ern region of Montenegro (Table 3).

Table 3: Differences between boys and gitls in the northern region of Montenegro in the average values of the
CDLQI and CADI scores and sub scores

CDLQI Mean * SD p*
Boys Girls
Symptoms and Feelings (Items 1 and 1.07 £0.99 1.60 £ 1.32 0.046
2
Personal Relationships (Items 3 and 8) 0.76 £ 0.98 0.78 £ 1.02 0.900
Free time (items 4.5 i 6) 121 +1.14 1.40 + 1.59 0.844
School/Vacation (item 7) 0.24 £ 0.70/ 0.30 £ 0.59/ 0.264/
0.48 £0.74 0.45 £ 0.68 0.812
Sleep (item 9) 0.10 £ 0.55 0.20 £ 0.65 0.300
Treatment (item 10) 0.45 £ 0.74 0.37 = 0.61 0.713
Total CDLQI score 3.83 £ 249 4.65%3.52 0.337
CADI
Symptoms and Feelings (CADI1) 0.62 £ 0.62 0.84 £ 0.88 0.355
Personal Relationships (CADI2) 0.76 = 0.64 0.59 £+ 0.66 0.187
Avoiding Swimming (CADI3) 0.24 £ 0.51 0.25 £ 0.58 0.841
Feelings about Skin Outflow (CADI4) 0.79 £ 0.49 1.09 £ 0.73 0.037
Perceived Severity (CADI4) 1.00 + 0.38 0.83 £ 0.60 0.063
Total CADI score 341 £1.27 3.61 £ 1.90 0.948
*£ test
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The analysis of gender differences in the south-
ern region of Montenegro did not show statisti-
cally significant differences in the average scores

and sub scores of quality of life and disability
caused by acne between boys and girls in the
southern region (Table 4).

Table 4: Differences between boys and girls in the southern region of Montenegro in the average values of
CDLQI and CADI scores and sub scores

CDLQI Mean £ SD p*
Boys Girls

Symptoms and Feelings (Items 1 and 1.13 £ 1.45 017+ 1.41 0.746

2)

Personal Relationships (Items 3 and 0.88 £ 1.09 0.81 £ 1.07 0.681

8)

Free time (items 4.5 1 6) 1.20 £1.32 1.45 £ 1.31 0.168

School/Vacation (item 7) 0.40 £ 0.75 0.32 £ 0.64/ 0.715
0.40 + 0.81 0.21 + 0.57 0.214

Sleep (item 9) 0.08 + 0.47 0.09 £0.49 0.876

Treatment (item 10) 0.24 + 0.61 0.24 + 0.52 0.744

Total CDLQI score 3.95 %+ 3.62 4.09 £3.43 0.640

CADI

Symptoms and Feelings (CADI1) 0.91 £ 0.70 0.85 + 0.77 0.611

Personal Relationships (CADI2) 0.44 + 0.62 0.58 + 0.74 0.389

Avoiding Swimming (CADI3) 0.33 + 0.60 0.38 £0.73 0.978

Feelings  about  Skin  Outflow 0.98 + 0.58 0.83 + 0.61 0.245

(CADI4)

Perceived Severity (CADI4) 0.97 £ 0.69 0.74 £ 0.62 0.092

Total CADI score 3.64 = 1.82 3.37 £ 2.12 0.387

*t test

Table 5 shows the correlations of the quality-of-
life index with sub scores and the total score of
disability caused by acne in the northern and

southern regions of Montenegro obtained by ap-
plying the Bivariate correlation test and determin-
ing the Spearman coefficient.

Table 5: Correlation relationships of the CDLQI index with the CADI index among adolescents in the northern
and southern regions of Montenegro

Bivariate correlation test Northern region Southern region

CDLQI
CADI1 £=0.280. P=0.002* £=0.436. P<0.001*
CADI2 £=0.126. P=0.167 £=0.108. P=0.664
CADI3 £=0.100. P=0.277 £=0.212. P=0.036*
CADI4 £=0.386. P<0.001* £=0.274. P=0.006*
CADI5 £=0.202. P=0.026* £=0.162. P=0.597
Total CADI £=0.311. P=0.001* £=0.274. P<0.001*

* Statistically significant correlation
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There was no statistically significant predictive
value of the analyzed independent variables on

the northern and southern region of Montenegro,
which can be seen in Tables 6 and 7.

CDLQI and CADI scores among adolescents in

Table 6: Predictive significance of characteristics of adolescents with acne from the northern region of Montenegro

on quality of life and disability index

Variable B 925%CI P
CDLQ

Sex 0.695 -0.897-2.288 0.389
Duration of disease 0.457 -1.091-2.004 0.560
Localization of acne 0.046 -0.631-0.722 0.894
Treatment of acne 0.236 -1.173-1.645 0.740
Other skin diseases -1.663 -4.836-1.510 0.301
Family history -0.036 -1.348-1.276 0.956
CADI

Sex 0.262 -0.586-1.110 0.541
Duration of disease 0.512 -0.313-1.336 0.221
Localization of acne -0.029 -0.389-0.332 0.875
Treatment of acne -0.532 -1.283-0.218 0.163
Other skin diseases -1.103 -2.793—-0.587 0.199
Family history -0.102 -0.801-0.597 0.772

B- unstandardized coeficient. CI-confidence interval

Table 7: Predictive significance of characteristics of adolescents with acne from the southern region of Montenegro

on quality of life and disability index

B 95%CI P

CDLQ

Sex 0.350 -1.242—1.943 0.663
Duration of disease -0.379 -2.278-1.521 0.693
Localization of acne -0.047 -0.855-0.761 0.908
Treatment of acne 0.388 -1.089-1.864 0.603
Other skin diseases 0.226 -2.021-2.474 0.842
Family history 0.224 -1.230-1.677 0.761
CADI

Sex -0.514 -1.413-0.385 0.259
Duration of disease 0.370 -0.698-1.438 0.493
Localization of acne -0.302 -0.767-0.163 0.201
Treatment of acne 0.465 -0.395-1.324 0.286
Other skin diseases 0.413 -0.853-1.678 0.519
Family history 0.184 -0.632—-1.001 0.655

B-unstandardized coeficient. CI-confidence interval
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Discussion

The acne is main skin problem affecting the ado-
lescents in more than 85% and there is estab-
lished pattern of them continuing later in the life
of adolescent, causing lower quality of their lie
and self-esteem (12). The most affected region of
acne appearance is frontal region of the face —
the most noticeable region, which can rarely be
hidden (13). Appearance of adolescent is the
most important, where they feel ,,obligated “to
look good, have good skin and not be different
one from another (14). Different type of diets in
both gitls and boys, especially high-protein diets
in boys, are connected to the sebum production
and can favor the acne appearance (15, 16). Of
course, there is hormonal change, on which ado-
lescents cannot do anything to prevent (17). Self-
reported acne was presented in 49.8% of Podgo-
rica, Montenegro pupils (18). In our research
conducted in northern and southern regions of
Montenegro, among all adolescents involved in
study, 39% of them had acne problems.

Health professionals often underestimate the ac-
ne, but there is much evidence that they have
significant impact on the social and psychological
aspects of adolescents (19). The severity of effect
is connected to the level of the impact of acne on
the quality of the life and there is evidence that it
could also lead to the different levels of depres-
sion depending of the individual (20). Depres-
sion, sadness, anxiety, anger, and frustration are
some of the most common feeling in adolescents,
especially among ones that have not had success
in treatments with dermatologist (21). In study
among teenagers, the first thing that was noticed
in the persons with acne, considering their entire
appearance, was skin (22).

Several studies described that acne vulgaris have
large impact on the quality of life in adolescents
(23, 24).

Opverall in similar study conducted in Montene-
gro, the CDLQI domains that were most affected
by acne were symptoms and feelings, leisure, and
treatment (18). Similar results were found in our
present study among southern and northern re-
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gion of Montenegro where adolescents from
northern and southern region of Montenegro
were affected in the domain of symptoms and
feelings, school/vacation and treatment. No sta-
tistically significant differences were found, be-
tween boys and girls, neither in total CDLQI
scores, nor in CDLQI domain scores in same
study (18). We had the same results, but when we
observed boys and girls in different regions, the
ones from northern region had significant differ-
ence in symptoms and feeling in CDLQI and
feelings about Skin Outflow in CADI, while that
difference was not found in the southern region.
Compared depression and anxiety, the anxiety
was more common among adolescents with acne
(25). Both, adolescents and adults experienced
psychological impact related specifically to acne
as assessed by the acne specific CADI scale (26).
The mean total CADI score was higher in girls
(4.07 £ 3.11) than in boys (2.90 £ 3.00) (18).
CADI scores differed on the region of Montene-
gro, where in southern it was higher among boys
(3.64 £ 1.82) and in northern was higher among
girls (3.61 £ 1.90).

Adolescents and adults who were more educated
had more psychological impairment considering
acne, and this was present in females (27). Rural
place of living affected the quality of life in pa-
tients with acne (28). In our research, acne in the
adolescents from northern region of Montenegro
had significant impact on various aspects of
CDLQI in comparison with southern where
there was no significance was found.

There was described strong correlation between
the CDLQI and CADI in study of acne in Mon-
tenegro population (18), and this is in the line
with our research between different regions.

In summary, the psychological impact of acne
must be revisited in light of the codes by which
adolescents of the 21st century live their lives.
This is a generation that, more than any other
invites us to revisit child—adult relationships, and
especially teenager—doctor relationships; they
have grown up in an attractive but complicated
society that places a high value on appearance.
Most dermatologists have intuitively managed to
adapt to a generation that can at times be impa-
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tient, demanding, and egocentric and connected,
but a greater level of understanding of the moti-
vations of these adolescents and the factors af-
fecting their psychological well-being will further
help to address treatment adherence and success.
Perhaps more than the generations that have
come before them, the current generation of ado-
lescents need help to recognize and deal with the
psychological impact of acne in their lives.

Conclusion

This study confirms the negative impact of acne
on the quality of life of Montenegrin adolescents,
especially the adolescents living in the northern
region. This study also has shown a strong corre-
lation between the CDLQI and CADL. It is nec-
essary to give more attention to the acne prob-
lems, especially by the doctors, because it causes
the psychological problems that affect lives of
adolescents on the different levels. In addition, it
is crucial to increase awareness among adoles-
cents and provide them early and the most effec-
tive therapy.
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