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Abstract: Background: Acne vulgaris is a pilosebaceous follicle disorder affecting over 85% of adolescents to some 
degree. It frequently causes psychological distress that may persist into adulthood due to scarring. Little informa-
tion about post-acne scarring epidemiology is available. 
Objectives: To describe prevalence, distribution patterns and associated factors of acne scarring in young males, 
drawing on a representative population sample from a southern Brazilian city. 
Methods: A cross-sectional study was undertaken during presentation for military service, which is compulsory 
for all 18-year-old males. A questionnaire was applied, covering topics like diet, smoking habits, ethnicity, family 
structure, socio-economic level, as well as specific questions about active acne and resulting scars. Dermatologists 
conducted the clinical examination. 
Results: A total of 2,201 male adolescents were interviewed and examined. The overall prevalence of acne scarring 
was 22%. The malar region was the most frequently involved, present in 80% of affected individuals, followed by 
the frontal region (31.5%), back (17%), anterior chest (8.2%) and mentonian region (6.4%). Correlation between the 
intensity of clinical acne and the presence of scars was found, but no association was observed with educational 
level, smoking, ethnicity, obesity or socio-economic status. 
Conclusions: There is a high prevalence of acne scars among this population. This is the first study to ascertain a 
correlation between acne scarring and factors such as socio-economic status and educational level. The direct re-
lation between acne severity and scarring indicates that prompt and effective treatment is the best way to reduce 
scarring.
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Figure  1: Frequency of acne scarring according to facial region

INTRODUCTION
Acne vulgaris is a pilosebaceous follicle disorder 

affecting over 85% of adolescents to some degree.1-3 Mul-
tiple factors are involved in the pathogenesis of acne, 
but the key points are: follicular hyperkeratinization, 
increased sebum production, Propionibacterium acnes 
colonization and inflammatory response.4 Further, the 
condition surfaces during a period of life typified by 
self-image concerns, and can thus be emotionally dev-
astating. In the vast majority of cases, spontaneous res-
olution occurs, though up to 14% of individuals remain 
with signs of the disease through adulthood.5-7  This 
contradicts the common misconception that acne is 
a self-limited condition restricted to adolescence, and 
such instances have spawned the current concept of 
acne as a chronic disease. 8-10

When acne resolves, the psychological distress 
nonetheless persists due to scarring that – rather than 
improving over time – often worsens as the natural 
aging process unfolds.11 The psychological impact of 
acne and its scars is well-documented, while the emo-
tional imbalance it causes is comparable to that of sys-
temic diseases such as diabetes, asthma, arthritis and 
epilepsy.12 Even the risk of suicide has been found to 
increase in individuals suffering from acne.12,13

Little information about post-acne scarring is 
available. Layton et al. have demonstrated a correla-
tion between scarring and disease severity, as well as 
delayed initial treatment.  14 Both mild superficial le-
sions and severe nodular acne can cause scarring.14

Well-delineated studies on acne scarring are 
scarce.15 Our study seeks to describe the characteristics 
and distribution patterns of acne scarring in young 
males, drawing on a representative population sample 
from the city of Pelotas.

METHODS
This cross-sectional study was undertaken 

during presentation for military service in Pelotas, 
which is compulsory for all males when they turn 18. 
Trained interviewers applied a questionnaire covering 
topics like diet, smoking habits, ethnicity, family struc-
ture, socio-economic level, as well as specific questions 
about active acne and resulting scars. Skin examinations 
were conducted by a group of four dermatologists, all 
with over 4 years of training. Agreement among these 
professionals had kappa values >0.80.

The face was divided into five regions (fronto-
parietal, right and left malar, nasal and mentonian) 
and the chest into two regions (anterior and posterior). 
Adolescents with at least one non-inflammatory or in-
flammatory acne lesion were considered clinical cases 
of acne, while the presence of acne scars was classified 
as none, <5 lesions and ≥5 lesions. Scar types were not 
assessed. Exclusion criteria included cognition defi-

ciency and current treatment for acne.
Data were entered twice using Epi-Info version 

6.04 (Centers for Disease Control and Prevention, At-
lanta, GA, USA), with an automatic check for consis-
tency and amplitude. Thereafter, data were transferred 
to STATA Version 9.0 (StataCorp LP, College Station, 
TX, USA), on which all calculations were run.

The study protocol was approved by the Ethics 
Committee of the Santa Casa Hospital of Pelotas, and 
adhered to the guidelines of the Declaration of Helsin-
ki. Written detailed consent was duly obtained from 
each participant before enrollment in the study.

RESULTS
A total of 2,201 male adolescents were enrolled 

in our study. The overall acne prevalence was 89.4% 
and scarring – concurrently with clinical acne or not – 
was present in 22% (483) of  participants. Among those 
presenting with scars, the malar region was the most 
frequently affected: 81.8% had scars on the right ma-
lar (37.7% with under 5 scars/44.1% with 5 or more), 
while 80.5% had scars on the left malar (36.6%/43.9%). 
The frontoparietal region exhibited scars in 31.5% 
(15.3%/16.2%), followed by the mentonian area with 
6.4% (3.1%/3.3%). Nasal scarring occurred in only five 
participants (1%). Figure 1 demonstrates scarring dis-
tribution on the face. Scars on the anterior chest were 
present in 8.2% (1.2%/7%), and scarring on the back 
affected 17% (1%/16%).
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The chi-square test for linear tendency was per-
formed to analyze the association between intensity of 
active acne and the presence of scars, yielding signifi-
cant results. Among participants with under 5 inflam-
matory lesions, 21.6% had scars; of those with 6 to 10 
inflammatory lesions, 23% had scars; while 55.4% of 
individuals with 11 or more active acne lesions, pre-
sented with scars (p< 0.000) (Table 1).

Family income, educational level, smoking, eth-
nicity and body mass index were not found to be statisti-
cally correlated to acne scarring in this sample (Table 1).

DISCUSSION
Overall prevalence and factors associated with 

acne scarring have yet to be entirely clarified. In a study 
comprising 3,305 French women aged 25-40 years, 
49% of participants declared they had acne sequelae 
in a self-applied questionnaire.9 Another self-reported 
survey conducted among adolescents in Hong Kong 
found a scar prevalence of 52.6%.16

In a study where 749 subjects aged over 25 were 
examined by dermatologists, Goulden et al.6  record-
ed a scar prevalence of 11% in males and 14% in fe-
males. An Australian survey that included 266 school 
students aged 16-18 indicated a prevalence of 26.1%, 
similar to ours.17 Both studies relied on clinical exam-
ination by dermatologists, but unlike our research, 
the Australian authors evaluated only the facial and 
neck area.6,17 In a study conducted by Layton et al., out 
of 185 patients with acne attending the dermatology 
department, 95% exhibited acne scarring to some de-
gree.14 The age range was not declared.14

Comparison with post-acne scars studies is dif-
ficult due to the wide range of methods, population 
age, and case definition.15,18 Distinct authors have clas-
sified or merely described acne scars in an incomplete 
and non-standardized manner. The most widespread 
classification used among dermatologists was created 
by Jacob in 2001, comprising the terms  ice-picks, roll-
ing, and boxcar.16 A recent publication evaluated con-
currency within a group of dermatologists as they 
classified acne scars using images in an electronic 
questionnaire. 12 The result showed that, even among 
experts, no general consensus exists on adequate clas-
sification of lesions.19

Factors such as socio-economic status, education-
al level, smoking and obesity were investigated with re-
spect to acne scarring. No association was found, which 
may be due to the homogeneity of the population that 
made up the sample (all individuals were males of 
the same age). These factors may prove important in 
non-homogeneous, population-based studies.

Why patients develop acne scarring remains 
controversial. While examining biopsies from acne le-
sions on the backs of patients (exhibiting scarring or 
not), Holland et al. found an enhanced – but effective 
– unspecific, inflammatory infiltrate in the piloseba-
ceous follicles of patients without scarring. However, 
those with scarring presented with a specific, pro-
longed immune response.20 Our study demonstrated 
an association between the number of inflammatory 
lesions and the presence of scars. Significant involve-
ment of active lesions in the malar and frontal region, 
as well as on the back, had already been reported.21

Direct links between acne severity and scarring 
encourage a prompt and aggressive approach to clini-
cal acne, representing perhaps the most effective way 

Table 1: Results showing association only with the 
number of active acne lesions

Variables	 Acne Scar	 P value
	 Yes (%)		

Socio-economic level  (&)	 	 P= 0.9  *

A	 21.97

B	 21.86

C	 22.05

D and E	 21.89

Smoking

Yes	 22.94	 P= 0.6 *

No	 22.17	

Educational level 

Up to 8 years	 21.62	 P= 0.7 *

9 years or more	 22.39		

Ethnicity 

White	 22.60	 P= 0.3 *

Non-white	 20.52	

Body mass index  

1st  Tertile	 21.83	 P= 0.5 *

2nd Tertile	 23.36

3rd Tertile	 20.77

Number of inflammatory lesions

< 5	 21.60	 P< 0.0001#

6 to 10	 23.0

> 10	 55.40	

*   Fisher’s exact test 
# Socio-economic levels were assessed using the test for linear tendency and 
the Classification of the Brazilian Association of Research Companies, taking 
into account income, properties and educational level; A is the highest.



of preventing scarring.
The observation that populations with 

non-westernized dietary habits did not exhibit acne 
has led to several studies exploring this possible cor-
relation.22-24  The most consistent evidence indicates 
that milk-derived products and diets with high glyce-
mic levels are comedogenic.25-27 The physiopathology 
implies stimulation of sebaceous secretion and follicu-
lar hyper- keratinization, due to an elevation in andro-
genic hormones, in turn caused by high Insulin-like 
Growth Factor-1 (IGF-1) plasma levels.28 Nevertheless, 
a clear correlation between acne and obesity has never 
been confirmed, which demonstrates that the issue is 
not how much we eat, but what we eat”.29 Accordingly, 
no association between obesity and acne scarring was 
found in our study.
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Treatment for acne scarring can be frustrating 
and fruitless. Our data support the need for preco-
cious treatment of severe acne, before the onset of 
scarring.30,31

CONCLUSIONS 
The male population studied exhibited a high 

prevalence of acne scars. This study investigated the 
links between acne scarring and factors such as so-
cio-economic status, educational level and body mass 
index,  which were not associated with the outcome. 
The direct association between severity of inflammato-
ry acne lesions and scarring indicates that prompt and 
effective treatment is the best way to reduce scarring.q
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