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ABSTRACT Acne vulgaris is one of the most common chronic dermatological diseases
among adolescents. Recent data indicated that a specific diet may affect the course
and appearance of acne. The aim of the study was to analyze the relationship between
body mass index (BMI) and acne prevalence and severity. This cross-sectional study

University of Rzeszow was conducted among 143 consecutively recruited adolescents aged between 12

Szopena 2 and 18. All participants were physically examined, including measurement of weight

35-055 Rzeszow and height and type and severity of acne. Acne lesions were evaluated as not present

Poland (0), mild (1), moderate (2), and severe (3). The predominant type of acne lesions was
olan

used to classify the acne into one of the following subtypes: comedonic acne, papulo-
pustular acne, and nodulo-cystic acne. Acne was present in 123 adolescents (86.0%)
being more prevalent in teenagers =15 years old than in those between 12 and 14
years old (97.1% vs. 76.0%, respectively, P<0.001). The prevalence of acne did not dif-
fer significantly between teenagers with different BMI. However, those teenagers who
were overweight or obese suffer from the inflammatory type of acne (papulo-pustu-
lar or nodulo-cystic) more often compared with underweight, slim, or normal-weight
teenagers (P=0.03). The mean BMI value in patients with comedonic acne was signifi-
cantly lower (mean BMI + Standard Deviation (SD): 20.0+3.5 kg/m?) when compared
with papulo-pustular acne (22.2+3.8 kg/m?, P=0.04) or nodulo-cystic acne (23.945.1
kg/m?, P<0.01). The BMI value correlated significantly with the severity of acne (p=0.33,
P<0.001) and with higher number of skin areas involved with acne (p=0.23, P<0.01).
Our findings clearly indicate the association between overweight/obesity and acne.
Such a relationship has a significant impact on the treatment of patients with acne, as
therapy should focus not only on proper selection of medications but also take into
account modification of the patient’s dietary habits, physical activity, and, if necessary,
reduction of body weight.
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INTRODUCTION

Acne vulgaris (acne) is one of the most common
chronic dermatological diseases among adolescents,
affecting about 80% of young people between 12 and
18 years of age (1-3). Despite its high prevalence, the
exact pathophysiology of acne remains unknown but is
believed to be multifactorial, including genetic predis-
position, hormonal disturbances, abnormal hair follicle
keratinization, skin colonization by Priopionibacterium

acne, and disturbances in sebum production (1). Re-
cent findings also support the influence of lifestyle on
the disease, indicating that intake of high glycemic in-
dex foods may have a profound effect on the develop-
ment and severity of acne (4). These observations could
be of great importance as the number of overweight
adolescents continues to increase despite increasing
knowledge about risks resulting from obesity (5).
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Obesity has become increasingly recognized as a
worldwide problem, and the prevalence of childhood
obesity is rising rapidly. According to the nutritional
status of children in Poland, the prevalence of over-
weight and obesity among Polish children and teen-
agers aged 7-18 years was estimated to be 18.8-24.6%
for boys and 14.3-17.4% for girls. Compared with
European countries, Poland belongs to the group of
countries with a moderate to high incidence of over-
weight and obesity among children and adolescents
(6). Consequences of obesity are not only limited to
increased risk of cardiovascular diseases, diabetes,
and cancer development, but may also include the
occurrence or worsening of disorders affecting the
skin (7). As mentioned above, a specific diet may af-
fect the course and appearance of acne. Low glyce-
mic index (Gl) products have been shown to reduce
acne severity (8). Cordain et al. (9) reported the ab-
sence of acne vulgaris among the Kitavan Islanders
of Papua New Guinea and the Ache hunter-gather-
ers of Paraguay. They attributed this absence to the
diet of these groups, which mainly consists of low Gl
foods (9). In contrast, frequent fat intake (OR=1.39,
95% Cl: 1.06-1.82), frequent sugar intake (OR=1.30,
95% Cl: 1.05-1.60), frequent consumption of sausag-
es and/or burgers (OR=1.24, 95% Cl: 1.03-1.48), and
frequent consumption of pastries/cakes (OR=1.20,
95% Cl: 1.01-1.43) were shown to be associated with
increased risk of acne (10). Additionally, some studies
found a positive association between acne and body
mass index (BMI) (11,12). Herein we provide further
evidence of the link between BMI and acne severity.

PATIENTS AND METHODS
Patients

This cross-sectional study was conducted among
143 consecutively recruited adolescents (58 girls and
85 boys) aged between 12 and 18 years (mean * Stan-
dard Deviation (SD): 14.6%1.5 years) attending one
secondary school in the Lower Silesian region (south-
west part of Poland). Seventy five (52.4%) schoolchil-
dren were between 12 and 14 years old (group 1) and
the remaining 68 (47.6%) were =15 years old (group
2). The mean BMI in all participants was 21.6+4.0
(range: 14.5-35.2), and no significant difference was
observed between group 1 and 2 regarding BMI
values (21.2+4.2 vs 22.0+3.7, P=0.34). Based on BMI
values, 2.8% of participants (n=4) were classified as
underweight, 11.2% (n=16) as slim, 58.7% (n=84) as
having normal BMI, 16.8% (n=24) as overweigh, and
10.5% (n=15) as obese.
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Study design

After obtaining permission from the parents and
patients, all participants were physically examined,
including measurement of weight and height and
type and severity of acne.

Electronic weight and height scales were used for
anthropometric measurements. Patients were mea-
sured without shoes and shirts. Height and weight
values were used to calculate BMI. According to World
Health Organization (WHO) references (13), the BMI
value of each pupil was matched to the centile grid,
separately for girls and boys, and interpreted as fol-
lows: underweight: BMI <5 centile, slim: BMI between
5 and 25, normal weight: =25 up to 85 centile, over-
weight: =85 but less than 95 centile, and obesity: 295
centile.

The diagnosis of acne was based on the presence
of open and closed comedones, papules and pus-
tules, cysts, and nodules in the typical acne localiza-
tions: the face, shoulders/back, anterior chest, and
arms (14). During physical examination, acne lesions
were evaluated as not present (0), mild (1), moder-
ate (2), and severe (3). The predominant type of acne
lesions was used to classify the acne into one of the
following subtypes: comedonic acne, papulo-pustu-
lar acne, and nodulo-cystic acne. In addition, parents
were asked to complete a short survey on their past
history of acne and dietary habits.

Statistical analysis

All data were statistically analyzed with Statistica
12.5 (Statsoft, Krakéw, Poland). Mean, minimal, and
maximal values as well as standard deviations and
frequencies were calculated. Students T test, x> with
Yates correction, and analysis of variance (ANOVA)
with Scheffé post hoc test were used when necessary
to compare the studied groups of patients. Spearman
rank correlation test was used to detect significant
correlations between analyzed variables. P values
lower than 0.05 were considered significant.

RESULTS
Prevalence and severity of acne

Acne was present in 123 adolescents (86.0%), be-
ing more prevalent in teenagers =15 years old than in
those between 12 and 14 years old (97.1% vs. 76.0%,
respectively, P<0.001). All patients with acne had skin
lesions on the face; the shoulders/back (=64, 52.0%)
were the second most common location of acne, fol-
lowed by the anterior chest area (n=30, 24.4%) and
arms (n=25, 20.3%). Teenagers in group 2 (15-18 years
old) had slightly acne lesions located more often on
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the shoulders/back (60.6%) than those from group
1 (42.1%, p=0.06), while acne lesions in other areas
were found with similar frequency in both groups
(group 1: anterior chest: 21.1%, arms: 19.3%; group
2: anterior chest: 27.3%, arms: 21.2%, P=0.55 and
P=0.97, respectively). Regarding the family history of
acne, 34.3% mothers and 27.8% fathers of examined
teenagers reported that they had suffered from acne
in the past.

The severity of acne was assessed as mild in 48
(39.0%), moderate in 52 (42.3%), and severe in 23
(18.7%) teenagers. Twenty nine (23.6%) subjects had
predominantly comedonic acne, 78 (63.4%) had pre-
dominantly papulo-pustular acne, and 16 (13.0%) had
predominantly nodulo-cystic acne. Both the distribu-
tion of the severity as well as the subtype of acne did
not differ between younger (group 1) and older (group
2) participants (P=0.69 and P=0.7, respectively). How-
ever, it was observed that girls suffered from severe
acnessignificantly less often compared with boys —girls:
17 (34%) mild acne, 28 (56%) moderate acne, 5 (10%)
severe acne; boys: 35 (47.9%) mild acne, 20 (27.4%)
moderate acne, 18 (24.7%) severe acne (P<0.01). No
other significant differences were noted between girls
and boys regarding presence of acne (P=0.85), its sub-
type (P=0.12), and localization (P=0.22).

Acne prevalence and BMI

The prevalence of acne did not differ significantly
between teenagers with different BMI (Table 1). How-
ever, those teenagers who were overweight or obese
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Figure 1. Relationship between acne severity and body
mass index (BMI) (p=0.33, P<0.001) - bars represent mean
and standard deviations.

suffered from the inflammatory type of acne (papu-
lo-pustular or nodulo-cystic) more often compared
with underweight, slim, or normal-weight teenagers
(P=0.03) (Table 1). The mean BMI values in patients
with comedonic acne was significantly lower (mean
BMI: 20.0+3.5 kg/m?) when compared with papulo-
pustular acne (mean BMI: 22.2+3.8 kg/m?, P=0.04)
or nodulo-cystic acne (mean BMI: 23.9+£5.1 kg/m?,
P<0.01). This relationship was observed both in girls
(P=0.04) as well as in boys (P=0.03). Additionally,
teenagers with acne located on the shoulders/back
had higher mean BMI values (22.9+4.4 kg/m?, n=64)
compared with whose with acne located in other re-
gions (20.9+3.5 kg/m? n=59; P<0.01). The BMI values

Table 1. Prevalence of acne in comparison with patient weight status

Underweight |Slim Normal Overweight | Obesity
weight P
N (%) N (%) N (%) N (%) N (%)
Acne 3 (75.0%) 12 (75.0%) 73 (86.9%) 20 (83.3%) 15 (100.0%) 032
No acne 1(25.0%) 4 (25.0%) 11 (13.1%) 4 (16.7%) 0 (0.0%) ’
All . Comedonic acne 2 (66.7%) 6 (50.0%) 18 (24.7%) 2(10.0%) 1(6.7%)
patients
Papulo-pustular 0 (0.0%) 5(41.7%) 48 (65.7%) 15 (75.0%) 10 (66.7%) 0.03
acne
Nodulo-cysticacne |1 (33.3%) 1(8.3%) 7 (9.6%) 3(15.0%) 4 (26.7%)
Acne 5(83.3%) 32 (86.5%) 9(81.2%) 4 (100.0%) 0.83
No acne - 1(16.7%) 5(13.5%) 2(18.2%) 0 (0.0%) ’
Girls Comedonic acne - 3 (60.0%) 5(15.6%) 1(11.1%) 0 (0.0%)
Papulo-pustular - 2 (40.0%) 25 (78.1%) 7 (77.8%) 3 (75.0%) 018
acne
Nodulo-cystic acne |- 0 (0.0%) 2 (6.3%) 1(11.1%) 1(25.0%)
Acne 3(75.0%) 7 (70.0%) 41(87.2%) 11 (84.6%) 11 (100.0%) 036
No acne 1(25.0%) 3(30.0%) 6 (12.8%) 2 (15.4%) 0 (0.0%) ’
Boys Comedonic acne 2 (66.7%) 3 (42.9%) 13 (31.7%) 1(9.1%) 1(9.1%)
Papulo-pustular 0 (0.0%) 3 (42.9%) 23 (56.1%) 8 (72.7%) 7 (63.6%) 0.29
acne
Nodulo-cysticacne |1 (33.3%) 1(14.2%) 5(12.2%) 2(18.2%) 3(27.3%)
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also significantly correlated with the severity of acne
(p=0.33, P<0.001) (Figure 1) and with the higher num-
ber of skin areas involved with acne (p=0.23, P<0.01).
Both relationships were also observed in subgroups
of girls and boys (data not shown).

Dietary habits

Data on dietary habits were obtained from 55 par-
ticipants (responserate: 38.5%). Based on the answers,
25 (45.5%) of parents reported that their children eat
fruits and vegetables every day or almost every day,
19 (34.5%) stated that their children eat them 2-3
times a week, 7 (12.7%) reported at least once a week,
and 4 (7.3%) answered that their children do not eat
vegetables or fruits at all. Sweets were eaten every
day or almost every day by 25 (45.5%) teenagers, 2-3
times a week by 23 (41.8%), at least once weekly by
6 (10.9%) participants, and never by one (1.8%) per-
son. Finally, fast food such as pizza, hot-dogs, chips,
etc. were eaten 2-3 times a week by 6 (10.9%), once
weekly by 38 (69.1%), and never by 11 (20%) teenag-
ers. None of the above mentioned dietary habits sig-
nificantly influenced the BMI of included participants.
Surprisingly, more prevalent eating of sweets was as-
sociated with lower severity of acne (p=-0.39, P<0.01).
No other significant relationships between dietary
habits and prevalence, severity, and localization of
acne were observed in our group of teenagers.

DISCUSSION

Although we were unable to demonstrate higher
prevalence of acne in overweight or obese teenagers,
our study clearly indicates that higher BMI in ado-
lescents in Poland is linked with higher risk of more
severe acne in comparison with teenagers of normal
weight. Furthermore, higher BMI values were also as-
sociated with higher prevalence of acne with inflam-
matory lesions (papules, pustules, nodules, cysts),
while non-inflammatory lesions (comedones) were
observed more frequently in subjects with lower BMI.
Due to the rather small number of analyzed teenag-
ers, our observations must be taken with caution,
although the relationship between acne and obesity
and dietary habits was also observed by other au-
thors. Ghodsi et al. (15) found that acne severity was
associated with regular eating of sweets (P<0.0005),
nuts (P<0.005), chocolates (P=0.03), and greasy foods
(P=0.02). Similarly, consumption of chocolates/sweets
(OR=1.6) along with overweight or obesity at 18 years
of age were significant risk factors foracne (OR=2.7) in
astudy by Park et al. (16). Other authors also indicated
a relationship between BMI and acne in different age
groups and populations (11,12,17,18). Our observa-
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tion regarding dietary habits and acne severity are a
bit surprising, but they must be considered carefully
as they were based only on the parents’ reports, who
might be unwilling to admit to poor dietary habits in
their children. Furthermore, the response rate for the
short survey about the dietary habits was low, which
further limits the validity of our data.

The mechanism of the influence of obesity on acne
is not well understood, but it seems that increased
fat content in overweighed/obese patients may fa-
cilitate free radical production and lipid peroxidation
(19). Some authors emphasized the role of oxidative
stress and lipid peroxidation in particular, which may
be an early event that helps drive the acne process,
indicating the potential role of antioxidants in acne
treatment (20,21). Reduction of lipid peroxidation
and the decrease of the percentage of oxidized squa-
lene during the acne treatment, in particular, were
accompanied with the reduction of hyperkeratiniza-
tion and inflammatory cells infiltration in the adnexal
structures (22,23). High BMI may also result in high
level of insulin-like growth factor-1 (IGF-1) (24). IGF-1
stimulates keratinocyte proliferation, sebaceous lipo-
genesis, and androgen synthesis — all these phenom-
ena may participate in acne development in suscep-
tible individuals (24,25).

CONCLUSION

Our observation clearly indicate an association
between overweight/obesity and acne. Such a rela-
tionship should have a significantimpact on the treat-
ment of patients with acne, and modern approaches
to subjects with acne should not only be concentrat-
ed on the choice of appropriate therapeutic modality
but also have to take into account modification of the
patient’s dietary habits, physical activity, and, if nec-
essary, reduction of body weight.
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