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Abstrac
Acne vulgaris (AV) is formed by

inflammation of the sebaceous follicles
with the prevalence hits its peak during the
adolescence. It can be occurred by factors
including skin phototype, gender, and
stress. However, there is still limited study
discussing on skin phototype and the AV
prevalence especially in Asian descents.
Besides, it is currently unclear which factor
is most influential in affecting AV. The aim
of this study was to evaluate the relation-
ship between skin phototype, gender, and
stress level with the incidence of AV among
adolescents. This was a cross-sectional
study with 102 adolescents aged 14-18
years old as respondents. Data were collect-
ed by doctor’s examination (intra-rater,
kappa=0.805) with 3 questionnaires con-
sists of Perceived Stress Scale (PSS),
Minessota Multiphasic Personality Index
(MMPI-2) lie-scale, and Fitzpatrick Skin
Type (FST). Chi-square test showed the sig-
nificant p value (p<0.05) in all variables.
Regression logistic showed gender had the
greatest Odds Ratio (OR=38.610) followed
by skin phototype (OR=8.226) and the
stress level (OR=5.612). There was signifi-
cant relationship between skin phototype,
gender, and stress level with the incidence
of AV among adolescents in Surakarta. 

Introduction
AV is a skin disease formed by chronic

inflammation of the sebaceous follicles
which can heals by itself. Its lesions may
vary for each patient like comedones,
papules, pustules, nodules, and often scars.1

Its predilection includes face, neck, ears,
upper back, chest, and shoulders.2 The
prevalence of this disease is mostly
experienced by adolescents with more than
85% of them affected. 3 Generally before
the age of 25 AV will be healed even though

about 12% of women and 3% of men will
still have the disease until the age of 44
years old. 1 

The incidence of AV is most prevalent
in the 15-18 aged range, with prevalence of
both boys and girls almost equal.1 Research
conducted by Yiwei et al.4 to measure the
prevalence of AV in Chinese population by
involving 947 adolescents aged 15-19
showed higher prevalence in boys (41.3%)
than in girls (33.7%). This result was differ-
ent from Noorbala et al. 5 who conducted a
similar study in Iran involving 419
adolescents aged between 15-18 years. The
result showed that adolescent girls had a
higher prevalence of AV (90%) compared
with boys (81.4%).

AV is also affected by skin type
characteristics, the Fitzpatrick Skin Type
(FST). The grouping is based on whether
the skin will get sunburn or pigmented
(tanning) after exposure to sun.6 Perkins et
al. 7 indicate that African-American (FST
V-VI) women had the highest tendency to
suffer AV (37%) when compared with other
ethnic groups such as Caucasian (FST I-III),
Asian (FST II- IV), and continental Indian
(FST III-V).

AV affects the psychosocial aspect of
patients. Feelings of anxiety, depression,
low self-esteem, and embarrassment are
often felt by people suffering AV especially
adolescents. 8 Beside, AV can also be
triggered by stressful conditions. Research
by Hadi and Awadh on 98 pharmacy
students of International Islamic University
Malaysia in cross-sectional design showed
a positive relationship between stress level
with the incidence of AV although statisti-
cally not significant.9 

AV is affected by other risk factors such
as hormones, age, sex, stress and cosmetics.
10 The hormone which plays a role in
increasing sebum production is androgen.
The androgen binds to sebocyte, then
affects the proliferation and differentiation
of sebocyte. Dyhidrotestosterone (DHT), a
potent androgen hormone, may also plays
an important role in stimulating the
proliferation of follicular keratinocytes.
This can be seen from the average serum
androgen level in AV patients is higher
when compared with normal people.3 Most
of androgen in the body circulates in the
form of testosterone.11 

In this study, authors wanted to evaluate
the relationship of skin phototype, gender,
and stress level with the AV incidence
among adolescents in Surakarta. 

Materials and Methods
Respondents and data collection

This study used analytic observational
method with cross sectional design. It was
conducted at Public High School in
Surakarta-Indonesia with 102 students aged
14-18 years old as respondents. They were
consisting of 57 male and 45 female.
Subjects were taken by purposive sampling
method. Inform consent for data collection
was obtained and the identities of all
respondents were taken anonymously.
Respondents in menstrual period,
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undergoing treatment for AV, and suffered
skin diseases on the face such as perioral
dermatitis, rosacea, seborrheic dermatitis,
and folliculitis were excluded from study.
AV was diagnosed by doctor’s examination
(intra-rater, 0.805 kappa).

Questionnaires
This study used 3 questionnaires to col-

lect data from respondents, the first was lie-
scale MMPI-2 to measures the respondents
honesty in answering other questionnaires.
Lie-Scale consist of 15 sentences which
contain attitudes and practices that are cul-
turally laudable. Then PSS to measure and
classify stress level of respondents in low,
moderate or high perceived stress. It pro-
vides a potential tool for examining issues
about the role of stress level in the etiology
of disease. PSS consist of ten questions ask-
ing about respondent’s feelings and
thoughts during the last month with the
answer scale from 0-4. Higher scale showed
higher frequency of respondents feeling
during the last month. Score total ranging
from 0-13 would be considered low stress,
14-26 considered moderate stress, and 27-
40 considered high perceived stress.12 The
other one was self-assessment skin
phototype from research by Magin et al.13 to
assess the characteristic of respondents skin
based on FST. The gender was identified
from the identities database given by
school. Data obtained from the doctor’s
examination and questionnaires then
analyzed using chi-square and logistic
regression test.

Results
Through the purposive sampling

method, a total of 102 high school students
in Surakarta include in this study. Data were
taken by questionaires and examination by
doctor. Figure 1 showed respondents sex
distribution comprised of 57 boys and 45
girls. 

The age ranged from 14-18 years old.
Based on doctor examination (Intra-rater,
0.805 kappa) 25 (24.5%) respondents rated
having no AV. From Table 1 the overall
prevalence of AV was 75.5% and it was
more common among boys (94.7%) than in
girls (51.1%). 

Using PSS questionnaire as seen on
Figure 2, 18 (18%) respondents considered
in low stress, 54 (53%) in moderate stress,
and 30 (29%) in high perceived stress. AV
seen most common in high perceived stress
group (92.9%) than in moderate stress
(83.3%) and low stress (22.2%).

Skin phototype in this study was rated
by self-assessment questionnaire after the
explanation of sunburn and tanning from
authors.13 Figure 3 showed most of
respondents choose type IV as their skin
phototype (49%), followed by type V
(37%), type III (12%) and type II (2%).
There was 1 respondent choosing type I but
excluded from the study because in
menstrual period. AV happened most
commonly in type V skin phototype as seen
in Table 2 (94.8%). 

Based on chi-square tests there were
siqnificant relationship between skin
phototype (95% CI p=0.000), gender (95%
CI p=0.000), and stress level (95% CI

p=0.000) with the incidence of AV among
adolescent students. Data then analyzed
using logistic regression (Table 3) to
evaluate the most influential factor
impacting AV in adolescent students.

From Table 3 gender had the lowest sig-
nificancy (95% CI p=0.000) with highest
odds ratio (Exp(B)=38.610), meaning that
boys had 38.61 times higher chances for
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Table 1. AV prevalence based on gender.

AV           Gender                 Percent
Diagnosing     Male       Female                  
                                               

Positive              54 (94.7%)    23 (51.1%)        75.5%
Negative              3 (5.3%)      22 (48.9%)        24.5%
Total                           57                   45                 100%
Reference: primary data.

Table 2. AV prevalence based on skin pho-
totype.

FST AV diagnosing          Total
                Positive      Negative             

Type II            0 (0%)            2 (100%)            2 (2%)
Type III        2 (16.7%)        10 (83.3%)       12 (11.8%)
Type IV         11 (22%)          39 (78%)          50 (49%)
Type V         36 (94.8%)         2 (5.2%)         38 (37.2%)
(Reference: Primary data).

Table 3. Regression logistic test.

Factors              Significancy          Exp(B)

Skin phototype                 0.002                         8.226
Gender                              0.000                        38.610
Stress level                       0.011                         5.612
(Reference: primary data).

Figure 1. Sex distribution (Reference: pri-
mary data).

Figure 2. Stress level distribution. Figure 3. Skin phototype distribution (ref-
erence: primary data).
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getting AV than girls. Skin phototype (95%
CI p=0.002) had odds ratio (Exp(B)=8.226)
higher than stress level (95% CI p=0.011
Exp(B)=5.612). It means adolescent with
high characteristic of skin phototype was
more prone to AV than adolescent with high
level of stress, but the most influential risk
factor for suffering AV was being male.

Discussion
The aim of this study was to evaluate

the relationship between skin phototype,
gender, and stress level with the incidence
of AV among adolescents. Factors measured
were skin phototype, gender, and stress
level. The prevalence of AV obtained in this
study reached 75.5% out of 102
participating students. The high prevalence
of AV in this study was similar according to
Zaenglein et al.3 who stated that AV hits its
peak during adolescent period. 

The results of this study also similar
with Yiwei et al. 4 in terms of AV
prevalence in boys and girls. They
measured AV prevalence in Chinese
population by involving 947 adolescents
aged 15-19 years and found that AV
prevalence in boys were higher (41.3%)
than in girls (33.7%). In this study the
prevalence of AV in male students (94.7%)
were higher than in female students
(51.1%). In both men and women, pituitary
gland begins to activate gonadotropin in
adolescent period. This phase is often called
puberty, the period when the endocrine and
gametogenic gonads develop into
reproductive function. Age of puberty
varies in each person, but generally in girl
ranged between 8-13 years old, and in boys
9-14 years old. At this point, the secretion of
androgen also increased dramatically. Its
secretions are regulated by
Adrenocorticotropic Hormone (ACTH)
produced in pituitary gland. ACTH will
further stimulates the adrenal cortex to
produces Dehydroepiandrosterone
(DHEA).11 In the pathogenesis of AV,
DHEA plays an important role in formation
of Dihydrotestosterone (DHT), which then
increases sebum production and stimulates
follicle keratinization process.3 Boys have
significant higher testosterone level than
girls during puberty.11 Maybe this
difference were the underlying caused why
boys  more risky getting AV than girls.
Logistic regression analysis in this study
also showed that being male was the most
significant risk factor of getting AV
compared with the skin phototype and level
of stress.

We found that students with severe

stress level tend to be prone getting AV than
students with mild stress level. An earlier
study in 98 college students of Malaysia
International Islamic University also
showed a positive relationship between
stress level and the incidence of AV.9 Stress
in a long period of time will triggers the
activation of the endocrine system through
Hypothalamic Pituitary Adrenal (HPA)
axis. Corticotropin Releasing Hormone
(CRH) will induce the pituitary gland to
secrete ACTH, then after it reaches adrenal
cortex the androgen is secreted.14 Androgen
hormone will be converted to DHT which
contributes in increasing sebum production
and keratinizing of hair follicles.3 

Skin phototype in this study showed a
significant relationship with the incidence
of AV in adolescent students (p=0.002).
Students with high skin phototype had
(OR=8.226) greater risk of developing AV
than students with lower skin phototype. A
study involving 2895 multiethnic female
respondents showed prevalence of AV in
African American descents were 37%,
higher than the AV prevalence in Asian
descent (30%) and Caucasian (24%).7

Similar to this study which the prevalence
of AV was higher in skin phototype V (
94.7%),  than in lower skin phototype (FST
IV 78% and FST III 16.6%). Richard et al.15

in a meta-analysis study found a significant
difference (95% CI p<0.05) of free
testosterone level between white and black
men. In black group the free testosterone
level was 2.5-4.9% higher than white.
Testosterone level as explained above has a
crucial role in pathogenesis of AV
especially in increasing sebum production
and stimulating follicle keratinization.3 

This study confirmed that skin photo-
type, gender, and stress level has significant
effect on the incidence of AV among adoles-
cents. Different with gender and skin photo-
type which is attached since birth, stress
level is an external factor that happened in
period of time. The effect of skin phototype
and gender on the AV incidence will be felt
long life and cannot be changed, but stress
level can go higher and lower. Kholidah
study among 48 college students in
Yogyakarta showed significant result (95%
CI p=0.001) that stress levels can be
reduced by training of positive thinking. 16

Conclusions
The conclusion from our study was that

skin phototype, gender, and stress level
have significant relationship in impacting
AV among adolescents. Our analysis
showed that gender is the most influential

factor followed by skin phototype and stress
level. We suggest in future research, respon-
dents stress can be managed to lower level
and the outcome of AV can be reevaluated
to know further the effect of reducing stress
with the clinical manifestation of AV.
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