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Abstract

Background: Acne vulgaris is a chronic inflammatory disease of the pilosebaceous unit that usually affects adolescents.
Multiple factors have been implicated in the pathogenesis of acne vulgaris, and there is an increasing interest in studying the
effect of obesity and body mass index (BMI) on the development of acne vulgaris.

Obijectives: This study aims to assess the association between body mass index and the occurrence of acne vulgaris in addition
to the correlation between BMI and acne severity.

Methods: A case-control study was conducted in the dermatology outpatient clinic of Al-Fayhaa Teaching Hospital in Basrah
city. Body mass index was measured for 201 acne vulgaris patients who were age- and gender-matched with 203 controls.
Results: the current study found that the percentage of overweight and obesity was higher among acne vulgaris patients
(26.86% and 8.45%, respectively) than controls (15.76% and 1.48%, respectively), particularly among pre-adolescent females
(P-value = 0.001). The higher BMI was significantly associated with severe acne, and there was a significant positive
correlation between BMI and the global acne severity score (r = 0.830, P-value = 0.001).

Conclusion: Increasing BMI is associated with an increase in the occurrence and severity of acne vulgaris.
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The metabolic syndrome, also known as
syndrome X, is a symptom complex that raises
the risk of type 2 diabetes, cardiovascular disease,
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Introduction obesity, and other morbidities. Psoriasis,
Acne vulgaris is a chronic, self-limiting androgenetic alopecia, acanthosis nigricans, skin

inflammatory disorder of the pilosebaceous tags, lichen planus, hidradenitis suppurativa,
unit. Cutibacterium acnes, formerly known rosacea, systemic lupus erythematosus, and acne
as Propionibacterium  acnes, ~causes acne vulgaris are among the dermatological illnesses
vulgaris in adolescence under androgenic associated with this syndrome, according to
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numerous experts.>* Although the actual
mechanism between obesity and acne vulgaris is
still  uncertain, many  pro-inflammatory
cytokines, prothrombotic factors, elevated
homocysteine, leptin, and resistin levels,
decreased serum adiponectin, and the
development of non-alcoholic fatty liver disease
have all been linked.® Furthermore, acne sufferers
have higher mTORC1 (mechanistic target of
rapamycin complex 1) signalling activity, which
is similarly linked to peripheral insulin resistance,
type 2 diabetes, and obesity, strengthening the
link between acne, obesity, and metabolic
syndrome.® A high body mass index is one risk
factor for acne development. Increased insulin-
like growth factor-1, which has been linked to
acne aetiology, is thought to be more common in
children with a high body mass index, and those
having a low BMI protect against acne
vulgaris.”® There is an increasing interest in
studying the effect of obesity and BMI on acne
vulgaris, which obviously have become new
threats to adolescents and young adults in recent
years. This study aims to assess the association
between body mass index (BMI) and acne
vulgaris.

Method

A case-control study was conducted from
January 1, 2022, to April 1, 2022, in the
dermatology outpatient clinic of Al-Fayhaa
Teaching Hospital in Basrah city. Two hundred
and one patient who fulfilled the inclusion criteria
were age- and sex-matched with 203 controls
recruited from another outpatient clinic. The
inclusion criteria for the study were: patients with
acne vulgaris who were willing to participate in
the study; while subjects on any medications
known to affect metabolism including topical
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steroids, previous treatment with oral retinoids or
any hormonal treatment for any reason in the
previous three months, cigarette smoking, a
history of diabetes mellitus, hypertension,
psoriasis, polycystic ovarian disease, women
with menstrual irregularities, known hormonal
dysregulations or any other known metabolic
disorders were excluded from the study. All of
the enrolled patients were subjected to a clinical
examination. It involved measuring the height
and weight of subjects. Then body mass index
(BMI) was calculated for them. The researcher
used a specific scoring system for the assessment
of severity called the Global Acne Grading
System (GAGS). According to this score, acne
was graded as mild, moderate, severe, and very
severe. ? The dataset was coded and analysed
using the Statistical Package for the Social
Sciences (SPSS) version 26. The numerical data
was tabulated as mean and standard deviation
(SD). The independent sample student t-test was
used to compare the two groups, and ANOVA
analysis was used to compare the means of more
than three groups. The Fisher’s Exact Test was
used to analyze the qualitative data, which was
tallied as a percentage. The Pearson correlation
test was used to assess the strength and direction
of association between the study variables. A P
value of 0.05 or less is considered statistically
significant. Ethical approval was granted from
the Ministry of Higher Education, University of
Basrah, College of Medicine, Research Ethics
Committee (No. 8/39/331 dated on 23/1/2022)
and the Ministry of Health and Environment,
Basrah Health Directorate, Training, and human
resources center - research unit (No. 910 dated on
13/12/2021). Written consent was obtained from
the patients in both cases and controls to
participate in the study.
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Results

In this study, 201 cases and 203 controls were
included. Female patients made up 145 (72.14%)
of the cases and 144 (70.94%) of the controls,
while male patients made up 56 (27.86%) of the
cases and 59 (29.06%) of the controls. The mean
+ SD of age was 18.5 + 3.7 years in cases and
18.9 + 3.9 years in controls. There was no
significant difference between the patient and
control groups regarding sex or age (P > 0.05).
According to the GAGS score, 57 (28.36%) had
mild acne, 124 (61.69%) had moderate acne, and
20 (9.95%) had severe acne, (Table-1).

Table 1. The characteristics of the study participants
(Table-2), displays the distribution of cases and

Sociodemographic
characteristics

Case ‘ Control

(\[o} % ‘ No. %

Mean £ SD 185+3.7 189+3.9 0.401™
<15 48 23.88 | 44 21.67
16-20 107 | 53.23 | 101 | 49.75
Age "
0.208
21-25 27 1343 | 42 20.69
>25 19 9.46 16 7.89
Male 56 27.86 | 59 29.06
Sex 0.826
Female 145 | 7214 | 144 | 70.94
Mild 57 28.36
Severity Moderate 124 | 61.69
of acne
Severe 20 9.95
Total 201 | 100.0 | 203 | 100.0

" Independent-Samples T-Test
* Chi-square test

controls according to the body mass index.
Although the majority of both study groups had
normal weight, the percentage of overweight and
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obesity was higher among acne vulgaris patients
26.86% and 8.45% than controls, in which
overweight and obesity constituted 15.76% and
1.48%, respectively. There was significant
difference between both groups with respect to
the weight (P-value = 0.001).

Table 2. The distribution of cases and controls according
to body mass index

Control

P-value

Frequency

Mean £ SD 23.17+4.37 22.14+2.39 0.003*

Underweight 5 2.48 7 3.45

Normal 125 62.19 161 79.31

BMI categories

Overweight 54 26.87 32 15.76 0.001"

Obese 17 8.46 3 148

Total 201 100.0 203 100.0

BMI: Body mass index, SD: Standard deviation
" Independent-Samples T Test, *Fisher’s Exact Test

There is a significant association between the
BMI value and acne vulgaris among those
patients younger than 20 years; hence, a higher
BMI is noticed among cases than controls (P-
value = 0.001). Among those with acne above the
age of 20 years, no significant association is
detected (Table-3).

Table 3. The association between age of participants and
BMI

Age <20

p. Age>20
value

Control Control

Mean 229+ 2131+ 23.96 2338+
+SD 431 2.15 +4.63 2.2

0.001 0.334
Total 135 122 66 81

BMI: Body mass index, SD: Standard deviation
* Independent-Samples T Test
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(Table-4), shows that there is a significant
association between BMI and female sex as a
higher BMI is detected among female patients
with acne if compared with controls (P-value =
0.001).

Table 4. The association between sex of
participants and BMI

Female
P- N
value

value

Control Case Control

Mean 2336 + 21.64
+SD o 231 » 2.24

0.790 0.001

Total 56 59 145 144

BMI: Body mass index, SD: Standard deviation
* Independent-Samples T Test

The association between the severity of acne and
BMI is shown in (Table-5). The higher BMI is
significantly seen among those with severe acne
(P-value = 0.001).

Table 5. The association between acne severity and
BMI

Mild Moderate Severe P-value "

Mean + 2183+
D 3.45 22.6 +3.87 3054+21
0.001
Total 57 124 20

SD: Standard deviation
*ANOVA analysis with post-hoc Bonferroni correction

A significant positive correlation was noticed
between the BMI and acne severity score
(GAGS) (r = 0.830, P-value = 0.001). The
correlation is illustrated in Figure (1).
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Fig 1. The correlation between BMI and

GAGS severity score
Discussion
There is increasing evidence about the

relationship between acne vulgaris and obesity;
hence, some studies related to acne risk factors in
young adults and adolescents found an impact of
a high body mass index (BMI) on acne
development. These studies reported that a low
BMI protects against acne vulgaris.”® Those
findings agree with the present study results, as a
significant association is found between BMI and
acne development. However, these findings are
inconsistent with those of Snast et al., who
claimed that the proportion of participants with
acne decreased gradually from the underweight
to the severely obese group.!® Actually, the
relation between acne and obesity can be
explained based on the evidence of high levels of
androgens, insulin, growth hormone, and insulin
like growth factors, which are well known risk
factors for acne.!* On the other hand, the mean
BMI in the present study population fell within
the normal range and was compatible with the
BMI in studies conducted by Ekiz et al. in
Turkey,'? Di Landro et al. in Italy,*® Richter et al.
in Germany, * and Anaba et al. in Nigeria. ® The
association between age and BMI among acne
patients is also variable between studies; this
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study found that a higher BMI was significantly
associated with acne development among those
younger than 20 years but not for those older than
20 years. This finding is similar to the findings of
Halvorsen et al., which found that acne and BMI
are associated among adolescents and not adults,
16 and it is also in keeping with the findings of
Anaba et al., " Ekiz et al. 2 and Di Landro et al.,
13 The association between gender and the
development of acne is also complex, and the
results of the studies are controversial. In adult
women, BMI seems to have a variable impact on
acne. > 1317 According to studies conducted in
Turkey and Italy, the BMI of adult women with
acne is unrelated to the prevalence and severity
of acne.'® 3 Furthermore, Anaba et al. claimed
that there is no variation in BMI between controls
and patients with adult female acne and they
reported that BMI is not a risk factor for female
acne. '° This disagrees with the finding of this
study, as it detected a significant association
between BMI level and female acne. But this
research findings are in line with a study by
Halvorsen et al., who demonstrated that
overweight and obesity are associated with acne
in girls, but the same association was not
observed in boys.!® On the other hand, and
according to a little bit an old study from Taiwan
done by Tsai et al., it has been shown that both
boys and girls in Taiwan with lower BMI have a
lower prevalence of acne with no significant
difference between the two genders. '® Regarding
the relation between the severity of acne and
BMI, most of the studies agreed that the severity
of acne increases with the increment of BMI, and
this is completely in line with the findings of this
study, which found a significant association and
a strongly positive correlation between BMI and
severity of acne. Lu and Hsu in Taiwan
discovered that BMI was positively related to
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acne severity.!” A recent study by Sas et al.
showed that teenagers who have been overweight
or obese had inflammatory acne (papulo-pustular
or nodulo-cystic) more often than those who were
underweight, thin, or of normal weight. They also
discovered that individuals with comedonic acne
had a considerably lower mean BMI than those
with papulo-pustular or nodulo-cystic acne.
Furthermore, the BMI value was found to be
significantly related to the severity of acne and
the number of skin areas affected by acne. 1° On
the other hand, according to Anaba et al., there
was no association between acne severity and
BMIL.” In their study of acne, Ekiz et al. in Turkey
were unable to establish a relation between BMI
and acne severity. 12 The current findings are also
in line with two other studies done in Basrah that
evaluated the metabolic aspects of acne vulgaris.
One of them found that all parameters of the lipid
profile are affected among acne patients, notably
females, those younger than the age of puberty,
and those with severe grades, especially for the
high LDL and triglyceride levels, and this is also
reflecting a positive association between lipids
and acne vulgaris.?’ The other study found that
the majority of acne patients documented to have
insulin resistance based on C-peptide and TyG
index levels, as well as the mean of these two
biomarkers, are significantly higher in acne cases
compared to control candidates, in addition to the
positive and strong correlation between the level
of these biomarkers and the severity of acne.?
and again, this is another reflection of the
relationship between overweight, obesity, and
acne vulgaris through the process of insulin
resistance. The present results definitely
demonstrate the link between BMI and acne. This
relationship has a big impact on how acne
patients are treated because effective treatment
for acne patients should not only concentrate on
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selecting the right medications but also consider
changing the patient's dietary behaviours,
increasing their physical fitness, and, if required,
losing weight.

Conclusions and recommendations, we
conclude that the body mass index of acne
patients is significantly higher among acne cases
than controls, especially in those younger than
twenty and females, and it is significantly and
positively correlated with acne severity. We
recommend encouraging patients to have healthy
lifestyle and to adjust dietary risk factors and
encouraging exercise and weight reduction.
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