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ABSTRACT Objective: Acne vulgaris is a chronic, inflammatory dis-
ease of the pilosebaceous unit. Dietary factor is considered to be one of
the factors that can trigger acne vulgaris as it is reported to be associ-
ated with Western type nutrition. In this study, it is aimed to evaluate the
effect of insulin index and dietary factors in patients with acne vulgaris.
Material and Methods: Two hundred two consecutive patients with
acne vulgaris and 172 patients as control group were included in this
study. The dietary habits in patients with acne vulgaris were statisti-
cally compared to the control group. Results: The risk for acne was de-
tected increased in those consuming more than 3 servings per week for
cola (Odds ratio (OR) 1.57; 1.00-2.46), instant coffee with powdered
milk (OR 1.67; 1.03-2.72), feta cheese (OR 1.63; 1.00-2.65) and 1 serv-
ing per week for peanut (OR 1.62; 1.02-2.58) while risk for acne was
decreased in those consuming more than 3 servings per week for
chicken meat (OR 0.65; 0.43-0.99), pasta (OR 0.59; 0.37-0.95), and 1
serving per week for sujuk (OR 0.60; 0.38-0.94) (p<0.05). Conclusion:
In this study, the consumption of foodstuffs with a higher insulin index
value than glycemic index such as cola, feta cheese, and peanuts was
significantly higher in patients with acne vulgaris. It may be useful to
take into consideration the value of insulin index along with the
glycemic index value for some foodstuffs to evaluate relationship be-
tween acne vulgaris and dietary factors.
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OZET Amag: Akne vulgaris, pilosebase iinitenin kronik inflamatuar
bir hastaligidir. Bat tipi beslenmeyle iliskili oldugu bildirilen akne vul-
garis i¢in diyet tetikleyici bir faktordiir. Bu ¢alismada insulin indeks ve
diyet faktorlerinin akne vulgaris iizerindeki etkisinin incelenmesi amag-
lanmustir. Gereg ve Yontemler: iki yiiz iki akne vulgarisli hasta ile 172
kontrol grubu bu ¢alismaya dahil edildi. Akne vulgarisli hastalarda diyet
aligkanliklari kontrol grubuyla istatistiksel olarak karsilastirildi. Bul-
gular: Haftada >3 porsiyon kola (Odds oran1 (OO) 1,57; 1,00-2,46),
siit tozlu neskafe (OO 1,67; 1,03-2,72) beyaz peynir (OO 1,63; 1,00-
2,65) ile haftada >1 porsiyon fistik (OO 1,62; 1,02-2,58) tiikketenlerde
akne vulgaris riski yliksek bulunurken haftada >3 porsiyon tavuk eti
(00 0,65; 0,43-0,99), makarna (OO 0,59; 0,37-0,95) ile haftada >1 por-
siyon sucuk (OO 0,60; 0,38-0,94) tiiketenlerde akne vulgaris riski
diisiik bulundu. Sonug: Bu ¢alismada, insulin indeks degeri glisemik in-
deks degerinden yiiksek olan kola, beyaz peynir ve fistik tiiketimi akne
vulgarisli hastalarda anlaml olarak fazla bulundu. Akne vulgaris ile
diyet faktorleri arasindaki iliskinin degerlendirilmesinde glisemik in-
deks yaninda insulin indeksini de degerlendirmek faydali olabilir.

Anahtar Kelimeler: Akne; diyet; glisemik indeks; insulin indeks

Acne vulgaris (AV) is a chronic, inflammatory
disease of the pilosebaceous unit and may affect all
age groups, although it usually occurs in adolescents.
Four major factors in the pathogenesis of acne in-
clude increased sebum production, abnormal follicu-
lar keratinization, Propionibacterium acnes (P. acnes)
proliferation and inflammation.!? Pilosebaceous unit

activity is controlled by androgen hormones. Obesity
is currently a major health problem and is frequently
associated with peripheral hyperandrogenism. Since
carbohydrate-rich Western type diet has become
widespread especially in recent years and the patients
with AV are often on this diet, diet factor is consid-
ered likely to be one of the factors that trigger the dis-
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case.** The high glycemic index, a typical feature of
the Western type diet, is often associated with an in-
crease in body fat. In individuals, who are on a high-
glycemic
mTORCI signal production and relative deficiency

index, Western-type diet, increased
of FoxO1 may cause acne lesions to occur, resulting
in obesity.>® The Western-type diet disrupts FoxO1-
mediated gene regulation, high glycemic load and
consumption of milk proteins increase both insulin
and IGF-1 signaling, which increases in puberty, pro-
viding an additional load.>"-!

Insulin index measures the effect of food on in-
sulin levels in blood two hours after a meal. On the
other hand, glycemic index measures the effect of car-
bohydrates in food on glucose levels in the blood.!" Al-
though there is a correlation between glycemic index
and insulin index for a large number of foodstuffs, red
meat, chicken meat do not have any glycemic index
value as they do not have any carbohydrate value.
Therefore, when the dietary factors for AV are exam-
ined individually, the glycemic index value is not
enough alone to determine the relationship between di-
etary factors and AV. It is reported that the risk of AV
will be reduced by consuming food with a low insulin
index diet.'? Several studies have been conducted to
determine the relationship between dietary factors and
acne vulgaris. In these studies, it is highlighted that
high glycemic index diet may trigger AV.>!3-16

The relationship of numerous foodstuffs with
acne vulgaris has not been yet studied. This study
aims to investigate the effect of a large number of
foodstuffs on acne by applying a food frequency
questionnaire and to evaluate foodstuffs which trigger
AV in terms of insulin index as a new approach.

I MATERIAL AND METHODS

1. STUDY DESIGN

This was a prospective study performed in the De-
partment of Dermatology and Venereology of the
Health Sciences University, Ankara Training and Re-
search Hospital. Two hundred two consecutive pa-
tients with acne vulgaris and 172 patients with callus,
insect bites, and verruca vulgaris were included. Two
groups had similar age, gender, and demographic
characteristics. A diet questionnaire was applied to

these two groups, which questions the daily and
weekly consumption frequency of solid and liquid
foodstuffs with standardized servings. Global Acne
Grading Scales (GAGS) was used to determine the
severity of acne.!” Dietary characteristics of the AV
group and the control group were compared with each
other. In the AV group, the severity of disease and di-
etary factors were also examined. Ethics committee
approval was obtained from the Hospital Education
Planning and Coordination Board (2017/0671-5633).

DIETARY FACTORS

Standardized food frequency questionnaire was per-
formed to the patients and control groups.One serv-
ing size was standardized as 1 cup (200 ml) for liquid
foods, while 1 serving size was standardized in solid
foods as follows: Red meat 1 tablespoon, fish-
chicken meat 1 egg size, sausage 1 piece, salami 1
slice, sujuk 4 ring slices, dry beans 5 tablespoons, yo-
gurt-lentil soup 1 small bowl, feta cheese-cheddar
cheese-chocolate 1 matchbox, cake 1 slice, potato
chips 1 box (25 g), peanut-hazelnut-sunflower 1
teacup, rice pilaf- pasta 2 tablespoons, potato 1
medium size, egg-bagels 1 piece, honey 1 teaspoon,
apple 1 small size, orange 1 medium size, tangerine
2 small size, banana 1 small size, grape 15 large
grapes, peach 1 medium size and watermelon 1 slice.

Skimmed milk, fatty milk, cola, buttermilk,
juice, milk powdery instant coffee, red meat, sausage,
salami, yogurt, feta cheese, cheddar cheese, cake, po-
tato chips, chocolate, lentil soup, rice pilaf, pasta, po-
tatoes, bagels, eggs, apples, oranges, tangerines,
bananas, grapes, peaches and watermelon consump-
tion is divided in two groups as >3 and <3 per week;
beer, fish meat, sausage, dried beans, peanuts, hazel-
nuts, sunflower seeds consumption as >1 and <1 per
week while honey consumption was divided into two
groups as >7 and <7 per week. The frequency of food
consumption between the patient and control groups
was compared based on the food groups and criteria.

The insulin index of a food is described as how
much it raises the concentration of insulin in the
blood during the two-hour period after the food is in-
gested. The insulin index compares foods in amounts
with equal complete caloric content (250 kcal or 1000
kJ) and is scaled relative to white bread.!!
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STATISTICAL ANALYSIS

Data were analyzed using SPSS 20.0 program and
statistical significance was determined as p<0.05.
Variables in the study were analyzed with descriptive
statistics using their frequencies and percentages.
Shapiro-Wilk tests were used to determine normality.
Numeric variables were expressed as meandstandard
deviation for normal distribution, or, if not, as median.
Pearson’s Chi-square test and Fisher exact test were
used for categorical data differences between groups.
The odds ratio was obtained to quantify the strength of
the association between groups. Bivariate correlation
analysis was used for the correlation between categor-
ical variables. The combined effect of all risk factors
on the presence of acne in AV patients was investigated
by backward stepwise binary logistic regression model:
Wald method. Independent Samples t test was used for
data normally distributed, while Mann-Whitney U test
was for data not normally distributed in continuous
variables.

I RESULTS

The study was conducted on 202 AV patients and
172 patients in the control group. The number of
women enrolled in the study was 223 (59.6%) and
the number of men was 151 (40.4%). Of the pa-
tients, 132 (65.3%) female and 70 (34.7%) male pa-
tients constituted the group with acne vulgaris. Any
statistically significant difference was not found be-
tween the patient and control groups in terms of age,
sex distribution and socio-economic factors (occup-
ation, marital status, education level, and monthly
income. p values were 0.703, 0.971, 0.672, 0.098,
respectively).

In terms of acne severity, the mean score was
20.72+8.23 according to GAGS. According to this
scoring, 72 (35.6%) patients showing mild, 95 (47%)
moderate, 28 (13.9%) severe and 7 (3.5%) very se-
vere acne. In the AV group, the median body mass
index (BMI) was 21.43 (minimum 16.30, maximum
38.76) kg/m? while 21.53 (minimum 14.65, maxi-
mum 33.20) kg/m? in control group. There is no sta-
tistically significant difference between the AV and
control groups in terms of average BMI value
(p=0.682).

Patients were inquired about factors that triggered
AV. One hundred twenty-seven (64.5%) patients re-
ported that AV was triggered by diet. These patients
were also examined for foodstuffs that can cause AV
(Figure 1). Foods with a statistically significant differ-
ence in consumption between the AV and the control
group are shown in Table 1. As a result of step 6 with
logistic regression analysis, >3 servings of cola, instant
coffee with powdered milk, feta cheese, and >1 serving
of peanuts consumption were significantly higher in
patients with AV (p values were 0.034, 0.037, 0.014,
0.031, respectively). On the contrary, >3 servings of
chicken meat, pasta and >1 serving of sujuk consump-
tion per week were found to be statistically signifi-
cantly higher in the control group (p values were 0.008,
0.011, 0.002, respectively). Table 2 shows the food-
stuffs that have a statistically significant difference in
consumption between the AV and the control group by
using the logistic regression analysis. There is no sta-
tistically significant difference between the frequency
of fruit consumption and GAGS score in the group
with acne vulgaris (Table 3).

There was a significant positive correlation be-
tween cola, hazelnut consumption and GAGS score,
while negative correlation between tangarine and
GAGS score (p values were 0.018, 0.048, and 0.026
while correlations coefficients were 0.166, 0.140, and
-0.210, respectively.)

I DISCUSSION

Acne vulgaris is a chronic inflammatory disease of
the pilosebaceous unit, which is frequently located in

Other Milk
4% 1%

Cola
7%

FIGURE 1: Diet factors known to stimulate acne vulgaris.
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TABLE 1: Foodstuffss with significant difference between acne vulgaris and control group.
Consumption (%)
Serving size Groups Odds Ratio
Type of food (serving/week) AV (%) Control (%) p* value 95% Confidence Interval
Cola >3 371 27.3 0.048 1.57 {1.000-2.460 )
Chicken meat >3 39.1 49.7 0.044 0.650 (0.428-0.988)
Sujuk >1 25.2 36.0 0.026 0.60 (0.382-0.943)
Feta cheese >3 80 711 0.049 1.63 (1.000-2.651)
Peanuts =1 34.5 24.5 0.041 1.621 (1.019-2.578)
Pasta >3 22.5 32.9 0.028 0.592 (0.370-0.946)
Grapes* >3 34.8 65.2 0.035 0.386 (0.156-0.957)

The Chi-Square test was used. *Found to be significant for 12-18 years of age.

TABLE 2: Effects on acne vulgaris when consumed together with dietary factors.

OR 95% Confidence
Interval

Type of food B Wald p* value OR Minimum Maximum
Cola 0.537 4.498 0.034 1.710 1.042 2.809
Instant Coffee with Powdered Milk 0.515 4.332 0.037 1.674 1.031 2.720
Chicken meat -0.638 7132 0.008 0.528 0.331 0.844
Sujuk -.0820 10.078 0.002 0.440 0.265 0.731
Feta cheese 0.683 6.075 0.014 1.980 1.150 3.407
Peanuts 0.571 4.630 0.031 1.769 1.052 2.976
Pasta -0.690 6.501 0.011 0.502 0.295 0.852

* Backward stepwise binary logistic regression model: Wald method step 6 R2: 0.112. B: Regression load; OR: Odds ratio.

TABLE 3: Relationship between the frequency of fruit consumption and GAGS score in patients with acne.

Type of food Serving size (serving/week) Mean GAGS score
Apple >3 20.17 + 8.65
Orange >3 19.88 + 7.60
Tangerine* >3 19.67 £ 8.53
20.45+ 8.66
Banana >3 21.72 £+ 8.62
Grape 19.77 + 6.92
Peach =3 190.48 £ 8.15
Watermelon >3 21.69+8.16

Serving size (serving/week) Mean GAGS score p value

<3 211077 0.371
<3 21.18 +8.62 0.184
<3 21.16 £7.99 0.198

23.64+7.77 <0.05
<3 20.29 + 8.08 0.350
<3 20.68 + 8.30 0.711
<3 20.76 + 8.22 0.475
<3 20.31+£8.21 0.308

GAGS: Global Acne Grading System.

*The mean GAGS score was significantly lower in the 18-year age group consuming = 3 servings of tangerine per week (20.45+8.66),

compared to those consuming <3 servings per week (23.64 + 7.77).

the face and reaches a peak in the adolescence. AV is
more common in the adolescence and its incidence
decreases with age. The disease, which is more com-
mon in female, occurs a more severe course in male.'®
Studies on the pathogenesis of AV, have recently fo-
cused on P. acnes and adaptive/natural immune sys-

tem activation against sebum content as well as West-
ern-type nutrition.'®!%!” In order to determine the re-
lationship between acne vulgaris and diet, a number
of studies have been performed by applying food fre-
quency questionnaires (Table 4). In these studies, the
relationship between glycemic index-based food con-
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gated mostly regarding fish meat,
milk/dairy products, and choco-

sumption and AV has been investi-

late.”*>? There are conflicting results

in different studies on the effect of

BMI on AV development as in cer-

Six thousand ninety four fe-

study, there is no statistically signif-
icant difference in mean BMI be-
tween the patients with AV and the
control group. In this regard, it can
be considered that the absence of
acne vulgaris development in obese
patients may be associated with a
low number of patients with BMI
>30 kg/m?. In current study, a total
of 8 obese individuals were included
and 4 (2%) were in the AV group and
4 (2.5%) were in the control group.

tain other skin diseases.?*? In this

male and 4273 male patients, aged
9-15, participated in two different
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patients and 502 control subjects,

fish and vegetable consumption was
found to be significantly higher in
the control group whereas chicken
meat, processed cheeses, carbonated
beverages, and hazelnut consump-

tion was statistically higher in the
AV group.”® In a retrospective study

conducted by Law et al., involving

82 AV patients and 240 patients in
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the control group, aged 17.4-20.8, it was reported that
dessert and juice triggered AV.? Karadag et al. re-
ported that white sugar, dairy products, ice cream and
white bread may increase acne severity. On the other
hand, an inverse proportion was reported between
whole wheat bread, fish, and legumes and acne de-
velopment.'® In our study, the consumption of cola,
feta cheese, peanut and instant coffee with powdered
milk was found to be statistically higher in the AV
group compared to the control group. On the other
hand, chicken meat, sujuk, pasta and in 12-18 age
group grape consumption was significantly higher in
the control group than in the AV group. Youssef et al.
reported in their study where they applied food con-
sumption frequency questionnaire to 230 AV patients,
aged 17-30, and 230 healthy volunteers, cola con-
sumption was more frequent in the AV group than in
the control group and it was found that the severity of
AV increased as the cola consumption frequency in-
creased.’® In the study conducted by El-Fetoh et al.,
9.9% of the patients with AV state that cola is a trig-
gering factor for AV when they were asked about AV-
triggering foodstuffs.’! In our study, >3 servings of
cola consumption per week were found to be signif-
icantly higher in the acne group than in the control
group. The estimated relative risk for acne develop-
ment in patients consuming >3 servings of cola per
week was 1.57 (1.00-2.46), while this value was
2.261 (1.260-4.059) for 12-18 years of age. When
cola consumption and GAGS score are examined as
continuous variables, a positive correlation was found
between them. As cola consumption increased, acne
severity also increased. The insulin index value of
cola, which has a low glycemic index value, is 45 and
it is higher than the insulin index value of a high num-
ber of foodstuffs. It may be suggested that the mech-
anism by which cola triggers AV is associated with
high insulin index.

In a prospective study conducted by Jung et al.,
783 patients with AV and 502 patients in the control
group were compared with each other and the fre-
quency of processed cheese consumption in the group
with AV was significantly higher than in the control
group.”® In our study, the risk of AV formation was
significantly higher in feta cheese consumers, which
is consistent with the literature. The odds ratio for AV

11

was 1.628 (1.000-2.651) for those who consumed >3
servings of feta cheese per week.

In the study performed by El-Akawi et al., they
examined their 166 untreated AV patients, about the
items that triggered acne formation, 12.1% of the pa-
tients reported tea and coffee as acne-triggering
agents.*? In our study, the estimated relative risk for
development of AV was 1.628 (1.00-2.651) for those
consuming >3 servings of instant coffee with pow-
dered milk. It can be thought that the insulinotropic
effect of powdered milk within the instant coffee may
cause acne development. The possible effect of cof-
fee on development of AV should be clarified with
new studies. There are conflicting results in the liter-
ature regarding nuts consumption and AV trigger-
ing.>*3%3 In this study, the estimated relative risk ratio
for development of AV was 1.621 (1.019-2.578) for
those consuming >1 serving of peanuts per week.

In recent studies, apart from the consumption
frequency of foodstufts with high glycemic index val-
ues, the consumption frequency of certain foodstuffs
with low glycemic index value was also found to be
high in AV patients.'®**% In this regard, we found that
acne is triggered by foodstuff such as feta, cola,
cheese, and peanut in which insulin index value was
higher than glycemic index value. This result may
suggest that insulin index may be used as another
marker for AV-triggering foodstuffs. Foodstuffs with
high insulin index value more increase blood glucose
level than foodstuffs with low insulin index value and
reduce FoxO1-mediated gene expression that is a nu-
tritionally sensitive transcription factor and plays a
major role in pathogenesis of acne by the action of
phosphoinositide-3-kinase (PI3K)/AKT (protein ki-
nase B), mTORCI1 and sterol regulatory element-
binding protein-1.!3:19-3637

Jung et al. found a high risk of AV in chicken
meat consumers.”® In contrast to this result, we found
that chicken meat consumption was higher in the con-
trol group than in the AV group. The estimated rela-
tive risk for those consuming >3 servings of chicken
per week was 0.650 (0.428-0.988). The low risk of
AV formation due to chicken meat consumption may
be considered to be compatible with the lack of
chicken meat in the Western-type diet.
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In this study, the estimated relative risk for AV
development in those consuming >1 serving of sujuk
per week was 0.6 (0.382-0.943). This result may be
considered consistent with the result of the study con-
ducted by Ghodsi et al. in which they reported that
spicy foods did not trigger AV.?’ In this study, pasta
consumption was also significantly higher in the
control group than in the AV group. The estimated
relative risk for development of AV in patients con-
suming >3 servings of pasta per week was 0.592
(0.370-0.946). The glycemic index value of pasta
varies by the type of pasta. This is 41 for spaghetti,
32 for the “fettucini”, 68 for the “gnocchi” and 55
for the “linguine”. The varieties of pasta were not
specified in the questionnaire, which might have af-
fected the results. However, the glycemic index value
is low-medium (<70) and the insulin index value is
<40 in all varieties of pasta, which may explain that
pasta may be a low-risk foodstuff in acne develop-
ment.

In this study, the relationship between food con-
sumption and disease severity was also investigated
in patients with AV. When the patients with AV were
examined about their hazelnut consumption, GAGS
score was significantly higher in those who consumed
>1 serving per week (22.8348.9) compared to those
consuming <1 serving per week (19.84+8.22). The
positive correlation was also found between the sever-
ity of acne and hazelnut consumption.

Conlflicting results have been reported when the
relationship between the frequency of fruit con-
sumption and AV formation/severity is investi-
gated.’323% It has been suggested that consumption
of fruits and vegetables prevents AV formation by
causing a decrease of activation in mTORCI sig-
naling pathway."” In a study conducted by El Akawi
et al., 19% of patients with AV reported that the con-
sumption of vegetables and fruits healed the AV le-
sions.*? In our study, the number of individuals
consuming >3 servings of grapes per week in the
group of 12-18 years old was higher in the control
group than in the acne group. In the control group,
the high amount of grape consumption may indicate
that grapes may be a preventive food in AV devel-
opment. The clinical results obtained in this study
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were consistent with in vitro results demonstrating
that resveratrol inhibited P. acnes with its antimi-
crobial effect.’**" Although the acne severity was
lower in patients who consumed > 3 servings of
fruits per week than those consuming <3 servings
per week, there was not statistically significant dif-
ference between acne severity and fruit consump-
tion. When the relationship between >3 servings of
tangerine consumption per week and acne severity
was investigated, the mean GAGS score
(20.45+8.66) was statistically lower than those who
consumed <3 servings of tangerine per week
(23.64+7.77) in the group aged 12-18 years. A sta-
tistically significant negative correlation was found
between >3 servings of tangerine consumption per
week and acne severity in AV subjects aged 12-18
years. As the amount of tangerine consumption in-
creased, the severity of acne decreased. It can be
speculated that one of the factors of fruits such as
grapes and tangerines reducing on the severity and
the development of acne may be associated with the
antioxidant effect of these fruits.

I CONCLUSION

In the literature, although certain studies have been
conducted to investigate the relationship between
glycemic index and glycemic load and acne vulgaris,
there is no study focusing on the relationship between
insulin index value and acne. It will be useful to take
into consideration the value of insulin index along
with the glycemic index value for some foodstuffs
when acne vulgaris is evaluated with dietary fac-
tors. In addition, when the role of fruits such as
grapes and tangerine in acne development and
severity is clarified, vitamin/food supplements can
be suggested for supporting treatment in patients
with AV.
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