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INTRODUCTION

Background: Acne is a chronic inflammatory skin disease and a
cosmetic problem with considerable emotional and psychological
side effects and symptoms, such as pain and pruritus. Some
controversies exist concerning the involvement of dietary
factors, including glycemic load (GL), in the pathogenesis of
acne. Accordingly, we aimed to determine the role of GL and
anthropometric measures in acne development among girls aged
12-18 years in Tehran, Iran.

Methods: In this cross-sectional study, 99 girls (45 girls without
acne and 54 girls with acne) aged 12-18 years completed a three-
day food record. Anthropometric measures, such as height,
weight, waist circumference, and body mass index (BMI), were
also assessed. Additionally, an expert dermatologist scored the
severity of acne, and then, anthropometric measures and GL
were examined in the groups.

Results: The results showed no significant difference in dietary
GL, height, weight, BMI, and waist circumference between the
groups. Furthermore, the severity of acne was not significantly
associated with GL.

Conclusion: The present results did not confirm the association
between acne and dietary carbohydrates, including GL. However,
further research can contribute to determination of the effect of
diet on acne and its severity.
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withdrawal, and depression *°. The pathogenesis
of acne is complex and attributed to excessive

Acne is a common inflammatory skin disease,
which mostly presents during adolescence. It affects
a significant proportion of adolescents, with a
prevalence of 79-95% in Western countries 2. The
prevalence of acne has increased among adults
in developed countries. It may present, persist,
or recur in the third and fourth decades of life .

It predominantly affects the skin and is
consequently associated with psychological
distress, low self-esteem, poor body image, social
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sebum production, follicular hyperkeratinization,
intra-follicular colonization by bacteria and yeast,
and inflammation **.

There is some evidence regarding the involvement
of environmental factors, including diet, in the acne
pathogenesis °. Various hormonal mediators, such
as insulin-like growth factor-1 (IGF-1), insulin-like
growth factor binding protein-3 (IGFBP-3), and sex
hormone-binding globulin (SHBG), are involved
in acne development by promoting the growth of
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keratinocytes and sebaceous glands, along with
sebum production 7%. There is also controversial
evidence regarding the association of dietary
patterns with acne pathogenesis. Some studies
have indicated the impact of dietary glycemic load
(GL) on acne ?, while some have reported different
results %11 Therefore, the role of GL is particularly
intriguing and requires major consideration ®.

Glycemic load refers to the type and amount
of consumed carbohydrates and is interpreted
as an index of diet-induced insulin demand °.
A low glycemic index is associated with the
reduction of insulin resistance. Therefore, GL
can be implicated in acne development due to
diet-induced hyperinsulinemia, in addition to the
subsequent cascade of hormonal responses and acne
exacerbation. Insulin resistance and increased IGF-
1 levels change the concentrations of circulating
hormones, binding proteins, and receptors, which
are associated with the stimulation of unregulated
tissue growth androgens, sebum production, and
acne-promoting pathways °.

The role of dietary carbohydrates in acne
pathogenesis has not been established yet. Evidence
suggests no significant difference in the level of
glucose, insulin, and dietary GL between acne
patients and healthy control individuals 112
Considering the high prevalence of acne during
adolescence and its negative effects on self-image
and self-esteem, it is necessary to determine the
effective factors in acne, including dietary GL. In
this study, we aimed to investigate the possible
association of dietary GL with acne in 12- to 18-year-
old girls, using a validated questionnaire for GL.

PARTICIPANTS AND METHODS

Participants and study design

Fifty-four females with acne, aged 12-18 years,
were recruited in this study. Forty-five age-matched
controls were also selected from the Dermatology
Outpatient Department of Ziaeian Hospital, which is
one of the educational centers affiliated with Tehran
University of Medical Sciences, Tehran, Iran. Two
groups of patients were excluded from the study:
acne patients with a history of acne treatment and
patients with a history of systemic disorders, such
as diabetes. Patients with acne were divided into
three groups by an expert dermatologist: mild

(comedonal acne), moderate (papular and pustular
lesions), and severe (nodular lesions).

Anthropometric and clinical data collection

Demographic and anthropometric measures,
including age, waist circumference, weight, body
mass index (BMI), and height, were recorded for
all participants. Height (cm) was measured using
a wall tape in a standing position without shoes.
Weight (kg) was measured using a digital scale with
minimal clothing. Furthermore, waist circumference
was measured at the mid-point between the lower
rib margin and the iliac crest in a standing position
with normal breathing. Moreover, the participants’
dietary intake was determined using a three-day
food record questionnaire, in which they were
asked to document their food, snack, and beverage
intake completely over three days (two weekdays
and one weekend). An expert nutritionist guided
them on how to record their food intake. The
questionnaires were completed after one week 3.

All subjects were informed about the study
procedures and objectives and provided an
informed consent to participate in the study.
Additionally, the participants were ensured about
the confidentiality of their information. The study
protocol was approved by the Ethics Committee
of Tehran University of Medical Sciences and
performed in accordance with the Declaration of
Helsinki (IR TUMS VCR REC13951849).

The glycemic index of foods was determined,
using the International Tables of Glycemic Index
and GL Tables '. The total carbohydrate and fiber
contents of dietary intake were calculated, using the
United States Department of Agriculture (USDA)
Tables °. The dietary information, collected from
the food diaries, were converted to grams, and
the content of carbohydrate, fiber, and other food
components was calculated, using the Modified
Nutritionist 4 software. We used the three-day
food records to calculate daily GL as follows:

Daily GL = GI for food item x carbohydrate
content (g)/100

Statistical methods

The sample size was calculated with an alpha
level of 0.05 and beta level of at least 80% according
to previous studies '°. The calculated sample size
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for each group was measured to be 40. Considering
the possibility of sample attrition, 55 participants
were included in each group. During the study,
one patient from the acne group and 10 individuals
from the control group withdrew from the study;
accordingly, their incomplete information was not
included in the final report. Data were analyzed and
compared between the two groups, using student’s
t-test and one-way analysis of variance (ANOVA)
in the SPSS software version 24. P value less than
0.05 was considered statistically significant.

RESULTS

A total of 99 participants were investigated in
two groups: acne group (n = 54) and control group
(n = 45). Height, weight, waist circumference,
and BMI were calculated in the acne and control
groups. Our results showed no significant difference
between the groups regarding any of the mentioned
measurements (Table 1).

Assessment of the adolescents’ dietary intake
revealed that generally GL ranged from 55.33 to
199.33, with a mean of 99.91 + 25.24. The mean
GL was not significantly different between the
two study groups (98.45 + 24.88 vs. 101.67 + 25.85;
P =0.903; Table 2). The association between dietary
GL and acne severity was examined in the acne
group. ANOVA test did not demonstrate any
significant differences in the average GL between
the three acne groups (P = 0.406).

Table 1. General and demographic characteristics of the two
groups.

Acne (n=54) Control (n=45)
Mean * SD

Characteristics P-value

Age (years) 1507+ 1.97  14.84+1484 043
Height (cm) 159.54 +5.74 159.62+7.26 0.51
Weight (kg) 50.85+13.79 57.96+14.70  0.94
BMI (kg/m?) 2337+456  22.77 £5.02 0.77
Waist (cm) 7370+7.04  7418+10.04  0.59

BMI, body mass index; cm, centimeter; kg, kilogram; n, number; SD,
standard deviation

Table 2. Glycemic load calculated in the control and acne groups.

Dietary glycemic load and acne

Only eight patients had mild acne with an
average GL of 88.98 + 16.7. Thirty-two patients
were diagnosed with moderate acne, whose average
GL was calculated to be 101.77 + 28.48. Finally, 14
patients were diagnosed with severe acne with an
average GL of 96.30 = 18.70 (Table 2).

DISCUSSION

Our results indicated that dietary GL in Iranian
adolescent girls with acne was not higher than that
of control subjects. Additionally, no significant
association was found between dietary GL and acne
severity. Furthermore, BMI and waist circumference
of the two groups were not significantly different.

Acne is a common skin disorder affected by
different factors, such as genetics ¢, lifestyle and
habits '*17, seasonal changes ', obesity '8!, and
diet >°%. However, there are disagreements about
the impact of each factor. Many studies support
the association between dietary carbohydrates
and acne development 2?4 In this regard, a
study compared the inhabitants of Kitua Island
(Tanzania) and Paraguay hunters, consuming large
amounts of vegetable and meat (with lower levels
of carbohydrates), with individuals consuming a
Western diet; it was found that acne was rarely
found in these populations. Therefore, a low-
glycemic diet can protect against acne owing to
the absence of hyperinsulinemia and activation of
the subsequent endocrine cascade %

Ismail et al. found an association between dietary
GL and acne in Malaysian young adults. Their
study showed that GL was significantly higher in
the acne group than in the healthy controls, aged
18-30years. They reported no significant difference
in BMI between the case and control groups °.
Another community-based study reported that
individuals maintaining a Mediterranean diet (a
low-carbohydrate diet) were less likely to develop
acne ». Moreover, a cross-sectional study showed
that dietary GL was higher among individuals with

Control Acne

(n=45) (n=54) Mild acne Moderate acne Severe acne
Mean £ SD Mean £ SD
Glycemic load 101.67 + 25.85 98.45 + 24.88 88.98 + 16.7 101.77 + 28.48 96.30 + 18.70
P-value 0.903 0.406

n, number; SD, standard deviation
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moderate to severe acne (mean age =21.8 +3.5
years), compared to those with mild acnes”®.

The mechanism underlying the association
between dietary GL and acne has been well
described. A high-GL diet causes hyperinsulinemia
with subsequent activation of a signaling cascade,
leading to an increase in insulin and IGF-1 activities
while reducing IGFBP-3 **. Reduction of IGFBP-3
significantly increases the bioavailability of IGF-1
as a key stimulator in acne pathogenesis 2¢%”.
IGF-1 stimulates lipogenesis and proliferation of
keratinocytes and sebocytes #. Both insulin and
IGF-1 increase the synthesis of gonadal and adrenal
androgens *. Moreover, IGF-1 reduces the synthesis
of SHBG in the liver and occupies androgenic
receptors. Consequently, it directly increases
the bioavailability of androgens?*%. Androgens
promote the production of fat as a factor playing
a role in acne development. In addition, IGFBP is
a strong pro-apoptotic factor in keratinocytes *.

Although several studies have been conducted
in this area, the association between dietary
carbohydrates and acne has not been approved in
any investigations, including the current study. In
this regard, Kaymak et al. in a prospective cohort
study, reported no significant difference in terms of
serum glucose, insulin, and leptin content, overall
glycemic index, and dietary GL between university
students with and without acne. It should be noted
that they only focused on dietary carbohydrates,
similar to our study. However, they suggested
a relationship between high glycemic index and
duration of acne, which was not addressed in the
current study °.

Furthermore, the results of a non-randomized
clinical trial demonstrated that acne improved in
adolescent boys on both low- and high-GL diets,
while the difference between the groups was not
significant. They found no significant correlation
between changes in acne severity and insulin
concentration or sensitivity. They also reported
that diet significantly affected IGFBP-1, but not
IGFBP-3 or IGF-1'! In this respect, Smith et al.
conducted four interventional studies to investigate
the effect of dietary GL on acne severity. In two
clinical trials, low dietary GL significantly reduced
acne severity and plasma levels of free androgens,
while it increased insulin and IGFBP sensitivity 3.

Consistent with the findings reported by
Smith et al., recent studies including a clinical

trial, have provided histopathological evidence
regarding the benefits of a low-GL regimen in
reducing acne development. They found that low
GL was associated with reduced acne severity,
sebum production, expression of sterol regulatory
element-binding proteins, lipid synthesis, and
inflammatory cytokines like interleukin-8 °.
Nevertheless, Pavithra et al. did not find any
improvement in acne development following
adherence to a low-GL diet . Overall, the impact
of weight loss secondary to a low-GL diet has not
been examined in any of the mentioned studies,
while BMI is an important contributor to acne
development.

In a number of studies, the effect of low-GL
diet could not be detected when the data were
statistically adjusted for BMI changes . In the
current study, there was no significant difference
in BMI between adolescents with and without
acne, which could explain the lack of association
between GL and acne development. Additionally,
some previous studies demonstrated no significant
correlation between BMI and presence of acne or
its severity 1% 36-3,

The Iranian dietary pattern is high in refined
grains, including white rice and bread, potato, tea,
whole grains, hydrogenated fats, legumes, and
broth, and differs from Mediterranean and Western
dietary patterns*. It has been revealed that the
Iranian diet is not associated with general or central
obesity *, and the mean GL in the present study
is similar to that of previous reports. Although
many foods rich in carbohydrates are included in
the typical Iranian diet, it appears that some other
healthy food groups in this diet, such as legumes
and whole grains, could alleviate the effect of
high-carbohydrate components**. Other factors,
such as genetics ¢, tobacco use, and different
climatic conditions 7 may be also influential in acne
development. Furthermore, differences in the age
range of participants may explain the discrepancy
between our findings and previous reports.

This study had some limitations. First, we used
a three-day food record owing to time and cost
constraints, while other food recording methods,
such as repeated three-day questionnaire and food
frequency questionnaire, would be more effective in
calculating GL, especially in patients with chronic
diseases 1*40. Second, the sample size was calculated
to be sufficient to analyze the differences based
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on independent t-test. Consequently, the sample
size was not large enough for advanced statistical
analyses.

CONCOLUSION

Chronic skin diseases, including acne, are
often accompanied by significant emotional
and psychological burdens negatively affecting
the individual’s quality of life. Thus, control of
modifiable factors to reduce acne is necessary.
Change of dietary habits is a controversial treatment
option for patients with acne. The results of the
present study did not confirm the effects of dietary
GL on acne in young girls. Moreover, no significant
difference in BMI and waist circumference was
observed between the acne and healthy groups.

Acknowledgements

The authors sincerely appreciate Ziaeian Hospital
for recruiting the participants.

Conflict of Interest: None declared.

REFERENCES

1. Ghodsi SZ, Orawa H, Zouboulis CC. Prevalence,
severity, and severity risk factors of acne in high school
pupils: a community-based study. J Invest Dermatol.
2009;129(9):2136-41.

2. Cordain L, Lindeberg S, Hurtado M, et al. Acne vulgaris:
a disease of Western civilization. Arch Dermatol.
2002;138(12):1584-90.

3. Williams HC, Dellavalle RP, Garner S. Acne vulgaris. The
Lancet. 2012; 379(9813):361-72.

4. Gieler U, Gieler T, Kupfer J. Acne and quality of life—
impact and management. J Eur Acad Dermatol Venereol.
2015 (Suppl 4:);29:12-4.

5. Tan J. Psychosocial impact of acne vulgaris: evaluating
the evidence. Skin Therapy Lett. 2004;9(7):1-3,9.

6. Burris J, Rietkerk W, Woolf K. Acne: the role of medical
nutrition therapy. J Acad Nutr Diet. 2013;113(3):416-30.

7. Kurokawa |, Danby FW, Ju Q, et al. New developments in
our understanding of acne pathogenesis and treatment.
Exp Dermatol. 2009;18(10):821-32.

8. Bowe WP, Joshi SS, Shalita AR. Diet and acne. J Am
Acad Dermatol. 2010;63(1):124-41.

9. Burris J, Rietkerk W, Shikany JM, et al. Differences in
dietary glycemic load and hormones in New York city
adults with no and moderate/severe acne. J Acad Nutr
Diet. 2017;117(9):1375-83.

Iranian Journal of Dermatology, Vol 23, No 2

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Dietary glycemic load and acne

Kaymak Y, Adisen E, lliter N, et al. Dietary glycemic index
and glucose, insulin, insulin-like growth factor-I, insulin-
like growth factor binding protein 3, and leptin levels in
patients with acne. J Am Acad Dermatol. 2007;57(5):819-
23.

Reynolds RC, Lee S, Choi JY, et al. Effect of the glycemic
index of carbohydrates on acne vulgaris. Nutrients.
2010;2(10):1060-72.

Cerman AA, Aktas E, Altunay IK, et al. Dietary glycemic
factors, insulin resistance, and adiponectin levels in acne
vulgaris. J Am Acad Dermatol. 2016;75(1):155-62.

Ismail NH, Manaf ZA, Azizan NZ. High glycemic load
diet, milk and ice cream consumption are related to acne
vulgaris in Malaysian young adults: a case control study.
BMC dermatol. 2012;12(1):13.

Atkinson FS, Foster-Powell K, Brand-Miller JC.
International tables of glycemic index and glycemic load
values: 2008. Diabetes Care. 2008;31(12):2281-3.

US Department of Agriculture, Agricultural Research
Service. 2018. USDA food and nutrient database for
dietary studies 2015-2016.

Wolkenstein P, Machovcova A, Szepietowski JC, et al.
Acne prevalence and associations with lifestyle: a cross-
sectional online survey of adolescents/young adults in

7 European countries. J Eur Acad Dermatol Venereol.
2018;32(2):298-306.

Abo El-Fetoh NM, Alenezi NG, Alshamari NG, et al.
Epidemiology of acne vulgaris in adolescent male
students in Arar, Kingdom of Saudi Arabia. J Egypt Public
Health Assoc. 2016; 91(3):144-9.

Sas K, Reich A. High body mass index is a risk factor for
acne severity in adolescents: a preliminary report. Acta
Dermatovenerol Croat. 2019;27(2):81-5.

Anaba LE, Ogunbiyi OA, George OA. Adolescent facial
acne vulgaris and body mass index: any relationship?
West Afr J Med. 2019;36(2):129-32.

Halvorsen JA, Dalgard F, Thoresen M, et al. Is the
association between acne and mental distress influenced
by diet? results from a cross-sectional population study
among 3775 late adolescents in Oslo, Norway. BMC
Public Health. 2009;9(1):340.

Law M, Chuh A, Molinari N, et al. An investigation of
the association between diet and occurrence of acne: a
rational approach from a traditional Chinese medicine
perspective. Clin Exp Dermatol. 2010;35(1):31-5.

Rouhani P, Berman B, Rouhani G. Acne improves with a
popular, low glycemic diet from South Beach. J Am Acad
Dermatol. 2009: 60(3):14.

Pavithra G, Upadya GM, Rukmini MS. A randomized
controlled trial of topical benzoyl peroxide 2.5% gel with
a low glycemic load diet versus topical benzoyl peroxide
2.5% gel with a normal diet in acne (grades 1-3). Indian J
Dermatol Venereol Leprol. 2019;85(5):486-90.

Burris J, Shikany JM, Rietkerk W, et al. A low glycemic
index and glycemic load diet decreases insulin-like growth
factor-1 among adults with moderate and severe acne: a
short-duration, 2-week randomized controlled trial. J Acad
Nutr Diet. 2018;118(10):1874-85.

Skroza N, Tolino E, Semyonov L, et al. Mediterranean
diet and familial dysmetabolism as factors influencing

47



Shakoei et al.

26.

27.

28.

29.

30.

31.

32.

33.

34.

48

the development of acne. Scand J Public Health.
2012;40(5):466-74.

Shaw JC. Acne: effect of hormones on pathogenesis and
management. Am J Clin Dermatol. 2002;3(8):571-8.

Vora S, Ovhal A, Jerajani H, et al. Correlation of facial
sebum to serum insulin like growth factor-1 in patients
with acne. Br J Dermatol. 2008;159(4):990-1.

Zouboulis CC. Acne vulgaris. Hautarzt. 2014;65(8):733-
47; quiz 748-9.

Thiboutot D. Acne: hormonal concepts and therapy. Clin
Dermatol. 2004;22(5):419-28.

Melnik BC, Schmitz G. Role of insulin, insulin-like growth
factor-1, hyperglycaemic food and milk consumption

in the pathogenesis of acne vulgaris. Exp Dermatol.
2009;18(10):833-41.

Berra B, Rizzo AM. Glycemic index, glycemic load: new
evidence for a link with acne. J Am Coll Nutr. 2009;28
Suppl:450S-454S.

Taylor M, Gonzalez M, Porter R. Pathways to
inflammation: acne pathophysiology. Eur J Dermatol.
2011;21(3):323-33.

Cordain L. Implications for the role of diet in acne. Semin
Cutan Med Surg. 2005;24(2):84-91.

Smith RN, Mann NJ, Braue A, et al. A low-glycemic-

35.

36.

37.

38.

39.

40.

load diet improves symptoms in acne vulgaris
patients: a randomized controlled trial. Am J Clin Nutr.
2007;86(1):107-15.

Smith RN, Braue A, Varigos GA, et al. The effect of a low
glycemic load diet on acne vulgaris and the fatty acid
composition of skin surface triglycerides. J Dermatol Sci.
2008;50(1):41-52.

Hunter N, Shaker O. Diet and body mass index, do they
have a role in acne vulgaris? a study using serum leptin
and serum Insulin like growth factor-1. Egypt J Derm
Androl. 2009;9(2):73-80.

Lajevardi V, Ghodsi SZ, Daneshpazhooh M, et al. The
relationship between body mass index and the severity of
acne. Iran J Dermatol. 2014;17(1):13-17.

Neupane S, Basnet B, Sharma TD. Association
between acne and body mass index: a hospital based
cross sectional study. Nepal J Derm Venereol Leprol.
2018;16(1):53-6.

Esmaillzadeh A, Azadbakht L. Major dietary patterns in
relation to general obesity and central adiposity among
Iranian women. J Nutr. 2008;138(2):358-63.

Basiotis PP, Welsh SO, Cronin FJ, et al. Number of days
of food intake records required to estimate individual and
group nutrient intakes with defined confidence. The J Nutr.
1987;117(9):1638-41.

Iranian Journal of Dermatology © 2020 Iranian Society of Dermatology



