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Abstract

Purpose: To evaluate the bowel habits of patients with acne vulgaris Method: In this case control study, socio-demographic
characteristics of the participants (age, gender, marital status, educational status, profession, economic status, smoking-alcohol
habits, chronic diseases, previous operations, people they live with, diet) were questioned and the global acne grading scores of
the patients were calculated. Bristol Stool Scale, Rome III Criteria for IBS, International Physical Activity Questionnaire-Short
Form, Hospital Anxiety Depression and KADF (dietary fiber information) scales fulfilled. Results: The patient group consisted
102 and the control group consisted 104 participants. The mean age was 20.9 ± 3.9 years old in the case group and 21.8 ±
5.0 years old in the control group. Patient and control groups were similar in terms of age and gender. Smoking rates were
significantly higher in the patient group (p=0,035). The amount of coffee consumed per day were significantly higher in the
patient group (p=0,040). According to the global acne grading scores, 55.9% (n = 57) had medium, 39.2% (n = 40) had mild,
3.9% (n = 4) had severe and 1% (n=1) had very severe acne. Anxiety scores were found to be significantly higher in the patient
group (p = 0.005). When the case and control groups were compared for IBS presence, no significant difference was found (p
= 0.317). Also, IBS was not related with acne severity (p = 0.162). Conclusion: Further large sample sized studies are needed
on this subject, as there is strong evidence about brain–gut–skin axis existence.

INTRODUCTION

Acne vulgaris is a chronic inflammatory disease of the pilosebaceous unit and is characterized by seborrhea,
open/closed comedones, papules, pustules and nodulocystic lesions(1). The cause of acne vulgaris increa-
sed sebaceous gland activity, abnormal follicular hyper keratinization, microbial hyper-colonization of the
follicular canal and increased inflammation(2). Lifestyle, diet, testosterone levels, gastrointestinal dysfuncti-
on, bacterial infection, and psychological factors play a role in the pathogenesis and development of acne.
Exercise, even moderate activity such as walking, can help to treat both constipation and acne(3). Another
disease affecting the brain and intestinal axis by inflammatory process is irritable bowel syndrome. Irritable
bowel syndrome (IBS) is the most commonly diagnosed disease without an underlying organic pathology,
characterized by the presence of abdominal pain or discomfort with variable bowel habits (4). Its prevalence
is generally between 12–30% (5). IBS symptoms are identified in four subtypes according to Rome III criteria.
Bristol Stool Scale (25) provides information about the consistency, thickness and amount of stool. Studies
reveal that IBS is more common in women than men (6). IBS has been considered a brain-intestinal disease.
In susceptible individuals (for example, those with a genetic predisposition or exposed to environmental
factors), the association with psychological stress (eg anxiety, depression or somatization) and an infectious
or inflammatory response can alter intestinal permeability, contributing to the onset of IBS symptoms (7).
Depression and somatization can also lead to the development of IBS symptoms by mediating changes in
intestinal permeability, immune system, and microbiome (7). Localized inflammation develops as the in-
testinal permeability increases, and then the number of inflammatory cells (histamine, tryptase, serotonin,
TNF-, proteases and interleukins) increases (7). Although there are many data on acne and microbiota in
the literature, data on acne and intestinal habits have not been determined. Normal functioning of gastro-
intestinal tract can influence benefit from oral treatment besides adverse events (7). The aim of this study
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is to evaluate the impact of bowel habits, IBS, physical activity, and dietary fiber intake in acne vulgaris
patients.

MATERIAL METHOD

The ethics committee of our faculty approved this case control study. Dermatology patients with acne com-
plaints (over 18 years old, volunteered to participate) were included through one month period. Age and
gender matched healthy relatives of the patients who applied to Dermatology and Family Medicine Outpa-
tient Clinics without acne and accompanying dermatosis were included as the control group. The exclusion
criteria were: refusal to participate the study, being under 18 years old and over 65 years old, mental retardati-
on, verbal communication defects, people whose native language was not Turkish, diagnosed gastrointestinal
disease, previous gastrointestinal surgery, diabetes mellitus, thyroid diseases, Addison’s disease, presence of
diseases known to alter gastrointestinal functions, pregnancy, using drugs that affect intestinal habits such
as iron preparations and antacids 3 weeks prior to the study.

In the first part of the questionnaire, the demographic characteristics of the participants (age, gender, marital
status, educational status, profession, economic status, smoking-alcohol habits, diagnosed diseases, previous
operations, people they live with, diet) were questioned and the global acne score was calculated. In the
second part, Bristol Stool Scale, Rome III Criteria, International Physical Activity Questionnaire-Short
Form, Hospital Anxiety Depression, KADF (dietary fiber information) scalesfulfilled.

The global acne grading system (GAGS) is used to determine the clinical severity of acne. The upper part of
the face, chest and back region is divided into six parts, taking into account the width of the region and the
density and distribution of the pilosebaceous unit in that region, a coefficient for each region are (forehead,
right cheek and left cheek = 2 , nose and chin = 1, chest and upper back = 3) given. Acne lesions were also
graded between 0-4 according to their types (no lesions = 0, 1 comedone = 1, 1 papule = 2, [?]1 pustules
= 3, [?]1 nodules = 4). Each region is evaluated separately, the score obtained according to the most severe
lesion type in that region is multiplied by the coefficient of that region, and a score is determined for each
region, and the global acne score is calculated with the sum of the scores of the six regions. The total score
ranges from 0 to 44, acne severity is determined according to the global acne score. (0 point = no acne, 1-18
points = mild acne, 19-30 points = moderate acne, 31-38 points = severe acne,> 39 points = very severe
acne) (8).

HAD (Hospital Anxiety-Depression) Scale:

It was developed and validated by Zigmond and Snaith in 1983(32). It includes anxiety and depression
subscales. It consists of 14 items, seven of them are depression (2., 4., 6., 8., 10., 12., 14) and seven are
anxiety (1., 3., 5., 7., 9., 11., 13.) screening. Answers are in Likert format and scored between zero to three.
Questions 2,4,7,9,12 and 14 are scored as 0,1,2,3 points and 1, 3, 5, 6, 8, 10, 11 and 13. questions are scored
as 3,2,1,0 points. The scores from both subscales may vary between 0-21 points. The Turkish validity and
reliability study of HADS has been conducted by Aydemir et al (33). Cut-off scores of the Turkish version
of the HADS scale are 10 points for anxiety subscale and 7 points for depression subscale(9).

KADF (Knowledge about dietary fiber) Scale:

Guine et al developed it in 2016. Its validity and reliability were tested by multicenter studies including
Turkey(10). Awareness about Foods with Dietary Fiber is evaluated with 6 questions, the Relationship
between Dietary Fiber and Various Foods with 6 questions and the Relationship between Dietary Fiber and
Diseases with 10 questions. The questions 3.4, 3.5, 5.2, 5.3, 5.4 and 5.6 are evaluated in reverse. The higher
scores indicate the higher the level of knowledge about food fibers (10).

Rome III Criteria:

The Rome III criteria was published in 2006 and Turkish validity and reliability of was performed by Uran
et al in 2012(11). Presence of at least 2 or more of the following along with recurrent abdominal pain or
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discomfort that exists for at least 3 days each month for the last 3 months, provided that it began at least
6 months before diagnosis(12).

1. Defecation recovery

2. Beginning with a change in the frequency of defecation

3. Beginning with a change in the form of gaita

* Supportive symptoms (not required for diagnosis)

1. Abnormality in the frequency of defecation

2. Anomaly in the form of gaita

3. Abnormal feces passage (feeling of strain, urgency or complete emptying)

4. Mucus outflow from the rectum

5. Feeling bloated (12).

International Physical Activity Questionnaire-Short Form (IPAQ-SF):

It was developed by the International Consensus group in Geneva in 1998 to evaluate the physical activity
levels of individuals in international standards. Then, in 2000, it was accepted as a valid and reliable scale
in 12 different countries. Sağlam et al. found in their study that both the short and long forms of IPAQ
were valid and reliable in Turkish. This questionnaire evaluates the physical activity levels of individuals in
the last seven days in four parts such as vigorous activities, moderate activities, walking and sitting. When
calculating the total score, when the metabolic equation (MET) values given to the activities (intensive
activity = 8 MET, moderate activity = 4 MET, walking = 3.3 MET) are multiplied by the duration of the
activities (min) and the frequency of doing (number of days), the weekly MET- min scores are obtained.
Physical activity levels of the individuals are divided into three categories as ”inactive”, ”minimally active”
and ”very active” according to the scores obtained(13).

Statistical analysis

Number, percentage, mean and standard deviations were used to evaluate descriptive statistics. Shapiro
Wilk and Kolmogorov Smirnov tests were used to check the compatibility of the data for normal distribu-
tion. Chi-square test for statistical analysis of categorical data, for statistical analysis of quantitative data,
an independent t test in paired groups, One Way ANOVA test (post hoc Tukey test) in groups with three
or more, Mann Whitney U and Kruskall Wall tests are used. Statistical significance of the difference was ac-
cepted as p <0.05. Correlation between parameters are made with Pearson correlation analysis. Correlation
coefficient (r); Between 0.000-0.249 will be considered as weak relationship, between 0.250-0.499 as medium,
between 0.500-0.749 as strong, between 0.750-1.000 as very strong relationship.

RESULTS

The patient group consisted of 102 and the control group consisted of 104 participants. The mean age was
20.9 ± 3.9 years old in the case group and 21.8 ± 5.0 years old in the control group. There was no significant
difference between the groups in terms of age and gender (p >0.05). While the mean body mass index of the
cases was 21.69 ± 2.99 kg / m2, it was 21.99 ± 3.56 kg / m2 in the control group (p = 0.505). The mean
acne duration was 3.86 ± 2.57 years. The socio-demographic characteristics of the participants are shown in
Table 1. Smoking rates were found to be significantly higher in the patient group.

The nutritional and bowel habits of the participants are shown in Table 2. Meal habits, daily water and
tea intake and number of vegetables, fruits, fast-food and defecations were not different in acne and control
group. The amount of coffee consumed per day were significantly higher in the patient group (p = 0,04).

According to the acne severity, 55.9% (n = 57) were medium, 39.2% (n = 40) were mild, 3.9% (n = 4) were
severe and 1%. (n = 1) were found to have a very serious acne type. The mean global acne score was 20.32
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± 6.83 points. Anxiety-depression scores and dietary fiber knowledge scores of the study participants are
shown in Table 3.Anxiety scores were found to be significantly higher in the patient group (p = 0.005)

Of the case group, 2.9% (n = 3) stated that their bowel pattern was changed during the period of acne.
When the case group was classified according to Bristol stool scale, 33.3% (n = 34) were type 3, 27.5% (n
= 28) were type 2, 12.7% (n = 13) were type 6, 9.8% (n = 10) were type 5, 7.8% (n = 8) were type 1, 5.9%
(n = 6) were type 4 and 2.9% (n = 3) were type 7.In the control group, 37.5% (n = 39) were type 2, 31.7%
(n = 33) were type 3, 10.6% (n = 11) were type 1, 10.6% (n = 11) were type 5, 4.8% (n = 5) were type 4
and 4.8% (n = 5) were type 6. There was no significant difference between the patient and control groups in
terms of stool types (p = 0.114).

Irritable Bowel Syndrome was present in 15.7% (n = 16) of the subjects participating in the study and 22.1%
(n = 23) of the control group. When the case and control groups were compared in terms of the presence of
IBS, no significant difference was found between them (p = 0.317).

When the cases were compared in terms of the presence of IBS according to acne severity, no significant
relationship was found (p = 0.162) (Table 4). Correlations between GAGS and Physical Activity Scores,
BMI and dietary fiber knowledge of the subjects are demonstrated in Table 5.

Discussion

Acne is an important risk factor for psychological morbidity in young and advanced ages in both genders. It is
related to satisfaction with appearance, decreased self-esteem and self-confidence, and increased internaliza-
tion (anxiety and depression) and suicidal tendency. In a meta-analysis obtained from 42 studies on anxiety
in acne cases, a significant relationship was found between acne and depression and anxiety and acne. It has
been reported that the prevalence of depression and anxiety are higher in acne cases (14). According to the
hypothesis of Stokes and Pillsbury; Emotional conditions such as depression and anxiety disrupt the function
and microbiota of the gastrointestinal system, which paves the way for local and systemic inflammation. It
is thought that there may be a serious relationship between the bacteriology and physiology of the gastro-
intestinal system, inflammatory skin diseases and mood. In addition, based on the evidence, 40% of acne
cases have hypochlorhydria. This insufficient stomach acidity causes colon bacteria to migrate to the distal
part of the small intestine and this disrupts the normal intestinal microflora. According to the authorities,
microbial flora changes triggered by stress increase intestinal permeability and predispose to systemic and
local inflammation (2,3). Although the gut-brain skin axis hypothesis has been known for a long time, it is
not well understood, but microbiome studies are opening the uncertainties here. In addition, the increase
in Substance P secretion with the stimulation of the nerves that release substance P was observed in both
acne cases and intestinal dysbiosis. Substance P is responsible for the release of proinflammatory cytokines
in acne pathogenesis (15,16,17,18).

Multiple comorbidities associated with IBS have been reported as somatic pain syndromes (fibromyalgia,
chronic fatigue syndrome, and chronic pelvic pain), other gastrointestinal diseases (gastroesophageal reflux
dyspepsia), and psychiatric diseases (major depression, anxiety, and somatization) (19). Low-grade inflam-
mation was found to be important in IBS pathogenesis. In a study, serum inflammatory cytokines were
found to be increased in IBS cases compared to controls (20,21). Increase in small intestine bacterial flora
is associated with anxiety and depression, and recovery of flora provides emotional improvement) (22,23).
In half of the cases, IBS originates from the intestine first and psychological stress develops later(4,5,6,7).
Parallel to the literature a significant difference was found between the anxiety scores of the acne cases and
the control group in this study, but there was no relationship with depression. It can be due to the number
of cases or the characteristics of the selected sample. Depressive patients may not have been detected due to
their unwillingness to participate in this study. When looked in terms of intestinal habits and IBS, patients
with acne and control group did not differ. There was no relationship between the global acne scores and
bowel habits or IBS. In the recent study by Demirbaş et al., 300 acne patients were evaluated with Rome
IV criteria and IBS was found significantly higher in patients with acne. IBS was also correlated with the
global acne scores (24). In our study, Rome III criteria were used because it was validated and reliable in
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Turkish (Ozgürsoy Uran.et al) whereas Rome IV criteria has not been validated for Turkish population yet.
Threshold values of Rome IV criteria are based on Western data and language issues are important; if it is
not translated properly, it may lead to misunderstanding. The different results are due to the use of Rome IV
criteria, which is criticized for reliability in non-Western population in many articles(25, 26). Among other
studies on IBS and skin diseases relation, Shalom et al. showed that IBS increased in patients with chronic
urticaria (27). İslamoğlu et al. Reported that IBS was more common in atopic dermatitis group. In the
study of Kim et al., a relationship was found between rosacea and IBS, while an increase in acne rosacea
was found in cases with IBS(28).

There are limited number of studies investigating the relationship between acne and physical activity. Al-
shammrie et al. did not find a significant relationship between physical exercise and acne(29). Similarly, in
another study conducted in Tehran, it was reported that there was no relationship between physical activity
and acne(30). In our study, in accordance with the literature, no difference was found between the acne
cases and the control group in terms of physical activity.

In recent studies, the role of a low glycemic index high fiber diet in the course of acne vulgaris treatment
has been shown (31). In the study conducted by Kaufmann et al., a significant improvement was observed
in the skin in the study in which he consumed 30 g of high-fiber breakfast cereal per day (32). Smith et
al. demonstrated the positive effect of a diet rich in fiber and low glycemic index diet(33). In our study, we
could not find a relationship between fiber consumption and acne. Further studies are needed to evaluate
both fiber and glycemic index impact in large case series.

In a study investigating acne vulgaris and BMI, it was found that the incidence of severe acne was increased
in adolescents with high BMI compared to normal ones(34). Inflammatory acne lesions were increased in
patients with higher BMI and non-inflammatory acne lesions were found to be increased in those with low
BMI(34). High BMI also triggers high levels of insulin-like growth factor-1 (IGF-1) release. IGF-1 stimulates
keratinocyte proliferation, sebaceous lipogenesis, and androgen synthesis (34). In our study, no statistical
difference was found between the acne cases and the control group in terms of BMI.

Smoking is related with many adverse effects on the skin(35). Smoking affects sebum production, induce
microcirculation and oxidative stress(36). According to a study by Schäfer et al. acne prevalence was signifi-
cantly higher in active smokers like our study (37). Smoking can increase vascular endothelial inflammation,
causing exacerbation of both acne lesions and irritable bowel syndrome (38). Contrary to expectations, there
was no relation between smoking and irritable bowel syndrome in current study.

Coffee consumption reduces non-melanoma skin cancer, melanoma, and rosacea (39). Consumption of foods
containing a high glycemic index negatively affects acne, but there is no information in literature about
coffee interaction. In our study, acne patients were consuming more coffee. Coffee type was not questioned;
it would be informative to make further studies with different coffee types. Older people consume mostly
Turkish coffee and young people increasingly consume filter coffee or instant coffee in Turkey.

A limitation of this study is the relatively small sample size.

CONCLUSION

This is the first study in the literature questioning bowel habits, physical activity, dietary fiber intake, and
IBS all together in acne vulgaris patients. It is striking that coffee consumption is related with acne vulgaris.
Although a significant relation between acne vulgaris and bowel habits or nutritional characteristics cannot
be demonstrated, further large sample sized studies are needed on this subject, as there is strong evidence
about brain–gut–skin axis existence.

There is no conflict interest.

There is no financial disclosure.

The data that support the findings of this study are available from the corresponding author
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9. Aydemir Ö, Guvenir T, Kuey L, Kultur S. Validity and reliability of Turkish version of hospital anxiety
and depression scale. Turk Psikiyatri Derg isi 1997;8 (4):280-7.
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Table 1 . Socio-demographic characteristics of the participants

Patient Patient Control Control χ
2 p

n % n %
Gender
Female 85 83,3 76 73,1 2,601 0,107
Male 17 16,7 28 26,9
Education level
Primary school 2 2,0 4 3,8 5,878 0,118
Secondary school 6 5,9 14 13,5
High school 34 33,3 39 37,5
University / college 60 58,8 47 45,2
Economic situation
Income more than expenses 25 24,5 7 6,7 22,287 0,000
Income equal to expenses 53 52,5 85 81,8
Income less than expenses 24 23,5 12 11,5
Family type
Large family 43 42,2 20 19,2 32,944 0,000
Nuclear family 36 35,3 70 67,3
Alone 23 22,5 14 13,5
Smoking
No 81 79,4 69 66,3 4,441 0,035
Yes 21 20,6 35 33,7

Table 2: The nutritional and bowel habits of the participants

Patient Patient Control Control χ
2 p

n % n %
Breakfast
Do not have 9 8,8 6 5,8 4,972 0,174
At home 74 72,5 85 81,7
Outside 19 18,7 13 12,5
Lunch
Not eating 22 21,6 25 24,0 4,426 0,219
At home 34 33,3 35 33,7
Outside 38 37,3 28 26,9
At workplace 8 7,8 16 15,4
Dinner
At home 89 87,3 98 94,2 3,975 0,264
Outside 13 12,7 6 5,8

Mean SD Mean SD t p
The amount of water consumed daily (glass) 6,69 4,21 6,93 4,25 0,401 0,689
The amount of tea consumed per day (tea cup) 3,68 3,06 2,94 3,68 1,575 0,117
The amount of coffee consumed per day (coffee cup) 1,44 1,90 0,98 1,22 -2,065 0,04
Number of vegetable/salad containing meals per week 4,50 3,67 4,16 2,72 0,770 0,442
Number of fruits per week 6,40 4,96 5,82 3,80 0,935 0,351
Amount of fast-food eaten per week 2,07 2,19 2,03 2,59 0,119 0,905
Number of defecations per week 6,99 4,49 6,62 4,88 0,558 0,577
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Table 3 . Anxiety-depression and dietary fiber knowledge scores of the participants

Patient
Mean±SD

Control
Mean±SD t p

KADF+ 72,80±7,87 71,85±8,38 0,836 0.404
HDS+ + 9,01±2,82 9,46±2,04 1,320 0.188
HAS+ + + 10,48±3,08 9,12±3,71 2,848 0.005

+ KADF : Knowledge about dietary fiber

+ + HDS : Hospital Depression Scale

+ + + HAS : Hospital Anxiety- Scale

Table 4 . Relationship between the global acne grading scores of the cases and the presence of IBS

GAGS+ GAGS+ GAGS+ P

Mild n (%) Medium n (%) Severe/Very Severe n (%)
IBS Present 37 (43,0) 45 (52,3) 4 (4,7) 0,162

Not present 3 (18,8) 12 (75,0) 1 (6,3)
Total Total 40 57 5

Table 5 . Correlations between Global acne grading scores and Physical Activity Scores, BMI and dietary
fiber knowledge of the subjects

KADF+ PAS++ GAGS+++ BMI++++

KADF r p 1
PAS r p -0,50 0,615 1
GAS r p 0,170 0,088 0,142 0,154 1

+KADF : Knowledge About Dietary Fiber

++PAS : Physical Activity Scores

+++GAGS : Global Acne Grading Scores

++++BMI : Body Mass Index
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