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Abstract

Many years ago, two dermatologist named H. Stokes and Donald M. Pillsbury presented a mechanism to explain the pathophysiology of acne as the 
gut-brain-skin axis. In 2008 Hang Zhang In a study of 13,215 adolescents, represented gastrointestinal symptoms such as halitosis, gastric reflux, 
abdominal bloating and constipation in patients with sebaceous gland diseases such as acne, are more common than in healthy controls. He also noted 
that gastrointestinal dysfunction is an important risk factor for diseases of the sebaceous glands and is associated with their occurrence and progression. 
In a study conducted in 2014 by H. Ismaeili, a strong correlation between gastrointestinal dysfunction including bloating and constipation, and acne 
severity, was mentioned.

In this cross sectional, case-control study, we sought to evaluate the frequency of gastrointestinal symptoms in acne patients compared with healthy 
individuals. In this study, 221 person including 112 patients and 109 healthy for any skin disorder and acne disease, all referred to the dermatology 
department of Bu-Ali hospital in the city of Qazvin were randomly  participated over a one year period (2014-2015) .The frequency of the severity 
of gastrointestinal disorders in patients were compared with controls. The relationship between the severity of acne in patients with severity of 
gastrointestinal disorders, and factors such as gender, age, education and marital status were examined. The two groups were matched for their 
member’s age, sex, education and marital status. 

In people with acne, severity of the gastrointestinal tract disorders, including “gastric dysfunction”, “GI inflammation”, “ Small intestine and pancreas 
disorder “ and “colon disorder” is higher compared to healthy controls (p value amounts are respectively 0.03, 0.02, 0.01 and 0.04).There is a 
direct correlation between severity of acne and severity of gastrointestinal disorders, including “gastric dysfunction”, “GI inflammation” and “colon 
disorder”(p value amounts are respectively 0.02, 0.01 and 0.03). In addition, the acne disease is more severe in women than men (p= 0.03); moreover 
“GI inflammation” and “colon disorder” in women with acne is more severe than men with acne (p value levels are 0.001 and 0.007 respectively). Also 
in patients with acne, severity of the “Small intestine and pancreas disorder” increases with age (P=0.009).

Keywords: Acne vulgaris; Gastrointestinal dysfunction; Gastric dysfunction; GI inflammation; Small intestine and pancreas disorder and   
      colon disorder
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Introduction

ACNE is a papular or pustular eruption, involving the face, chest, and back. 
Acne may occur at any age, but is more common in the teenage years, and may 
persist well into adulthood. Plugged follicles, increased sebum production, 
Propionibacterium acnes, and inflammation are thought to promote acne.

The role of diet in the pathogenesis of acne remains unclear, although 
consumption of dairy production and simple sugars has been implicated in 
some studies [1]. At present, the pathogenesis of sebaceous gland diseases 
remains unknown, but, nevertheless, it is known that their occurrence 
and development are affected by multiple factors [2-4]. For example, 
seborrheic dermatitis is significantly related to disruption of the normal 
gastrointestinal flora [5].  Furthermore, the pathogenesis and development 
of acne is associated with gastrointestinal dysfunction, bacterial infection 
and psychological factors [6-8]. Some patients with rosacea have been found 
to have Helicobacter pylori infection [9]. It has previously been reported 
that gastrointestinal dysfunction increases sebaceous secretion [6]. For 
example, one study involving over 13,000 adolescents showed that those 
with acne were more likely to experience gastrointestinal symptoms such as 
constipation, halitosis, and gastric reflux. In particular, abdominal bloating 
was 37% more likely to be associated with acne and other seborrheic diseases 
[10]. Studies show that 85% of adolescents ages 12 to 24 years have acne 
while acne is much more common in adolescents; 8% of adults aged 25 to 
34 years and 3% of those aged 35 to 44 years are affected by acne [11]. In 
adolescence, acne is more common in boys than girls, but the incidence is 
higher in young women. nodulocystic acne is more common in whites than 
blacks [12]. In the study by Whitney P Bowe and Alan C Logan  entitled 
“Acne vulgaris, probiotics and the gut-brain-skin axis-back to future?” that 
proposed a gastrointestinal mechanism for the overlap between depression, 
anxiety and skin conditions such as acne, hypothesized that emotional states 
might alter the normal intestinal microflora, increase intestinal permeability 
and contribute to systemic inflammation. Among the remedies advocated 
by them were Lactobacillus acidophilus cultures. The ability of the gut 
microbiota and oral probiotics to influence systemic inflammation, oxidative 
stress, glycemic control, tissue lipid content and even mood itself, may have 
important implications in acne. The intestinal microflora may also provide a 
twist to the developing diet and acne research.They also found a historical 
perspective to the contemporary investigations and clinical implications of 
the gut-brain-skin connection in acne [13].

Hong Zhang and colleagues in another study entitled” Risk factors 
for sebaceous gland disease and their relationship to gastrointestinal 
dysfunction in Hanadolescents” studied, the prevalence and risk factors for 
certain sebaceous gland diseases and their relationship to gastrointestinal 
dysfunction in adolescents. The study found that factors Such as age; 
duration of local residency; halitosis; gastric reflux; abdominal bloating; 
constipation; sweet food; spicy food; family history of acne; late night 
sleeping on a daily basis; excessive axillary, body and facial hair; excessive 
periareolar hair; and anxiety are the risk factors for sebaceous gland diseases.

They also found a statistically significant difference in the prevalence of 
gastrointestinal symptoms (halitosis; gastric reflux; abdominal bloating; 
constipation) between patients with and without sebaceous gland diseases 
[10].

In a study Alan C.Logan, Martin kdtzman as “Acne vulgaris: Nutritional 
factors may be influencing psychological sequelae” they found that certain 
nutrients as Zinc, folic acid, selenium, chromium and x-3 fatty acids  and 
alsoa weakened antioxidant defense system and altered intestinal microflora 
may interplay to increase the risk of psychological sequelae in Acne vulgaris 
[14].

In another study that A Szlachcic entitled “The link between Helicobacter 
Pylori infection and rosacea” concluded that  rosacea is a disorder with 
various gastrointestinal symptoms closely related to gastritis, especially 
involving the antrum mucosa; and the eradication of Hp leads to improvement 
of symptoms of rosacea and reduction in related gastrointestinal symptoms; 
the lack of improvement of cutaneous symptoms in rosacea after eradication 
of Hp from the gastric mucosa could depend on bacteria in the oral cavity; 
and rosacea could be considered as one of the extragastric symptoms of Hp 
infection probably mediated by Hp-related cytotoxins and cytokines [15].

Material and Methods

In this cross sectional, case-control study, 221 person including 112 patients 
with Acne vulgaris disease reviewed and approved by a dermatologist and 
109 individuals without any skin disorder and Acne vulgaris disease from 
patient’s scorts, all randomly recruitedfrom dermatology department of Bu-
Ali hospital in the city of Qazvin over a one year period (2014-2015). The 
two groups were matched for their member’s age, sex, education and marital 
status.

Patients with any skin disorder In addition Acne vulgaris, participants who 
use drugs with gastrointestinal symptoms and acne side effects and pregnant 
individuals, were excluded.

A questionnaire containing two parts including general information, such 
as age, sex, education level, marital status, illness and drug use in the first 
part and gastrointestinal symptoms, including “gastric dysfunction”, “GI 
inflammation”, “Small intestine and pancreas disorder” and “colon disorder” 
in the second part, were handed to each participant. In the second part, the 
severity of GI symptoms was investigated. The asked GI symptoms are 
defined as follows:

Gastric Dysfunction 
Indigestion, excessive burping and belching or bloating following meals, 
Stomach spasms and cramping during or after eating, belching, filling up 
immediately with small amounts of food, having no appetite, bad taste in 
mouth.
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GI Inflammation 

Heartburn, stomach pain, nausea, pain when swallowing or drinking. 

Small Intestine and Pancreas Disorder

Discomfort or fullness or tension with delay in the abdomen, abdominal 
discomfort relieving by gas passing, frequent changes in stool consistency or 
form, undigested food in the stool, three or more large bowel movements per 
day or shortly after eating food.

Colon Disorder

Discomfort or pain or cramps lower abdominal area, incomplete evacuation, 
Abdominal cramps or bloating after eating food containing fiber, frequent 
constipation, alternating constipation and diarrhea, no urge to have a 
defecation.

Method of scoring to the questionnaire are summarized in Table-1.

The frequency of the severity of gastrointestinal disorders in patients was 
compared with controls. The relationship between the severity of acne in 
patients with severity of gastrointestinal disorders, and factors such as 
gender, age, education and marital status were examined.

In the group with acne there were 17 (15.2%) participant less than high 
school diploma, 13 (11.6%) participant with high school diploma and 82 
(73.2%) participant higher than diploma. In the control group, there were 9 
(8.3%) participant less than high school diploma, 6 (5.5%) participant with 
diploma and 94 (86.2%) participant higher than diploma.

In the group with acne,there  were 90 (80.4%) single and 22 (19.6%) married. 
In the control group, there were 77 (70.6%) single and 32 (29.4%) married.

The group with acne and the control group were comparable in terms of 
age, sex, education and marital status (p-value amounts are respectively 0.60, 
0.55, 0.055 and 0.11) Table-2.

Statistical Analysis

Data were shown as frequency and relative percentage of frequency. The 
SPSS software version 19 was used. Chi-square tests, T-tests, ANOVA were 
performed for analyzing and P <0.05 was considered statistically significant. 

Results
Demographic

In the group with acne there were 93(83%) participant less than 25 years and 
19 (17%) participant 25 years and more. In the control group, there were 87 
(79.8%) participant less than 25 years and and 22 (20.2%) participant 25 
years and more.

In the group with acne there were 30 (26.8%) male and 82 (73.2%) female. In 
the control group, there were 34(31.2%) male and 75(68.8%) female.

Gestational Symptoms

Gastric dysfunction severity frequency was 56(50%) low, 31(27.7%) 
moderate and 25(22.3%) sever in group with acne and 73(67%) low, 
20(18.3%) moderate and 16(14.7%) sever in control group.

GI inflammation severity frequency was 57(50.9%) low, 19 (17.7%) 
moderate and 36 (32.1%) sever in group with acne and 73 (67%) low, 17 
(15.6%) moderate and 19 (17.4%) sever in control group.

Small intestine and pancreas disorder severity frequency was 67 (59.8%) 
low, 35 (31.3%) moderate and 10 (8.9%) sever in group with acne and 81 
(74.3%) low, 16 (14.7%) moderate and 12 (11%) sever in control group.
Colon disorder severity frequency was 65 (58%) low, 29 (25.9%) moderate 
and 18 (16.1%) sever in group with acne and 80 (73.4%) low, 16 (14.7%) 
moderate and 13 (11.9%) sever in control group.

Gastrointestinal 
symptoms

Low severity Moderate 
severity

High severity

Gastric dysfunction 
score

0-4 5-8 9-56

GI inflammation 
score

0-4 5-8 9-72

Small intestine and 
pancreas disorder 
score

0-8 9-16 17-80

Colon disorder score 0-8 9-16 17-72

Table-1 Method of scoring to the questionnaire

Table-2 Demographics of studied population including patients and 
controls.

Data are presented as relative frequency(%), p-value = 0.05 is 
statistically significant. 

Patient(%) Control(%) P-value

Age
less than 25 
years

83 79.8 0.60

25 years 
and more

17 20.2

Sex
Male 26.8 31.2 0.55

Female 73.2 68.8

Education

less than 
high school 
diploma

15.2 8.3 0.055

High school 
diploma

11.6 5.5

Higher than 
high school 
diploma

73.2 86.2

Marital status Single 80.4 70.6 0.11

Married 19.6 29.4
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Therefore in acne group, severity of the gastrointestinal tract disorders is 
higher compared to control group (p value amounts are respectively 0.03, 
0.02, 0.01 and 0.04) Table-3.

Patients with Acne

In acne group, acne severity was significantly related to sex but not to age, 
education or marital status (p value amounts are respectively 0.03, 1.00, 0.31 
and 0.30).

Gastric dysfunction severity was not related to sex, age, education or marital 
status (p value amounts are respectively 0.06, 0.80, 0.11 and 0.52).

GI inflammation severity was significantly related to sex but not to age, 
education or marital status (p value amounts are respectively 0.007, 0.14, 
0.91 and 0.56).

Small intestine and pancreas disorder severity was significantly related to age 
but not to sex, education or marital status (p value amounts are respectively 
0.009, 0.31, 0.12, and 0.81).

Colon disorder severity was significantly related to sex but not to age, 
education or marital status (p value amounts are respectively 0.001, 0.78, 
0.11 and 0.34).

Therefore in acne group acne severity and also “GI inflammation” and “colon 
disorder” severity were significantly related to sex and “Small intestine and 
pancreas disorders” severity was significantly related to age Table-4.

Gastrointestinal disorders severity except “Small intestine and pancreas 
disorder” severity was significantly related to acne severity in patients with 
acne Table-5.

Table-3 Frequency distribution of gastrointestinal symptoms in patients and controls

Data are presented as frequency and relative frequency(%), p-value = 0.05 is statistically significant. 

Table-4 Chi-square test’s p-values of The frequency of gastrointestinal symptoms and acne severity, according to demographics.

 P-value = 0.05 is statistically significant.

Table-5 p value amounts of Chi-square test of GI disorders severity with acne severity.

GI symptom’s Patient(%) Control(%) P-value

Gastric dysfunction
Low severity 56(50) 73(67) 0.03

Moderate severity 31(27.7) 20(18.3)

High severity 25(22.3) 16(14.7)

GI inflammation
Low severity 57( 50.9%) 73( 67%) 0.02

Moderate severity 19( 17.7%) 17( 15.6%)

High severity 36( 32.1%) 19( 17.4%)

Small intestine and pancreas disorder
Low severity 67( 59.8%) 81( 74.3%) 0.01

Moderate severity 35( 31.3%) 16( 14.7%)

High severity 10( 8.9%) 12( 11%)

Colon disorder
Low severity 65( 58%) 80( 73.4%) 0.04

Moderate severity 29( 25.9%) 16( 14.7%)

High severity 18( 16.1%) 13( 11.9%)

Age Sex Education Marital status

Acne severity 1.00 0.03 0.31 0.30

Gastric dysfunction severity 0.80 0.06 0.11 0.52

GI inflammation severity 0.14 0.007 0.91 0.56

Small intestine and pan-
creas disorders severity

0.009 0.31 0.12 0.81

Colon disorder severity 0.78 0.001 0.11 0.34

GI disorders Gastric dysfunction GI inflammation Small intestine and pancreas disorder Colon disorder

P value 0.02 0.01 0.08 0.03
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Discussion

In people with acne, severity of the gastrointestinal tract disorders, including 
“gastric dysfunction”, “GI inflammation”, “ Small intestine and pancreas 
disorder “ and “colon disorder” is higher compared to healthy controls (p 
value amounts are respectively 0.03, 0.02, 0.01 and 0.04).

Many years ago, two dermatologist named H. Stokes and Donald M. Pillsbury 
proposed a gastrointestinal mechanism for the overlap between depression, 
anxiety and skin conditions.

They conclude that Acne vulgaris is a symptom of GI disorders [13]. 
They hypothesized that emotional states might alter the normal intestinal 
microflora, increase intestinal permeability and contribute to systemic 
inflammation fallowed by GI disorder and acne symptoms. In a same result, 
this study presented a relationship between GI disorder and acne symptoms 
too. Gut- Brain- Skin provide a mechanism that makes gastrointestinal 
system and skin health together through probiotics [16]. gastrointestinal 
tract that has the largest number of bacteria, is the largest barrier for body 
immune defense; Probiotics with creating immunomodulatory and anti-
inflammatory conditions are the strengthening of the defense [17, 18].This 
ability of probiotics is effective to improve chronic inflammatory diseases 
such as inflammatory bowel diseases, Reactant air ways diseases, acne, 
rosacea and atopic dermatitis [19].In addition, factors such as follicular 
hyperkeratinization , increased production of sebum and propionibacterium 
acnes colonization are effective in the pathogenesis of acne; probiotics 
improves acne by producing proteins against propionibacterium acnes, 
reducing systemic inflammation and influence on skin permeability [17, 
20]. Also consumption of Some foods such as low fiber carbohydrates and 
dairy increases IGF-1 and improve acne; While probiotics by adjusting the 
concentration of IGF-1 stop the process [21, 22, 23].affection of certain foods 
on the health of skin is another conjunctive factor between gastrointestinal 
system and skin. Several studies show that improving insulin sensitivity and 
acne after receiving a low glycemic diet indicates the role of nutrition in the 
pathogenesis of acne [24]. Researchers have shown that interactions between 
insulin sensitivity, hormonal mediators and acne represents effective role of 
low-glycemic foods to improve acne lesions. milk consumption because of 
its hormones is associated with an increased risk of acne and its severity. 
High- glycemic foods are associated with elevated levels of serum insulin, 
which causes sebaceous cell proliferation and increased production of sebum 
and decrease concentration of androgens and sex hormone binding globulin; 
all the factors involved in the pathogenesis of acne [25]. Obviously, the role 
of unhealthy nutrition including High- glycemic and low-fiber foods is also 
undeniable to creat  variety of gastrointestinal disorders.

In another study A Szlachcic concluded that  rosacea is a disorder with various 
gastrointestinal symptoms closely related to gastritis, especially involving 
the antrum mucosa; and the eradication of Hp leads to improvement of 
symptoms of rosacea and reduction in related gastrointestinal symptoms  
and also rosacea could be considered as one of the extragastric symptoms

of Hp infection probably mediated by Hp-related cytotoxins and cytokines 
[15]. Consequences of this event are alterations in gastric secretion [15] and 
therefore less than adequate stomach acid would set the stage for migration 
of bacteria from the colon towards the distal portions of the small intestine, 
as well as an alteration of normal intestinal microflora, as a basic cause of 
acne symptoms [13]. we also concluded that there could be a connection 
between Hp-related gastritis and acne vulgaris as a sebaceous gland diseases 
such as rosacea.

Hong Zhang and colleagues in another study considered, the prevalence and 
risk factors for certain sebaceous gland diseases and their relationship to 
gastrointestinal dysfunction in adolescents. They also found a statistically 
significant difference in the prevalence of gastrointestinal symptoms 
(halitosis; gastric reflux; abdominal bloating; constipation) between patients 
with and without sebaceous gland diseases [10]. In this study we proposed a 
significant correlation between GI disorders symptoms and acne disease as 
a sebaceous gland diseases. They found that factors such as halitosis; gastric 
reflux; abdominal bloating; constipation are the risk factors for sebaceous 
gland diseases [10]. according to this result, existing of more than one of these 
symptoms can increase acne severity, like what we acquired as a significant 
correlation between GI disorders severity and acne disease severity.

In a study by Daniel D Bike entitled “Vitamin D deficiency in digestive 
disorders” in 2007 in United States of America, it is mentioned to a lack 
of vitamin D in many gastrointestinal diseases. Liver, small intestine and 
pancreas Diseases lead to a deficiency in vitamin D and its absorption in the 
body. Also discontinuity of entrohepatic cycle cause excessive excretion of 
vitamin D metabolites in the urine and feces [26].Increased fatty acids reduce 
vitamin D [27].

In another study Wedad Z.Mostafa and Rehab A.Hegazy as “complex 
relationship between vitamin D and skin” in 2014, in Egypt, vitamin D 
deficiency is referred as the cause of many skin diseases including acne 
vulgaris. Propionibacterium acnes causes inflammatory response of the skin 
immune system that causes acne. Propionibacterium acnes is the stimulating 
factor for Th17 cells and 1,25 (OH) D inhibits Th17 cells change in response 
to Propionibacterium acnes and inhibits inflammation. As a result vitamin 
D deficiency exacerbates acne symptoms [28]. Therefore, it is possible that 
gastrointestinal disorders through the impaired absorption of vitamin D may 
lead to a worsening of inflammation in acne lesions and exacerbation of acne 
severity.

Clement A Adebamowo and colleagues in a study called “milk consumption 
and acne in young girls” in 2015 in California, the role of vitamin D in 
preventing keratinocytes proliferation and its impact on acne is mentioned 
[29].Gastrointestinal symptoms association with acne disease can be 
concluded from the above studies. In fact, vitamin D deficiency causes 
gastrointestinal disorders associated with acne and aggravate it. This is in 
line with the findings of this study.



Enliven Archive | www.enlivenarchive.org

 
 
2015 | Volume 1 | Issue 66

In a study Alan C.Logan, Martin kdtzman found that certain nutrients and a 
weakened antioxidant defense system and altered intestinal microflora may 
interplay to increase the risk of psychological sequelae in Acne vulgaris. They 
also presented that people with Acne vulgaris disease use more carbohydrate, 
fast food and sweets [14]. Absolutely this regimen leads to GI disorders 
symptoms and could be followed by acne disease, as we concluded in this 
study. Certain psychological conditions such as anxiety and depression in 
some studies been introduced as a factor in the pathogenesis of acne and also 
in theory Gut- Brian- Skin.

Stress induces changes in the normal microbial flora and thus change the 
permeability of the small intestine lining and form systemic inflammation, 
which is one of the causes of acne [30].In another study it was shown 
that acne patients compared with healthy people react strongly to the 
lipopolysaccharide of intestinal Escherichia coli; The situation occurs in 
many acne patients affected by changes in intestinal permeability and it is 
similarly seen in patients with irritable bowel syndrome with stress [31, 32]. 
Empirical studies show that stress by reduction draining bowel movements 
causes excessive growth of bacteria in the gut and impairs the permeability 
of the small intestine. These conditions are more associated with anxiety 
and depressive disorders and bacterial overgrowth treatment will also 
improve these diseases [33, 34, 35].The role of anxiety has been found in 
a variety of gastrointestinal diseases, including gastrointestinal dysfunction, 
inflammatory bowel disease, irritable bowel syndrome, gastroesophageal 
reflux and peptic ulcer disease [36]. Given the above, it seems obvious that 
anxiety and stress are another common factor in association between acne 
diseases and gastrointestinal disorders.

H. Ismaili and his colleagues proposed a strong correlation between GI 
symptoms frequency and Acne vulgaris severity as “Gastrointestinal 
dysfunction symptoms and lipid profile in patients with various severities 
of Acne vulgaris” in 2014 in Tabriz. They found that the prevalence of 
gastrointestinal dysfunction symptoms includes bloating and constipation in 
patients with medium and high severity acne is significantly higher than in 
healthy individuals [37].

The study also investigated the relationship between the acne severity and 
the severity of gastrointestinal disorders in patients with acne, and concluded 
that the severity of acne significantly related to frequency and severity of 
gastrointestinal disorders including gastric dysfunction, GI inflammation 
and colon dysfunction in them. In fact, the severity of these disorders except 
“small intestine and pancreas disorder” is directly related to acne severity; 
These findings are in line with H.Ismaili’s study. 

Among the studies on the subject of our study, Hong Zhang’s study and 
H.Ismaili’s study have more similarity with ours, but in both study only a 
few specific gastrointestinal symptoms such as constipation, bloating, gastric 
reflux and halitosis are investigated; While in this study we have inquired 
all four of gastrointestinal disorders, including gastric dysfunction, GI 
inflammation, small intestine and pancreas disorder and colon dysfunction.

Also unlike other studies we have discussed the severity of these disorders 
and the role of factors such as gender, age, education and marital status on the 
severity of acne and GI symptoms in patients with acne.

In this study, unlike Hong Zhang study the severity of acne was evaluated and 
it is concluded that acne severity has a significant coherence with “gender” 
(p = 0.03). Moderate and severe acne, was more frequent in females than in 
males, but acne severity was not significantly correlated with age, education 
and marital status (p = 0.30, 0.31 and 1.00 respectively).

As a result the “age” was not known as an effective factor in the severity of 
acne disease versus it has been introduced as a risk factor for acne by Hong 
Zhang [10].

Acne is a common disease that is more common in women than men [38].In 
Asian race Acne affects women  1.1 to 1.25 times more than men [39, 40]. 
This indicate the accuracy of the findings of this study. In general, compared 
to men, women are more at risk for depression, anxiety and neurological 
disorders that reduce the overall quality of their lives [41]. In adults with acne 
increased risk of depressive symptoms is seen [42, 43, 44].Acne is associated 
with the development of major depression and suicide. Given that depression 
and suicide involve women and people with acne more than other and acne 
is more common in women than men, so acne affect mental health of life , 
especially in women. Female and Acne desease independently associated with 
increased risk of major depression and suicide [38].Given the role of anxiety 
and stress in the pathogenesis of acne, acne can be more severe in women 
than in men because of higher prevalence of depression and anxiety disorders 
in women. The more severity of gastrointestinal disorders in women can be 
justified from relationship between anxiety and this disorders. The study 
showed that the prevalence of “GI inflammation” and “colon dysfunction” 
among gastrointestinal symptoms, has a significant relation with “gender” (p 
= 0.007 and 0.001 respectively). Whereas there is no significant relationship 
between “GI inflammation” or “colon dysfunction” and “gender” in healthy 
individuals (p = 0.27 and 0.90 respectively).
In patients with acne, “GI inflammation” with high severity is almost 
4 times more in women than men (40.2 vs. 10) and moderate and severe 
“colon dysfunction” in women is significantly more than men (percentage 
of relative frequency 29.3 to 16.7 and 22 to 0 respectively); so it can be said 
“GI inflammation” and “colon dysfunction” is more sever in women with 
acne than men.

From all mentioned above it is concluded that gender plays an important 
role in acne severity and the severity of GI symptoms including “GI 
inflammation” and “colon dysfunction”.

Among GI symptoms, “small intestine and pancreas disorders” is associated 
with age in patients with acne. In other words, “small intestine and pancreas 
disorders” is more sever in 25 years or older patients than less than 25 years 
patients (p = 0.009). However, in healthy subjects we didn’t find a significant 
association between severity of “small intestine and pancreas disorders” and 
age (p = 0.38).
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