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Introduction 

Diabetes mellitus (DM) is a chronic disease 

characterized by anomalies in carbohydrate, protein 

and lipid metabolism. Chronic and continuous 

exposure to these anomalies cause microvascular 

complications (retinopathy, neuropathy, 

nephropathy), macrovascular complications 

(myocardial infarction, stroke, peripheral artery 

disease) (1), gastrointestinal (gastroparesis, 

diarrhea), genitourinary (uropathy/sexual 

dysfunction) and dermatological complications.  

Chronic hyperglycemia leads to complications in 

DM by increasing the activity of sorbitol pathway of 

metabolism, causing the formation of advanced 

glycosylation end products (AGE) by means of the 

non-enzymatic glycosylation of cellular proteins of 

increased intracellular glucose and increasing the 

formation of diacylglycerol by activating certain 

isoforms of protein kinase C (PKC) (1).  

 

‘Dyspepsia’ expresses an exact definition; however, 

it is generally defined as the indicator of upper 

gastrointestinal symptoms and most of the patients 

with dyspepsia have an organic or functional 

disorder of upper gastrointestinal system. The 

symptoms of dyspepsia involve upper abdominal 

pain/discomfort, anorexia, bloating, early satiety, 

nausea and/or vomiting, and it affects up to 7- 40% 

of the general population.  

Upper gastrointestinal endoscopy is the most 

convenient initial test to evaluate patients with 

dyspepsia (2). The factors leading to gastrointestinal 

symptoms in DM patients are autonomic neuropathy, 

poor glycemic control, psychiatric disorders and 

metabolic disorders secondary to diabetes. A 

significant association has been detected between 

gastric emptying and the severity of autonomic 

neuropathy.  

Abstract 

Objective: We aimed to demonstrate the relationship between the endoscopically increased mucosal damage 

and the frequency of dyspeptic symptoms in patients with diabetes. 

Material and Methods: The 42 diabetic patients with dyspeptic complain and 40 healthy dyspeptic people 

were involved in this study and evaluated with video endoscopes.  

Results: Diabetic patients when compared with the control group according to the endoscopic evaluation and 

Glasgow Dyspepsia Symptom Scoring System no significant difference had been detected. The symptoms of 

the diabetic group and the control group were familiar and there was no significant difference between the 

frequencies of the symptoms in both groups. In dyspeptic diabetic patients a weak correlation between BMI and 

endoscopically detected hiatal hernia was reported. However there was no relation between BMI and the other 

gastrointestinal symptoms. Also there was no difference between the patients with neuropathy and without 

neuropathy in terms of endoscopic findings and gastrointestinal symptoms.  

Conclusion: Endoscopic findings of diabetic patient and non-diabetic control group were compared 

statistically. Although gastric ulcus was significantly higher in diabetic group, there was no significant 

difference between two groups in terms of other endoscopic findings. Hovewer, gastric ulcus frequency in 

diabetic group is higher, there were no significant difference in terms of gastrointestinal symptoms, diabetic 

complications and glisemic control in patients with other endoscopic lesions when compared with the patients 

with gastric ulcus. Hiatal hernia frequency in diabetic patients was higher due to control group. In shed light on 

our findings, diabetic patients must be evaluated for the esophageal reflux symptoms. 

Keywords: Diabetes mellitus, Dyspepsia, Endoscopy 



Oner et al.                                                                               http://dx.doi.org/10.17546/msd.399388 

131 
Medical Science and Discovery, 2018; 5(3):130-6 

Parasympathetic dysfunction developing secondary 

to chronic hyperglycemia affected emptying 

function, and as well as, antroduodenal motor 

activity, gastroesophageal reflux activity and gastric 

secretion. In 1958, the reducing effect of diabetes 

associated with autonomic neuropathy on the gastric 

emptying was defined as ‘Gastroparesis 

diabeticorum’ and it has been encountered in almost 

25% of the DM patients (3). 

The incidence of diarrhea or constipation, abdominal 

pain or discomfort, heartburn, dysphagia, nausea, 

vomiting and fecal incontinence is higher in DM 

patients, and basal and stimulated gastric acid 

secretion has been reported to be normal or 

decreased (4). The secondary symptoms are 

gastroparesis, and alterations in motility of small and 

large intestine. The lesions, such as gastric ulcer, 

duodenal ulcer, gastritis and esophagitis, should be 

evaluated by GIS endoscopy before establishing a 

correlation between gastrointestinal symptoms and 

gastroparesis in DM patients (5).  

In the present study, it was aimed to demonstrate the 

relation between the prevalence of dyspeptic 

symptoms and endoscopically increased mucosal 

damage in patients having DM with dyspeptic 

symptoms.  

Material and method 

The present prospective clinical studies were 

conducted on 42 DM patients, aged 35 to 76 years, 

who were admitted to Gastroenterology Outpatient 

Clinic of Turgut Ozal Medical Center, Inonu 

University Faculty of Medicine, between April 2004 

and September 2005, with complaint of dyspepsia, 

and 40 control patients, aged 18 to 77 years, without 

a comorbid disease. The approval of the local ethics 

committee was obtained from the Inonu University, 

Faculty of Medicine.  

Upper GIS endoscopy was performed with Olympus 

GF-XQ 200 (Olympus, Japan) in all patients by the 

gastroenterology specialists in our department. The 

spectrophotometric analysis of complete blood count 

and the nephelometric analysis of other biochemical 

parameters were performed with LH750-ANA 

device (Beckman Coulter, USA) analyzer and 

Olympus AU 600 analyzer (Olympus, USA) 

respectively.  

The dyspeptic complaints of patients, involving pain, 

bloating, indigestion, gastric fullness, early satiety, 

excessive belching and burping, nausea, vomiting 

and heartburn were examined, and evaluated by 

using Glasgow Dyspepsia Severity Scale (GDSS) 

(Table 1) (6).  

Patients who having any alarm symptoms such as 

weight loss, anemia, dysphagia, epigastric mass, 

persistent vomiting, patients having a concomitant 

severe systemic disease, pregnant or lactating 

women having the signs of being pregnant, patients 

having perception and adjustment disorder (mental 

disease or defect), and those having alcohol 

addiction or drug abuse were excluded from the 

study. one of 82 patients was excluded from the study 

due to intolerance to esophagogastroduodenoscopy.  

Statistical analysis was performed by using SPSS 10.0 

Windows package program. All data were calculated 

as mean ± standard deviation (SD). According to the 

findings of esophagogastroduodenoscopy, study and 

control groups were compared by using Pearson Chi-

Square Test. A p-value of <0.05 was accepted as 

statistically significant.  

Results 

Forty-two DM patients with complaints of dyspepsia 

and 40 patients with dyspepsia having no comorbid 

diseases were included in this study. The mean age 

of study group, including 20 males (47.6%) and 22 

females (52.4%), was 50.8 ± 9.2 years; the control 

group consisted of 17 males (42.5%) and 23 females 

(57.5%).  

Twenty-three DM patients had a comorbid disease, 

such as hypertension, cardiac disease, osteoporosis 

(54.8%); 19 patients had no systemic disease 

(45.2%).  

The drug list and habits of the patients in the study 

and control groups were presented in table 2 and 

table 3.  

According to the diabetic complications, 6 patients 

had microalbuminuria (14.3%), 12 patients had 

retinopathy (28.6%) and 27 patients had 

polyneuropathy (64.3%).  

There was no statistically significant difference 

between the GDSS of diabetic and non-diabetic 

patients (GDSS= 7.40 ± 3.54 and GDSS= 6.87 ± 

3.29, respectively) (p= 0.487).  

Esophagogastroduodenoscopic examination of 

diabetic patients revealed that 40 had antral gastritis 

(97.6%), the 13 had pangastritis (31.7%), the 4 had 

gastric ulcer (9.8%), the 4 had duodenal ulcer 

(9.8%), the 17 had bulbitis (41.5%), the 10 had 

cardiac insufficiency (24.4%), the 2 had hiatal hernia 

(14.6%), and two had esophagitis (4.9%).  

In the patients of control group (non-DM), the 35 

had antral gastritis (87.5%), the 8 had pangastritis 

(20%), the 4 had duodenal ulcer (10%), the 12 had 

bulbitis (30%), the 4 had cardiac insufficiency 

(10%), the 5 had hiatal hernia (12.5%) and the 4 had 

esophagitis (10%) according to the 

esophagogastroduodenoscopic examination, and 

none of them had gastric ulcer.  
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The most common lesion was antral gastritis in both 

groups (97.6% in study group; 87.5% in control 

group). While esophagitis was detected in the 

diabetic patients (4.9%), gastric ulcer was not 

observed in none of the patients in non-diabetic 

dyspepsia group. 

 

 

According to the findings of esophagogastroduodenoscopy, 

study and control groups were compared by using 

Pearson Chi-Square. There was no significant 

difference between the groups due to endoscopic 

findings, except the high frequency of gastric ulcer 

(p= 0.043) (Table 4). 

 

 

Table 1: Glasgow Dyspepsia Symptom Scoring System   

1- Frequency of dyspeptic symptoms  Score 

How often have you complained of a dyspeptic complaint in the last six months?  

 

Never happened  0 

 

Only 1 or 2 days  1 

 

One day a month  2 

 

One day per week  3 

 

Approximately every two days  4 

 

In the majority of days  5 

2- Effect on normal activities 

 Do your dyspeptic complaints affect your normal activities such as sleeping, 

  eating or social activities? 

  

 

No, it does not affect  0 

 

Sometimes it is affecting 1 

 

Always affected 2 

3-Time off work 

 How many days did you go to work because of your dispeptic complaints in the last 6 months 

 

 

Therefore it was not the day I did not go to work 0 

 

I did not go 1-7 days 1 

 

I did not go over 7 days 2 

4- Consultation with medical profession 
 How often did you go to a doctor for the cause of your dyspeptic complaints in the last 6 

months? 

 

 

I never went 0 

 

Once 

 

1 

 

Two or more 2 

5- Doctor visits to home 

 Have you called your doctor for your dyspeptic complaints in the last six months? 

 

 

I never called 0 

 

Once 

 

1 

 

Two or more 2 

6- Tests for dyspepsia 

 How many times have you tested for the cause of your dyspeptic complaints in the last 6 

months? 

 

 

I never did it 0 

 

Once 

 

1 

 

Two or more 2 

7- Treatment for dyspepsia 

 a- How often did you use medication without going to the doctor with your own decision? 

 

 

I've never used 0 

 

Less than once a week 1 

 

More than once a week 2 

b- How long have you used prescription medication for your dyspeptic complaints  

     in the last six months  

  

 

One or less per month 0 

 

1-3 months 

 

1 

 

3 months more 2 
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Discussion 

Gastric motor and sensory disorders associated with 

irreversible autonomic neuropathy, poor glycemic 

control, demographic and physiological 

characteristics are the indicators of gastric emptying 

and upper GIS symptoms in diabetic patients. 

Autonomic nerve functions and glycemic control 

have primary significant effects.  

The relationship between GIS symptoms and 

glycemic control in diabetic patients has been shown 

in various studies. The prevalence of GIS symptoms 

was found to be higher in patients with poor 

glycemic control (7). Koch et al. reported in their 

study that glycemic control did not show any 

correlation with worsening gastrointestinal symptoms 

(8). Although, the diabetic patients had poor 

glycemic control in our study (HbA1C= 9.9 ± 2.8), 

Statistically significant difference between the 

groups in terms of GDSS and 

esophagogastroduodenoscopic findings were not 

found. The acute blood glucose alterations have 

major effects on the gastric emptying and upper GIS 

senses. 

 

 

In a recent cohort study by Bharucha et al., a 

correlation was reported between HbA1C and 

delayed gastric emptying (9) 

Schvarcz et al. showed that the prevalence of 

gastrointestinal symptoms was significantly higher in 

diabetic women than diabetic men (10). In the 

present study, statistically significant difference 

between the genders in terms of symptom scoring 

and endoscopic findings were not found. 

Gastric emptying might be affected by body weight 

in healthy individuals, and may associate with eating 

habits, as well. Obesity might cause rapid or slow 

gastric emptying in healthy groups; however, gastric 

emptying was delayed in functional dyspepsia 

patients with low weight. In a meta-analysis 

published in 2012, significant associations were 

found between BMI and gastrointestinal symptoms, 

including reflux, diarrhea, upper abdominal pain, 

vomiting and heartburn, there was no relationship 

between BMI and the symptoms, including common 

abdominal pain, bloating, constipation, lower 

abdominal pain and nausea (11).  

Table 2: Distribution of drugs and habits of diabetic 

patients 

 User Not Using 

n % n % 

Cigarette 10 23,8 32 76,2 

Alcohol 2 4,8 40 75,2 

NSAID* 27 64,3 25 35,7 

Aspirin 19 45,2 23 54,8 

Steroid 0 0 42 100 

OAD** 31 73,8 11 26,2 

Insulin 12 28,6 30 71,4 

 

*Nonsteroidal anti-inflammatory drugs 

**Oral antidiabetic drugs 

Table 3: Distribution of drugs and habits of non-

diabetic patients 

 User Not Using 

n % n % 

Cigarette 11 27,5 29 72,5 

Alcohol 5 12,5 35 87,5 

NSAİD* 20 50 20 50 

Aspirin 1 2,5 39 97,5 

Steroid 0 0 40 100 

 

* Nonsteroidal anti-inflammatory drugs 

 

  

Table 4: Comparison of endoscopic findings of patients according to Pearson Chi-Square test 

OGD* Findings Diabetic Patients Control Group P value 

n % n %  

Antral Gastritis 40 97,6 35 87,5 0,084 

Pangastritis 13 31,7 8 20 0,229 

Gastric Ulcer 4 9,8 0 0 0,043 

Duodenal Ulcer 4 9,8 4 10 0,971 

Bulbitis 17 41,5 12 30 0,282 

 Cardiac Insufficiency 10 24,4 4 10 0,087 

Hiatal Hernia 6 14,6 5 12,5 0,779 

Esophagitis 2 4,9 4 10 0,379 

 

 

 

 

 

 

 

 

 

*Esophagogastroduodenoscopy 
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In the present study, a weak correlation was detected 

between BMI and hiatal hernia in the endoscopic 

assessment of the diabetic patients with dyspepsia 

(p= 0.02 and r = 0.35). However, there was no 

significant association between BMI and other 

endoscopic findings and frequency of GI symptoms.  

Another factor causing abnormal gastric motor 

function is the receptive relaxation of the fundus and 

reduced antral motor activity. The postprandial antral 

motor activity (motility index) is decreased in 

diabetic patients (12). Despite of a slow tonus 

rhythm of fundus during starvation, fundic tonus is 

higher in diabetic patients in comparison to the 

healthy individuals. Prolonged phase-2 was observed 

in diabetic patients (12), and phase-3 was almost 

disappeared in 6-7 juvenile patients with Type-1 

diabetic gastroparesis (13). In a study performed 

with 45 patients with cardiovascular autonomic 

neuropathy, semi-solid nutrients were given to the 

patients, the ratio of proximal/distal stomach was 

significantly decreased in 32 patients having 

prominent complaints of dyspepsia (14), and the 

abdominal ultrasound examination revealed 

significantly dilated gastric antrum in patients with 

Type-1 diabetes. These findings were also supported 

by manometric studies. All these findings indicate 

the presence of slow gastric emptying in diabetic 

patients. 

It has been realized that blood glucose levels have a 

critical role on gastric motility. Gastric emptying was 

slower in the hyperglycemic stage of the Type-1 DM 

patients with regard to glycemic stage (15). 

Glycemic control was obtained with oral 

antidiabetics and insulin in Type-2 DM and Type-1 

DM patients, respectively, and the rate of gastric 

emptying remained unchanged. These findings 

conflict with decreased rate of gastric emptying in 

hyperglycemic patients (16). In the present study, 

there was no difference between the diabetic patients 

using insulin and those not using insulin in terms of 

symptoms and esophagogastroduodenoscopy 

findings.  

Although certain researchers cannot find an 

association between autonomic nerve and gastric 

dysfunctions, few detected that autonomic 

dysfunction had a poor predictive impact on gastric 

emptying (17). Cardiovascular autonomic 

neuropathy is significantly and directly proportional 

to the gastric motor disorders.  

In a study performed on Type 1 DM patients, 

abnormal gastroesophageal reflux activity was 

observed in 12 of 31 patients with cardiac autonomic 

dysfunction, and 2 of 19 patients with no cardiac 

autonomic dysfunction. This ratio was found to be 

higher in the diabetic patients comparing to the 

normal population (18). In the meta-analysis by Sun 

et al. in 2015, the incidence of gastroesophageal 

reflux disease was significantly higher in diabetic 

patients (19). In the present study, the incidence of 

hiatal hernia was higher in diabetic patients in 

comparison to the control group. Diabetic patients 

should be carefully examined in terms of 

gastroesophageal reflux and reflux symptoms due to 

the increased prevalence of hiatal hernia.  

In the 5-year follow-up study, Marie-France Kong et 

al. reported higher duration of diabetic, autonomic 

neuropathy score and esophageal transit in deaths 

(n=21) in comparison to the living patients; however, 

no difference was detected between the groups in 

terms of gastric emptying. In this study, they did not 

a find an association between gastroparesis and poor 

prognosis. In most of the patients, the presence of 

gastroparesis and upper GIS symptoms was found to 

be not associated with poor diagnosis (20). 

Diabetic gastroparesis has a significant clinical 

importance as it leads to alterations in GIS 

symptoms, glycemic control and oral drug 

absorption (21). Alipour et al. found the prevalence 

of gastroparesis as 64% in diabetic patients (22). In 

the present study, there was no significant difference 

between patients with/without neuropathy in terms 

of endoscopic findings and GIS symptoms.  

The symptoms are not characteristic in diabetic 

patients and even it is similar to those in non-diabetic 

individuals. The symptoms of diabetic gastropathy is 

mainly related to the upper GIS system. These 

symptoms involve diarrhea or constipation, 

abdominal pain or discomfort and heartburn 

according to their prevalence in diabetic patients. 

The symptoms of dyspepsia, nausea and vomiting 

shows similarities among diabetic and non-diabetic 

patients. Certain symptoms might vary in diabetic 

patients or they do not display any symptoms due to 

visceroreseptor malfunction. In certain studies, the 

number of symptoms in diabetic patients with slow 

gastric emptying were shown to be higher and 

divergent in comparison to the normal population 

(23). In our study, the GIS symptoms were similar in 

diabetic and control groups, and there was no 

significant difference between diabetic and non-

diabetic patients in terms of the incidence of the 

symptoms.  

Schvarcz et al. stated that the severity of upper GIS 

symptoms was higher in diabetic patients and 

patients with elevated levels of HbA1c had higher 

prevalence of symptoms (10). Khoshbaten et al. 

detected a correlation between the prevalence of GIS 

symptoms and glycemic control, duration of diabetes 

and diabetic complications (23). It was shown that 

patients with neuropathy had higher prevalence of 

symptoms. The severity of symptoms was found to 

directly proportional to the neuropathy, and the 

severity of symptoms had correlation with the 

glycemic control (24).  

In the survey study of Peter Bytzer et al., the 

increased prevalence of GIS symptoms was found to 
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be significantly associated with poor glycemic 

control level; however, the duration, type or 

treatment of diabetes were not related to the type of 

diabetes (7). 

The increased prevalence of H. pylori was associated 

with higher exposure to the pathogens in diabetic 

patients when they were compared to the control 

group. The factors of delayed gastric emptying and 

gastric mucosal damage might cause bacterial 

overgrowth in the upper GI track in diabetic patients. 

Basal and stimulated acid secretion were reported as 

normal or decreased in diabetic patients (25). 

Roussos et al. did not establish any significant 

difference between diabetic and non-diabetic patients 

in terms of H. pylori infection (26). They found 

higher incidence of gastric ulcer and lower incidence 

of peptic ulcer in diabetic patients comparing to the 

non-diabetics; however, these findings were not 

statistically significant. The prevalence of H. pylori 

infection in diabetic patients was serologically 

increased (27), and it has been shown in the 

histological study of Malecki et al. that H. pylori 

infection had a minor role in the upper GIS 

symptoms (28). Li et al. reported in their meta-

analysis study that the prevalence of H. pylori 

infection in diabetic patients was significantly higher 

than the non-diabetic individuals and this difference 

was only associated with Type-2 DM (29).  

In a study conducted in Ireland, the infection rate of 

H. pylori infection by histology of gastrointestinal 

mucosa was 74.4% in diabetic patients and 50% in 

the control group (ulcer 71%, gastritis 43.5%, simple 

dyspepsia 35%) (27). Persico et al. determined a 

significant association between H. pylori infection 

and autonomic neuropathy (84.7%), and the early 

prevalence of H. pylori infection in diabetic patients 

with dyspepsia was found to be higher than the non-

diabetic individuals (30). Devrajani et al. showed 

that diabetic patients were more susceptible to the H. 

pylori infection (31).  

Conclusion  

In the present study, endoscopic findings were 

compared between diabetic patients with dyspepsia 

and non-diabetic individuals, and as the prevalence 

of gastric ulcer was significantly higher in diabetic 

group (p=0.04), there was no statistically significant 

difference in terms of other endoscopic findings, 

including antral gastritis, pangastritis, duodenal 

ulcer, bulbitis, cardiac insufficiency, hiatal hernia 

and esophagitis. Despite of high prevalence of 

gastric ulcer in the diabetic group, there was no 

significant difference between GIS symptoms, 

diebetic complications and glycemic control among 

the patients having other endoscopic lesions.  

Meantime, no significant difference was determined 

between diabetic patients with non-ulcer dyspepsia 

and diabetic patients with dyspepsia and duodenal 

ulcer in terms of GIS symptoms. The prevalence of 

hiatal hernia in the diabetic patients was higher than 

the control group. Diabetic patients should be 

carefully examined in terms of gastroesophageal 

reflux and reflux symptoms due to the increased 

prevalence of hiatal hernia.  
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