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ABSTRACT 
Background: Gastrointestinal motility disorders are common but often under-recognized 
complications of diabetes mellitus and may affect nutrition, glycemic stability, and quality of life. 
Objective: To determine the prevalence and predictors of gastrointestinal motility disorders in 
patients with diabetes mellitus. 
Methodology: This cross-sectional analytical study was conducted at Department of Biochemistry, 
Shaheed Mohtarma Benazir Bhutto Medical University, Larkana from 1st October 2025 to 31st March 
2026 including 190 patients with diabetes mellitus. 
Results: Gastrointestinal motility disorders were present in 92 (48.4%) patients. The most common 
manifestations were gastroesophageal dysmotility/reflux symptoms in 44 (23.2%), suspected 
diabetic gastroparesis in 38 (20.0%), constipation/colonic dysmotility in 34 (17.9%), and diabetic 
enteropathy in 26 (13.7%). Patients with motility disorders had higher age (57.8±10.9 vs. 50.8±11.4 
years), longer diabetes duration (11.6±5.1 vs. 6.8±4.2 years), higher body mass index (30.7±4.9 vs. 
28.1±4.2 kg/m²), and higher HbA1c (9.4±1.7% vs. 7.8±1.3%). HbA1c ≥9% was the strongest predictor 
of gastrointestinal motility disorders (aOR 3.92; p<0.001), followed by peripheral neuropathy (aOR 
3.48), diabetes duration >10 years (aOR 3.11), autonomic neuropathy (aOR 2.94), female gender 
(aOR 2.26), and body mass index ≥30 kg/m² (aOR 2.18). 
Conclusion: Gastrointestinal motility disorders are highly prevalent in diabetic patients and are 
significantly associated with poor glycemic control, longer diabetes duration, neuropathy, obesity, 
and female gender. 
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INTRODUCTION 

Diabetes mellitus is a chronic metabolic 
condition characterized by chronic 

hyperglycemia due to inadequate insulin 

production, impaired insulin action, or both.1 
There are several complications of diabetes, 

including those of the cardiovascular, renal, 
neurological, ophthalmic, and gastrointestinal 

systems, that are associated with long-standing 

diabetes.2 While microvascular and 
macrovascular complications have been 

highlighted in clinical practice, gastrointestinal 

complications of diabetes are common and can 

significantly impact quality of life.3 
Gastrointestinal motility disorders are associated 

with autonomic neuropathy, enteric nervous 
system dysfunction, smooth muscle impairment 

associated with hyperglycemia, altered gut 

hormone regulation, and changes in the 
intestinal microbiota in diabetic patients.4 These 

are disorders affecting any part of the 
gastrointestinal tract and can manifest as 

dysphagia, early satiety, nausea, vomiting, 

bloating, abdominal pain, diarrhoea, 
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gastrointestinal reflux symptoms, fecal 
incontinence or constipation.5 

Delayed gastric emptying in the absence of 
mechanical obstruction is one of the most 

recognised motility disorders and is known as 
diabetic gastroparesis.6 It typically manifests 

symptoms of nausea, vomiting, postprandial 

fullness, early satiety, and bloating, and can 
contribute to poor nutritional status and erratic 

glycemic control.7 Other complications of 
diabetic enteropathy include chronic diarrhoea, 

constipation, abdominal discomfort, and 

changes in bowel habits because of decreased 
intestinal motility and autonomic dysfunctions.8 

There is considerable variability between 
different studies in the prevalence of 

gastrointestinal motility disorders in diabetes, 
due to the differences in the definitions used, 

study populations, length of diabetes, glycemic 

control, and assessment methods.9 There is 
much underdiagnosis because gastrointestinal 

symptoms are commonly attributed to dietary 
habits, medication use, and functional bowel 

disorders or other gastrointestinal diseases that 

have nothing to do with bowel cancer.10 This 
under-recognition can lead to a delay in 

treatment and deterioration of patient 
outcomes. Various risk factors have been linked 

to gastrointestinal motility disorders in diabetes, 

such as decreased glycemic control, diabetes 
mellitus for a longer time, autonomic 

neuropathy, peripheral neuropathy, female 
gender, obesity, and certain medications that 

have effects on gastrointestinal motility.11 
Adverse effects of chronic hyperglycemia on 

gastric and intestinal motor function also exist, 

and repeated fluctuations in glucose levels 
might add to the autonomic regulation 

disturbances.12 Thus, glycemic control is 
important both in the onset and progression of 

diabetic gastrointestinal complications. An 

approach to diagnosis of diabetes mellitus 
involves careful clinical evaluation, with 

appropriate investigation when necessary, to 
ensure the correct diagnosis is made.13 

Depending upon clinical presentation, symptom-
based assessment tools, gastric emptying 

studies, endoscopy, abdominal imaging, colonic 

transit studies, and autonomic function testing 
can be used.14 Early diagnosis is crucial as these 

disorders can cause disruption of eating, 
absorption of medications, glucose regulation, 

and management of metabolism.15 Optimization 

of glycemic control, dietary modification, 
medication review, prokinetic agents, laxatives 

or antidiarrheal therapy, and therapy of 
associated neuropathy, if appropriate, are all 

preventive and therapeutic measures.16 
However, there is limited local data available 

about the burden and predictors of 
gastrointestinal motility disorders among 

diabetic patients. 
 

MATERIALS AND METHODS 

This was a cross-sectional analytical study 
conducted at Department of Biochemistry, 

Shaheed Mohtarma Benazir Bhutto Medical 

University, Larkana from 1st October 2025 to 
31st March 2026 including 190 patients with 

diagnosed diabetes mellitus to determine the 
prevalence and predictors of gastrointestinal 

motility disorders. Adults (age 18 years or 

older), who had been diagnosed with diabetes 
mellitus (Type 1 or Type 2) for at least one 

year, were included. Patients who attended the 
outpatient diabetic clinic or were admitted for 

evaluation for diabetes and were having 
gastrointestinal symptoms or had given consent 

for gastrointestinal evaluation were also 

included. Patients with full clinical and 
laboratory data were selected. Those patients 

who had a prior history of structural 
gastrointestinal disease (peptic ulcer disease, 

inflammatory bowel disease, gastrointestinal 

malignancy, gastrointestinal obstruction, or a 
history of major gastrointestinal surgery) were 

excluded. Where appropriate, patients taking 
drugs that can have a significant effect on 

gastrointestinal motility, such as chronic opioid 

therapy, were excluded. People with active 
gastrointestinal infection, pregnant women, 

severely ill persons with non-diabetic conditions, 
connective tissue disorders with gut motility 

effect and poor diagnostic history were also 
excluded. 

Demographic and clinical parameters used as 

baseline data were age, gender, duration of 
diabetes, body mass index (BMI), smoking 

status, hypertension, dyslipidaemia, diabetic 
complications (peripheral neuropathy and 

autonomic neuropathy), medication history and 

glycemic control status. Symptom-based 
assessment criteria were used to document 

gastrointestinal symptoms, which included early 
satiety, nausea, vomiting, bloating, abdominal 

pain, constipation, diarrhoea, gastroesophageal 
reflux symptoms, and altered bowel habits. 

Laboratory tests were fasting blood glucose, 

HbA1c, renal profile, electrolyte, and relevant 
metabolic tests. Supportive diagnostic tests like 

abdominal ultrasonography, upper 
gastrointestinal endoscopy, gastric emptying 

study, or colonic transit study were reviewed 
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when clinically indicated, in order to aid 
diagnosis. 

Data were analyzed using SPSS-26.0. Patients 
who had gastrointestinal motility disorders were 

compared with those who did not have them by 
the Chi-square test and the independent t-test. 

Independent predictors of gastrointestinal 

motility disorders were determined by 
multivariable logistic regression analysis. A p-

value ≤0.05 was considered statistically 
significant. 

 
RESULTS 

The mean age was 54.2±11.6 years, and most 

were 89 (46.8%) between aged 45–59 years. 

Females were slightly more common 106 
(55.8%). The mean diabetes duration was 

9.1±5.4 years, while mean BMI was 29.4±4.8 
kg/m2. Hypertension and dyslipidemia were 

present in 118 (62.1%) and 102 (53.7%) 
patients, respectively. Peripheral neuropathy 

was noted in 76 (40.0%) and autonomic 

neuropathy in 48 (25.3%), with mean HbA1c of 
8.6±1.8% (Table 1). 

Gastrointestinal motility disorders were present 
in 92 (48.4%) patients, showing a high burden 

among diabetics. Gastroesophageal 

dysmotility/reflux symptoms were most frequent 
44 (23.2%), followed by suspected diabetic 

gastroparesis 38 (20%), constipation or colonic 
dysmotility 34 (17.9%), and diabetic 

enteropathy 26 (13.7%). The commonest 
symptoms were bloating 56 (29.5%), abdominal 

discomfort 47 (24.7%), early satiety 43 

(22.6%), reflux symptoms 41 (21.6%), and 
constipation 39 (20.5%) [Table 2, Fig. 1]. 

Patients with GI motility disorders were older 
(57.8±10.9 vs. 50.8±11.4 years; p<0.001), had 

longer diabetes duration (11.6±5.1 vs. 6.8±4.2 

years; p<0.001), higher BMI (30.7±4.9 vs. 
28.1±4.2 kg/m²; p<0.001), and poorer 

glycemic control (HbA1c 9.4±1.7% vs. 
7.8±1.3%; p<0.001) [Table 3]. 

Multivariable analysis showed that HbA1c ≥9% 
was the strongest predictor of GI motility 

disorders (aOR 3.92; 95% CI: 1.98–7.75; 

p<0.001). Other significant predictors included 
peripheral neuropathy (aOR 3.48; p<0.001), 

diabetes duration >10 years (aOR 3.11; 
p=0.002), autonomic neuropathy (aOR 2.94; 

p=0.007), female gender (aOR 2.26; p=0.02), 

and BMI ≥30 kg/m² (aOR 2.18; p=0.03) [Table 
4].

 
Table 1: Demographic, Clinical and Metabolic Characteristics of Diabetic Patients 

(N = 190) 

Variable No. % 

Age (Years) 

<45 36 18.9 

45–59 89 46.8 

≥60 65 34.2 

Gender 

Male 84 44.2 

Female 106 55.8 

Duration Of Diabetes (Years) 

<5 42 22.1 

5–10 79 41.6 

>10 69 36.3 

Body Mass Index (Kg/M²) 

Overweight (Kg/M²) 72 37.9 

Obesity (Kg/M²) 86 45.3 

Metabolic Characteristics 

Hypertension 118 62.1 

Dyslipidemia 102 53.7 

Peripheral Neuropathy 76 40.0 

Autonomic Neuropathy 48 25.3 

 
Table 2: Prevalence and Clinical Spectrum of Gastrointestinal Motility Disorders 

Of Diabetic Patients (N = 190) 

Variable No. % 

Any Gastrointestinal Motility Disorder 92 48.4 

Suspected Diabetic Gastroparesis 38 20.0 
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Chronic Constipation/Colonic Dysmotility 34 17.9 

Diabetic Enteropathy (Diarrhea/Irregular Bowel Habits) 26 13.7 

Gastroesophageal Dysmotility/Reflux Symptoms 44 23.2 

Symptoms 

Bloating 56 29.5 

Early Satiety 43 22.6 

Nausea 35 18.4 

Vomiting 19 10.0 

Abdominal Pain/Discomfort 47 24.7 

Constipation 39 20.5 

Diarrhea 24 12.6 

Reflux Symptoms 41 21.6 

 
 
Table 3: Comparative Analysis between Patients with and Without Gastrointestinal Motility Disorders (N 

= 190) 

Variable 
GI Motility Disorder 

P-Value 
Present (N=92) Absent (N=98) 

Age (Years) 57.8±10.9 50.8 ± 11.4 <0.001 

Females 61 (66.3%) 45 (45.9%) 0.005 

Duration Of Diabetes (Years) 11.6±5.1 6.8±4.2 <0.001 

BMI (Kg/M2) 30.7±4.9 28.1±4.2 <0.001 

Hba1c (%) 9.4±1.7 7.8±1.3 <0.001 

Peripheral Neuropathy 54 (58.7%) 22 (22.4%) <0.001 

Autonomic Neuropathy 35 (38.0%) 13 (13.3%) <0.001 

Hypertension 66 (71.7%) 52 (53.1%) 0.009 

 
Table 4: Multivariable Logistic Regression Analysis for Predictors of Gastrointestinal Motility Disorders 

Variable Adjusted OR 95% CI P-Value 

Hba1c ≥9% 3.92 1.98–7.75 <0.001 

Diabetes Duration >10 Years 3.11 1.54–6.28 0.002 

Peripheral Neuropathy 3.48 1.72–7.04 <0.001 

Autonomic Neuropathy 2.94 1.33–6.48 0.007 

Female Gender 2.26 1.12–4.54 0.02 

BMI ≥30 Kg/M² 2.18 1.08–4.38 0.03 

 

 
Fig. 1: Prevalence of Gastrointestinal Motility Disorders among Patients with Diabetes Mellitus 
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DISCUSSION 

In the present study, high prevalence of 

gastrointestinal motility disorders among 

diabetic patients was observed, that is 92 
(48.4%) patients had gastrointestinal motility 

disorders. Gastroesophageal dysmotility/reflux 
symptoms were the most common disorder 44 

(23.1%) patients), followed by suspected 
diabetic gastroparesis 38 (20%), 

constipation/colonic dysmotility 34 (17.9%), and 

diabetic enteropathy 26 (13.7%). Another study 
found that gastrointestinal issues are frequently 

observed among those with diabetes, 
particularly reflux, bloating, early satiety, 

constipation and irregular bowel movements.17 

The symptom pattern showed that bloating was 
the most frequent complaint, reported by 56 

(29.5%) patients, followed by abdominal pain or 
discomfort in 47 (24.7%), early satiety in 43 

(22.6%), reflux symptoms in 41 (21.6%), 
constipation in 39 (20.5%), nausea in 35 

(18.4%), diarrhoea in 24 (12.6%), and vomiting 

in 19 (10%). From these results it is suggested 
that the diabetic gastrointestinal dysfunction 

involves both the upper and lower 
gastrointestinal tract. In another study, it was 

also found that diabetic gastrointestinal 

dysmotility is manifested by bloating, early 
satiety, nausea, reflux and change in bowel 

habits.18 Gastrointestinal motility disorders were 
associated with a significantly older mean age 

(57.8±10.9 years) than disorders (50.8±11.4 

years; p<0.001). They also had a longer 
duration of diabetes (11.6±5.1 years versus 

6.8±4.2 years; p<0.001), which would also be a 
risk factor for motility dysfunction in diabetes. A 

previous study also reported that older age and 
duration of diabetes was highly correlated with 

gastroparesis, constipation, and diabetic 

enteropathy.19 
Motility disorders were very strongly associated 

with poor glycemic control. Patients with 
affected had significantly elevated mean HbA1c 

level (9.4±1.7%) than patients with unaffected 

(7.8±1.3%) [p<0.001]. HbA1C ≥9% was the 
best predictor of gastrointestinal motility 

disorders (aOR 3.92; 95% CI 1.98-7.75; 
p<0.001) on regression analysis. Another study 

has shown that inadequate glycemic control 
causes autonomic nerve dysfunction and 

intestinal motor dysfunction that lead to delayed 

gastric emptying.20 Other significant risk factors 
included were neuropathy. The peripheral 

neuropathy was found in 54 (58.7%) patients 
with affected eyes vs 22 (22.4%) patients with 

unaffected eyes whereas the autonomic 

neuropathy was present in 35 (38%) patients 

with affected eyes vs 13 (13.3%) patients with 
unaffected eyes (p<0.001). Peripheral 

neuropathy, (aOR 3.48; p<0.001) and 
autonomic neuropathy (aOR 2.94; p=0.007) 

were significant predictors with regression 
analysis. In a previous study, it was also shown 

that diabetic autonomic neuropathy is well 

correlated with delayed gastric emptying, 
constipation, diarrhoea and other motility 

disorders.21 Diabetic patients can benefit from a 
reduced burden of symptoms and improved 

quality of life if gastrointestinal symptoms are 

detected early, there is better glycemic control, 
there is weight management, and neuropathy is 

detected early. 
Limitations: Being a single-center cross-

sectional study, it cannot establish a causal 

relationship between diabetes-related factors 

and gastrointestinal motility disorders. Some 
symptoms were assessed clinically and may be 

affected by recall or reporting bias. Objective 
motility tests were not performed in all patients, 

which may have underestimated or 
overestimated the true prevalence. The sample 

size was moderate, limiting subgroup analysis. 

Medication effects, dietary habits, physical 
activity, and psychological factors were not fully 

controlled, although they may influence 
gastrointestinal symptoms. 

 
CONCLUSION 

Gastrointestinal motility disorders are prevalent 

in patients with diabetes mellitus, almost half of 

the study subjects had gastrointestinal motility 
disorder. The major presentations were reflux 

symptoms, suspected gastroparesis, 
constipation and diabetic enteropathy. Poor 

glycemic control, diabetes duration, peripheral 
neuropathy, autonomic neuropathy, obesity and 

female gender were significant predictors. It can 

be helpful to treat patients with diabetes to take 
steps to prevent or reduce the burden of 

symptoms, through early identification of 
gastrointestinal symptoms, optimisation of 

glycemic control, weight management and 

screening for diabetic neuropathy, and to 
improve patient quality of life. 
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