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A B S T R A C T  

Objective: To compare the outcome of consumption of a single versus split-
dose polyethylene glycol electrolyte solution in patients undergoing 
colonoscopy in the morning. 
Methodology: A randomised controlled trial was conducted at the Department 
of Gastroenterology, Sir Ganga Ram Hospital, Lahore, from April to July 2021. A 
total of 274 patients undergoing colonoscopy, who fulfilled the selection criteria 
were included through a "non-probability, consecutive sampling technique". 
The patients were randomly divided into two groups. In group A, single dose of 
PEG was administered. Group B was administered a split dose of PEG which was 
to be consumed in two parts, 1st in evening before colonoscopy and the second 
in the morning. Efficacy was labelled if adequate cleaning of the intestines and a 
BBPS score of ≥6 were achieved during colonoscopy.  
Results:  In the single dose group, the mean age of patients was 45.15 ± 13.37 
years, 68 (49.6%) patients were male, 69 (50.4%) patients were female, efficacy 
of the procedure was achieved in 54 (39.4%) patients, and the mean BBPS score 
was 4.99 ± 0.90. In the split dose group, mean age of patients was 49.85 ± 11.38 
years, 56 (40.9%) patients were male, 81 (59.1%) patients were female, efficacy 
of the procedure was achieved in 137 (100%) patients, and the mean BBPS 
score was 7.61 ± 0.49. The difference in both groups was highly significant (p-
value < 0.0001). 
Conclusion: A split dose is thus more efficacious and acceptable than a single 
dose of polyethylene glycol electrolyte solution given for bowel preparation. 
Keywords: single dose, polyethylene glycol electrolyte solution, colonoscopy, 
split dose. 

Cite this article as: Javed S, Sehar NU, Samreen S, Raza M, Sajad Q, Saleemi A. Comparative Study of Single Versus Split Dose 
Polyethylene Glycol Electrolyte Solution Before Undergoing Colonoscopy. Ann Pak Inst Med Sci. 2021; 18(1):30-35. doi. 
10.48036/apims.v18i1.599 

Introduction 

Understanding and mastery of cognitive and technical 

abilities are required to perform a high-quality 

colonoscopic examination.1 Colonoscopy is the gold 

standard for visualizing the colon's mucosa and 

identifying problematic lesions that require excision or 

biopsy. Bowels can be prepared before undergoing 

colonoscopy by employing a variety of procedures. The 

failure to accomplish good cecal intubation and mucosal 

visibility characterizes incomplete colonoscopies. 2 

Due to its driving mechanism, colonoscopy is a 

technically demanding operation that necessitates 

significant training to reduce discomfort and avoid 

damage.3 Endoscopists most commonly utilize air 

insufflation colonoscopy, which dilates the colon and 

allows vision of the colonic mucosa. However, patients 

are irritated by this procedure, which necessitates the use 

of an anaesthetist to give sedation. Furthermore, patients 

frequently complain of post-operative pain .4 
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Insufficient intestinal preparation results in complications 

or hindrances in 10% to 20% of colonoscopies. Patient 

pain and fluid and electrolyte changes are reduced with 

proper preparation.5, 6 In a single-center study, the risks of 

missing pathologic findings in a screening colonoscopy 

were considerably higher than in a surveillance 

colonoscopy for adenomas.7 

The most common deterrent to having a screening 

colonoscopy for colorectal cancer, according to the 

findings of a single-center prospective study, was bowel 

preparation.8 The success of a colonoscopy depends on 

proper bowel preparation. Inadequate bowel preparation 

has been linked to a variety of issues.9, 10 Dosing protocol 

(e.g., split-dosing, time between preparation completion 

and colonoscopy), the volume of bowel preparation 

required to be consumed  by the patients, and preparation 

palatability have all been proven to have an influence on 

preparation quality. 10-12 

The rationale of this study is to compare the efficacy of 

single- versus split-dose polyethylene glycol electrolyte 

solution for morning colonoscopy. Literature has shown 

that there is a significant impact of a split dose of PEG 

compared to a single dose and patients feel more 

comfortable consuming the former. Not much data is 

available in this regard, and no study has been done 

before in Pakistan. Therefore, this study is being done in 

local settings. This will help us in the implementation of 

a better protocol in our local setting for colonoscopy, 

Methodology 

From April to July 2021, a randomised controlled trial 

was conducted at the department of gastroenterology at 

Sir Ganga Ram Hospital in Lahore. After taking approval 

from the hospital ethical committee. The study enrolled 

274 cases from the OPD of the Department of 

Gastroenterology, Sir Ganga Ram Hospital, Lahore, who 

met inclusion criteria. Informed consent and 

demographics like name, age, gender, BMI, duration of 

symptoms, diabetes (BSR>200mg/dl) and indication of 

colonoscopy were noted. All patients were instructed to 

take a low-residue diet the day before the colonoscopy. 

The WHO calculator estimated the sample size to be 274 

cases; 137 cases in each group with a power of study of 

80%, confidence level of 95%, and mean BBPS score of 

7.25 1.53 with split dose and 6.71 1.65 with single dose 

of polyethylene glycol electrolyte solution for morning 

colonoscopy. Patients who fulfilled selection criteria 

were included through a "non-probability, consecutive 

sampling technique." 

Patients between the ages of 20 to 70 who are receiving a 

colonoscopy are eligible.  Patients with severe and 

chronic constipation, suspicion of bowel obstruction or 

perforation, h/o colon surgery, inflammatory bowel 

disease, chronic renal failure, congestive heart failure, 

pregnancy, or lactation were excluded from the study. 

The patients were randomly divided in two groups by 

using the lottery method. In groups A, single (one) dose 

of PEG was advised which was to be dissolved in 2 liters 

of plain water and then to be consumed around 4 – 6 am 

in the morning before undergoing colonoscopy. In group 

B, Split dose (two doses of same quantity) of PEG was 

advised, which was to be dissolved in 2 liters of plain 

water and one (1 liter) was to be consumed in the evening 

before the day of endoscopy at around 8 – 9 pm, and the 

remaining 1 Liter to be taken in the morning, at around 5 

– 6 am. All the patients then underwent colonoscopy. 

Patients were asked about the comfort of colonoscopy 

and acceptability of the bowel preparation regimen. Total 

time taken for insertion of colonoscope and adequate 

cleaning rate were noted. Efficacy was labelled if 

adequate cleaning of intestines and BBPS score of ≥6 

were achieved during colonoscopy (Table I). Patients 

were managed as per standard protocol. All this 

procedure was noted on a proforma. 

Table I: Boston Bowel Preparation Scale (BBPS) 

 

 

SPSS 22.0 was used to enter and analyse the data. The 

mean and standard deviation were used to present 
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numerical factors such as age, BMI, and the duration of 

symptoms. Gender, diabetes, colonoscopy indication, and 

efficacy were reported as frequency and percentages for 

categorical variables. The chi-square test was used to 

compare the efficacy of both groups. P-value ≤ 0.05 was 

considered as significant. 

Results  

Out of 274 cases, 137 were randomized to take a single 

dose of polyethylene glycol electrolyte solution before 

undergoing colonoscopy, while 137 were randomized to 

taken split (two) doses of polyethylene glycol electrolyte 

solution. The mean age of patients in single dose group 

was 45.15 ± 13.37 years and the mean age of patients in 

split dose group was 49.85 ± 11.38 years. In single dose 

group, there were 68 (49.6%) male patients and 69 

(50.4%) female patients. In split dose group, there were 

56 (40.9%) male patients and 81 (59.1%) female patients. 

In single dose group, the mean BMI of patients was 24.94 

± 2.17 kg/m2 and in split dose group, the mean BMI of 

patients was 24.49 ± 2.99 kg/m2. In single dose group, the 

leading cause (indication) for colonoscopy was 

gastrointestinal bleeding, and it was observed in 68 

(49.6%) patients, followed by persistent diarrhea i.e. in 

41 (29.9%) patients and other gastrointestinal 

complications 28 (20.4%) patients. In split dose group, 

the leading cause (indication) for colonoscopy was 

persistent diarrhea, and it was observed in 54 (39.4%) 

patients, followed by gastrointestinal complications in 41 

(29.9%) patients, i.e. gastrointestinal bleeding [28 

(20.4%) patients] and colon cancer [14 (10.2%) patients]. 

The mean duration of diarrhea was 6.18 ± 4.93 months in 

single dose group and 19.91 ± 16.54 months in split dose 

group. In the single dose group, there was no patient who 

had diabetes (0.0%). But in split dose group, 27 (19.7%) 

patients had a history of diabetes while 110 (80.3%) 

patients were non-diabetic. (Table II) Overall, The 

efficacy of the procedure was achieved in 191 (69.71%) 

patients and unachieved in 83 (30.29%) patients. 

In the single dose group, efficacy of the procedure was 

achieved in 54 (39.4%) patients, while in 83 (60.6%) 

patients, efficacy could not be achieved. In the split dose 

group, efficacy of the procedure was achieved in 137 

(100%) patients while no (0.0%) patients had procedure 

failure. The difference in both groups was highly 

significant (p-value < 0.0001). In single dose group, the 

mean BBPS score was 4.99 ± 0.90, which was 

significantly lower than the mean BBPS score achieved 

by split dose group i.e. 7.61 ± 0.49 (p-value <0.0001). In 

the single dose group, acceptability of the procedure was 

achieved in 54 (39.4%) patients, while in 83 (60.6%) 

patients, acceptability could not be achieved. In split dose 

group, acceptability of the procedure was achieved in 137 

(100%) patients, while no (0.0%) patient was dissatisfied 

with the procedure. The difference in both groups was 

highly significant (p-value < 0.0001). Table III 

Table II: Baseline characteristics of patients 

Characteristics 

Study group 

Single dose 

(n=137) 

Split dose 

(n=137) 

Age (years) 45.15 ± 13.37 49.85 ± 11.38 

Gender   

Male 68 (49.6%) 56 (40.9%) 

Female 69 (50.4%) 81 (59.1%) 

BMI 24.94 ± 2.17 24.49 ± 2.99 

Indication of colonoscopy 

Gastrointestinal 

Bleeding 
68 (49.6%) 28 (20.4%) 

Colon cancer 0 (0.0%) 14 (10.2%) 

Gastrointestinal 

Complication 
28 (20.4%) 41 (29.9%) 

Persistent diarrhea 41 (29.9%) 54 (39.4%) 

Duration of symptoms 6.18 ± 4.93 19.91 ± 16.54 

Diabetes 

Yes 0 (0.0%) 27 (19.7%) 

No 137 (100%) 110 (80.3%) 

Discussion 

In Asian countries, the low volume 2 L PEG is favoured 

due to the smaller body size and lower body 

weight.13  Several studies have recently revealed that 2 L 

versus 4 L PEG has non-inferior effectiveness in bowel 

cleaning. 14  For an afternoon colonoscopy, 2L PEG was 

utilized with high-quality bowel preparation.15  However, 

2L PEG taken the day before colonoscopy did not 

provide appropriate bowel preparation for morning 

colonoscopy. The considerable time delay between PEG 

consumption and the colonoscopy procedure, which has 

been demonstrated to be best regulated at 4–6 hours, 

might be the main reason.16,17 

Table III: Comparison of outcome of in both groups 

Characteristics 
Study group P-

value Single dose Split dose 

Efficacy achieved   

0.000 Yes 54 (39.4%) 137 (100%) 

No 83 (60.6%) 0 (0.0%) 

BBPS score 4.99 ± 0.90 7.61 ± 0.49 0.000 

Acceptability   

0.000 Yes 54 (39.4%) 137 (100%) 

No 83 (60.6%) 0 (0.0%) 
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To meet the ideal interval time, patients must get up early 

in the morning to prepare for the morning colonoscopy, 

as they must complete the laxative at least 2 hours before 

the procedure. This may result in a lack of compliance 

and discontent. For different medication formulations, a 

split dose regimen has been shown to be more efficacious 

than a single dose regimen. However, minimal evidence 

has focused on morning colonoscopy. 18-20 

In our study, in the single dose group, efficacy of the 

procedure was achieved in 54 (39.4%) patients, while in 

83 (60.6%) patients, efficacy could not be achieved. In 

the split dose group, efficacy of the procedure was 

achieved in 137 (100%) patients, while no (0.0%) 

patients had procedure failure. The difference in both 

groups was highly significant (p-value < 0.0001). In the 

single dose group, the mean BBPS score was 4.99 ± 0.90, 

which was significantly lower than the mean BBPS score 

achieved by the split dose group, i.e. 7.61 ± 0.49 (p-value 

<0.0001). 

Shan et al., found that the split dose group showed better 

bowel cleansing in terms of higher adequate cleaning rate 

(89.9% vs. 80.3%, P = 0.023) and BBPS scores (7.25 ± 

1.53 vs. 6.71 ± 1.65, P < 0.005) compared to the single 

dose group.21 

The traditional method of colon preparation entails 

drinking a significant amount of a cleaning solution the 

night before the operation. Splitting the dosage such that 

the patient takes half the solution the night before 

colonoscopy and the other half the next morning, 

generally approximately 4 to 5 hours before the 

procedure, is one method to improve tolerability and 

patient adherence. 22, 23 

Previous research has shown that split dosage not only 

increases patient tolerability, but also cleans the colon 

more effectively.24 Twelve of the previous 13 

prospective, randomized trials found that giving the entire 

or part of the bowel preparation the morning of the 

scheduled colonoscopy resulted in better cleaning.25-27 

However, because colonoscopies are frequently planned 

in the afternoon, divided dosage may not result in a clear 

colon by that time. A recent research by Matro et al., 

found that morning dosage and split preparation had 

comparable cleaning efficacy and tolerance when 

operations are scheduled for the afternoon; this study did 

not cover procedures scheduled in the morning. 28 

The split dosage group had considerably superior 

preparation quality (p-value = 0.011). In terms of adverse 

effects (save for bloating, which was more common in 

the split dose group, p-value = 0.039) or desire to repeat 

the preparation, there were no differences in general 

tolerability across study groups. In the split dose group, 

there was a nonsignificant tendency toward better 

adherence to the allocated preparation (p-value = 0.062). 

The study of inter- and intra-observer variability revealed 

a good to outstanding correlation between endoscopists.29 

But Park et al., found that there is no difference in the 

compliance whether the dose was given in a single shot 

or in two split doses. However, divided doses were 

shown to be superior to single doses in terms of bowel 

preparation quality. When the participants were divided 

into groups based on their compliance (good compliance, 

116 in single dose and 119 in split dose; poor 

compliance, 36 in single dose and 21 in split dose), the 

quality of the bowel preparation was higher in the good 

compliance group than in the poor compliance group, and 

the difference was usually significant in the split dose 

group. For patients having an early-morning 

colonoscopy, the bowel preparation with split dose 

polyethylene glycol solution gave a superior quality 

preparation than the conventional approach.19 

Conclusion 

Thus split dose is more efficacious and acceptable than 

single dose of polyethylene glycol electrolyte solution for 

bowel preparation prior to colonoscopy. 
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