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Low percentage 

of correct  tube 

use for TDM 

blood sample

Low percentage 

of proper 

handling on liquid 

preparation

Low percentage of 

successful bowel 

cleansing for 

colonoscopy among 

patients prescribed 

with Polyethylene-

Glycol (PEG)-4000 

Powder

Long waiting time 

for prescription with 

psychotropics in 

Outpatient 

Pharmacy

PROBLEM IDENTIFICATION
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Rating Scale 1=Low, 2=Medium, 3=High 

 SMART Criteria 13 Group Members

QUALITY ISSUE S M A R T Total

Low percentage of correct tube use for TDM 
blood sample

18 14 22 28 38 120

Low percentage of successful bowel cleansing
for colonoscopy among patients prescribed
with Polyethylene-Glycol (PEG)-4000 Powder

36 38 35 38 37 184

Long waiting time for prescription with
psychotropics in Outpatient Pharmacy

28 34 33 26 33 154

Low percentage of proper handling on liquid 
preparation

22 14 34 30 15 115

6

PRIORITIZATION OF PROBLEM
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Low Percentage 
of Successful Bowel 

Cleansing for 
Colonoscopy among 
Patients Prescribed 
with Polyethylene-
Glycol (PEG)-4000 

Powder  

Improving Percentage 
of Successful Bowel 
Cleansing among Patients 
Prescribed with 
Polyethylene-Glycol (PEG)-
4000 Powder  for 
Colonoscopy in Hospital 
Tuanku Ja’afar Seremban 
(HTJS)

REFINED TITLE
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Increased 
Healthcare 
Cost1,2

Missed Lesion and 
Reduced Colorectal 
Cancer Detection 
Rate2,3

Delayed Diagnosis and 
Treatment of Colorectal 
Cancer, may lead to 
Mortality2,3

Complications of Repeated 
Colonoscopy1

Unnecessary Repeated 
Colonoscopy1,2

Decrease Colonoscopy 
Effectiveness2

Unsuccessful 
Bowel Cleansing 
for Colonoscopy

1. European Society of Gastrointestinal Endoscopy  (ESGE) Guideline, 2019

2. Rex et al. Quality indicators for colonoscopy. Am J Gastroenterol. (2015) 110:72–90. 10.1038

3. Lebwohl et al. The impact of suboptimal bowel preparation on adenoma miss rates and the factors associated with early repeat colonoscopy. Gastrointest Endosc 2011; 73: 1207–14.

4. Sánchez et al. Prevalence of missed lesions in patients with inadequate bowel preparation through a very early repeat colonoscopy. Dig Endosc 2022; 34: 1176–84.

9

REASONS FOR SELECTION
(SERIOUSNESS)
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2nd most common 
cancer in 
Malaysia33RD

MOST 

COMMON 

CANCER 
WORLDWIDE1

1. Colorectal cancer facts – World Health Organization. Available from: https://www.who.int/news-room/fact-sheets/detail/colorectal-cancer

2. E. Goodarzi et al., Worldwide Incidence and Mortality of Colorectal Cancel and Human Development Index (HDI): An Ecological Study. World Cancer Research Journal 

2019;6:e1433

3. Malaysia National Cancer Registry report: 2012-2016.

4. National Strategic Plan for Colorectal Cancer 2021-2025, Ministry of Health, Malaysia

National Strategic Plan for Colorectal Cancer 
2021-2025: to control the colorectal cancer 

burden in Malaysia by improving early 
detection and diagnosis4

Mortality due to colorectal 
cancer as high as 52% in 

Asia2

COLORECTAL CANCER FACTS

10

Low percentage of successful bowel cleansing for colonoscopy 

may become an obstacle to achieve 

National Strategic Plan for Colorectal Cancer 2021-2025 aim 

for early detection and diagnosis of colorectal cancer in Malaysia
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TAM R

Measurable Appropriateness Remedieable Timeliness
Percentage of 

successful bowel 
cleansing

 

Patient care, cost 
related to patient 

therapy 

Multidisciplinary 
approach

Estimated to be 
completed within 1 

year

12

REASONS FOR SELECTION
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An endoscopy 
examination of the 
colons1 

Gold standard for 
the detection of 
polyps and 
colorectal cancer1

C
O

LO
N

O
SC

O
PY

The ability to detect the colorectal cancer strongly depends on 
the quality of bowel cleansing, which facilitates the clear 
visualization of the mucosal surface1

1. National Strategic Plan for Colorectal Cancer 2021-2-25, Ministry of Health, Malaysia

INTRODUCTION

13
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Cleansing of intestines from fecal matter 
and secretions2

A procedure undertaken before a diagnostic 
procedure of the bowel for examining 
abnormalities and disease1

Involving laxative medications and diet 
modifications2

1. Hassan et al. 2019. Bowel preparation for colonoscopy: European Society of Gastrointestinal Endoscopy (ESGE) Guideline – Update 2019. Endoscopy, 51(8), 775–794. 

2. Colonoscopy bowel preparation. Available from: https://my.clevelandclinic.org/health/treatments/22657-colonoscopy-bowel-preparation

15

Bowel cleansing procedure
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9.9 %

PEG-4000 POWDER

8.2 %

FLEET ENEMA81.9 %

ORAL FLEET

Utilization of Bowel Cleansing Agents in HTJS 
June 2022

16

Safer than sodium phosphate 
preparations for patients
- with electrolyte or fluid 

imbalances
- in conditions such as chronic 

kidney disease, congestive heart 
failure and liver failure

Connor A et al. Consensus guidelines for the safe prescription 

and administration of oral bowel-cleansing agents

Gut 2012;61:1525-1532.
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❑ Standardized 9-point assessment scale for the

colon

❑ Colon is divided into 3 segments: right colon,

transverse colon, and left colon.

❑ Each of the segment is classified from 0 to 3

depending on the degree of soiling.

❑ Sum total of the 3 segments represents the

degree of solling scores:

≤5 points: poor bowel cleansing 

6-7 points: good bowel cleansing 

≥ 8 points: very good bowel cleansing 

1.Boston Bowel Preparation Scale. Available from:  https://www.endoscopy-campus.com/en/classifications/boston-bowel-preparation-scale/

17

Boston Bowel Preparation Scale (BBPS)
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Only 29% meet the 
minimum standard of at 
least 90% colonoscopies 

with adequate bowel 
cleansing1

LITERATURE REVIEW

30.1% patients had poor 
bowel cleansing in 

Malaysian tertiary center2

Intensive patient educational 
programme: counselling, written 
instructions and educational 
booklets  significantly improve 
the quality of bowel cleansing for 
colonoscopy4,5

Factors: Long colonoscopy 
appointment waiting time, non-
adherence to bowel cleansing 
instructions, and incomplete 
intake of the preparation3 

1. Maida M, Annibale B, Benedetti A, Burra P, Frulloni L, Ianiro G, Luzza F, Repici A, Savarino E, Sinagra E, Vecchi M, Ricciardiello L Italian Society of Gastroenterology (SIGE) Quality of endoscopic screening for colorectal cancer in 

Italy: A national survey. Dig Liver Dis. 2022;54:1410–1418. 

2. Leong PY, Wong LW. Use of drugs for bowel preparation for colonoscopy in Miri General Hospital. Sarawak Journal of Pharmacy 1 (2018) 84-95 

3. Hautefeuille G, Lapuelle J, Chaussade S, Ponchon T, Molard BR, Coulom P, Laugier R, Henri F, Cadiot G. Factors related to bowel cleansing failure before colonoscopy: Results of the PACOME study. United European Gastroenterol 

J. 2014 Feb;2(1):22-9. 

4. Gkolfakis et al 2019. Strategies to Improve Inpatients’ Quality of Bowel Preparation for Colonoscopy: A Systematic Review and Meta-Analysis. Gastroenterology Research and Practice, 2019, e5147208. 

5. Janahiraman et al 2020. Effect of an intensive patient educational programme on the quality of bowel preparation for colonoscopy: A single-blind randomised controlled trial. BMJ Open Gastroenterology, 7(1), e000376

18
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P R O B L E M  S T A T E M E N T

A study 
conducted  in 

HTJS (May-June 
2022) found only 
38.8% successful 
bowel cleansing 
among patients 
prescribed with 

PEG-4000 powder 
for colonoscopy 

in HTJS. 

PROBLEM

Non-compliance 
to PEG-4000 

powder 
instructions, non-

compliance to 
diet restrictions, 
patient forgot to 
consume PEG-

4000, and 
unstandardized 
bowel cleansing 

counselling

POSSIBLE CAUSES

We aim to 
improve the 

percentage of 
successful bowel 
cleansing among 

patients 
prescribed with 

PEG-4000 powder  
for colonoscopy in 

HTJS

AIM OF STUDY

May reduce 
cancer detection 

rates, miss 
diagnosis, and 

delay treatment, 
besides 

increasing costs 
and 

complications 
related to 
repeated 

colonoscopies.

EFFECT

19



KONVENSYEN QA KEBANGSAAN KALI KE-12  |  “Compassionate Co-production”

Low percentage of 
successful bowel 

cleansing for 
colonoscopy among 

patients prescribed with 
Polyethylene-Glycol 
(PEG)-4000 powder 

Unstandardized 
bowel cleansing 

counselling

Long 
Counselling 

Checklist

Long 
Counselling 

Checklist

Multiple 
Factors to 

Ensure 
Effectiveness

Too Many 
Patients

Time 
Constraint 

Session

Non-
compliance 
to PEG-4000 

powder 
instruction

Incorrect 
Dilution 
Volume

Incomplete 
Intake

Lack of 
awareness on 

the 
importance of 

bowel 
cleansing

Unavailable 
Accurate Tool

Use Jug/ 
Bottles

Patient 
Estimates 
Volume

Vomiting

Palatability 
Issue

High Volume

Patient 
forgot to 
consume 
PEG-4000 
powderUnclear 

Written Date

Confused 
with the 
Date and 

Time

No 
Reminder 

Tool

Messy 
Handwriting

Small 
Handwriting

Counselling 
Given 2-3 

Months Earlier

Non-
compliance 

with diet 
restriction

Lack of 
Understanding

Lack of 
Visual-aided 

Education 
Material

Lack of 
Knowledge

Overloaded 
with too much 

information

Un-focus 
during 

counseling 
session

Black and 
White Printed 

Leaflet

Wordy Printed 
Leaflet

Patient 
Misplaced 

Leaflet

PROBLEM ANALYSIS CHART

20
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To improve the percentage of successful bowel cleansing for colonoscopy among 
patients prescribed with Polyethylene-Glycol (PEG)-4000 powder  in HTJS

General Objective

To verify the magnitude of successful bowel cleansing among patients prescribed 
with PEG-4000 powder for colonoscopy 

Specific Objectives

To determine the probable causes contributing to unsuccessful bowel cleansing for 
colonoscopy

To formulate medical measures and implement them

To re-evaluate the effectiveness of the remedial measures.

STUDY OBJECTIVE

21
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KEY MEASURES FOR 
IMPROVEMENT

22

Effect of Change

Problem 
Identification

Problem 
Prioritizations

Gathering 
Information and 

Analysis

Identification of 
Strategy 

Implementation 
of Remedial 

Measures

Problem Analysis

QA/QI CYCLE

The Problem 
Solving 

Approach 

1. Formulate Study Objectives

2. Measure Quality

2.1 Identify Indicator

2.2 Identify Variables

2.2 Identify Criteria

2.2 Set Standard

3. Review Process of Care

4. Develop MOGC

5. Plan of Data Collection

6. Plan for Data Analysis



KONVENSYEN QA KEBANGSAAN KALI KE-12  |  “Compassionate Co-production”

Plan Patient for Colonoscopy

Prescribe bowel cleansing agent for colonoscopy

Set colonoscopy appointment

Screening prescription

Transcribing prescription in PHIS

Filling bowel cleansing agent prescription

Labelling bowel cleansing agent

Dispensing bowel cleansing agent to patient

Counselling patient on proper bowel cleansing procedure

Surgical 
Outpatient 

Clinic / Ward

Pharmacy

Set colonoscopy appointment

Screening prescription

Transcribing prescription in PHIS

Filling bowel cleansing agent prescription

Labelling bowel cleansing agent

Dispensing bowel cleansing agent to patient

Counselling patient on proper bowel cleansing procedure

PROCESS OF CARE

23
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Plan Patient for Colonoscopy

Prescribe bowel cleansing agent for 
colonoscopy

Set colonoscopy appointment

Process of Care
Surgical Outpatient Clinic / Ward
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Screening prescription

Transcribing prescription in PHIS

Filling bowel cleansing agent prescription

Labelling bowel cleansing agent

Dispensing bowel cleansing agent to patient

Counselling patient on proper bowel 
cleansing procedure

Process of Care
Pharmacy
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STEP CRITERIA STANDARD 

1. Plan patient for 

colonoscopy

• Identify patient indicated for colonoscopy

• Provide patient with information about colonoscopy and bowel cleansing for 

colonoscopy

• Obtain patient’s agreement for colonoscopy

100%

100%

100%

2. Prescribe bowel 

cleansing agent for 

colonoscopy

• Prescribe the appropriate choice of bowel cleansing agent

• Ensure complete prescription details as below:

- Correct patient

- Correct bowel cleansing agent

- Correct dose

- Correct frequency

- Correct date and dosing time for bowel cleansing

- Correct date and time for colonoscopy

- Prescriber’s sign and stamp

• Provide patient with bowel cleansing agent product information

100%

100%

100%

100%

100%

100%

100%

100%

100%

3. Set colonoscopy 

appointment date

Provide patient with the date and time details of the scheduled colonoscopy 100%

MODEL OF GOOD CARE (MOGC) 

SURGICAL OUTPATIENT CLINIC/WARD

26
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MODEL OF GOOD CARE (MOGC) 

PHARMACY (1)
STEP CRITERIA STANDARD 

1. Screening 

prescription
Ensure prescription is valid 100%

Ensure complete prescription details as below:

- Correct patient

- Correct bowel cleansing agent

- Correct dose

- Correct frequency

- Correct date and dosing time for bowel cleansing

- Correct date and time for colonoscopy

- Prescriber’s sign and stamp

100%

100%

100%

100%

100%

100%

100%

Provide serial number for identification 100%

2. Transcribing 

prescription in PhIS

Contact prescriber for prescription deemed for pharmacist’s intervention 100%

Transcribe correct patient, correct bowel cleansing agent, correct dose, correct 

frequency in PhIS system
100%

Print label for the correct patient from the PhIS system 100%

3. Filling bowel 

cleansing agent 

prescription

Fill according to correct patient, dose, frequency 100%

Fill Polyethylene-Glycol (PEG)-4000 Powder into a designated pouch 100%

27
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MODEL OF GOOD CARE (MOGC) 

PHARMACY (2)
STEP CRITERIA STANDARD 

4. Labeling bowel 

cleansing agent
Label  according to correct patient, dose, frequency 100%

Label date and time for bowel cleansing, date and time for colonoscopy for  

Polyethylene-Glycol (PEG)-4000 Powder on the designated pouch 
100%

5. Dispensing bowel 

cleansing agent to 

patient

Obtain serial number from patient for identification 100%

Countercheck to ensure correct patient, correct bowel cleansing agent, correct 

dose, correct frequency, date and time for bowel cleansing, date and time for 

colonoscopy 

100%

Dispense Polyethylene-Glycol (PEG)-4000 Powder at a specifically assigned 

counter 
100%

6. Counsel patient 

on bowel 

cleansing 

instructions

Provide structural counselling on indication of bowel cleansing, diet restriction,  

how to consume bowel cleansing agent, date and time for bowel cleansing, date 

and time for colonoscopy 

100%

Counselled on how to take Polyethylene-Glycol (PEG)-4000 Powder using the 

designated pouch 
100%

Counsel patient prescribed with Polyethylene-Glycol (PEG)-4000 Powder on 

bowel cleansing instructions using comprehensive counselling video
100%

28
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patients achieving 

successful bowel 

cleansing

Standard

European Society of Gastrointestinal Endoscopy (ESGE) Guideline, 2019

Indicator

Percentage of successful bowel cleansing 

for colonoscopy among patients prescribed 

with Polyethylene-Glycol (PEG)-4000 

powder =

Number of patients prescribed with 

PEG-4000 powder undergoing 

colonoscopy with BBPS >5

Total number of patients prescribed 

with PEG-4000 powder undergoing 

colonoscopy

X 100%

≥90%

INDICATOR & STANDARD

29



KONVENSYEN QA KEBANGSAAN KALI KE-12  |  “Compassionate Co-production” 30

Effect of Change

Problem 
Identification

Problem 
Prioritizations

Gathering 
Information and 

Analysis

Identification of 
Strategy 

Implementation 
of Remedial 

Measures

Problem Analysis

QA/QI CYCLE

The Problem 
Solving 

Approach 

1. Formulate Study Objectives

2. Measure Quality

2.1 Identify Indicator

2.2 Identify Variables

2.2 Identify Criteria

2.2 Set Standard

3. Review Process of Care

4. Develop MOGC

5. Plan of Data Collection

6. Plan for Data Analysis

PROCESS OF
GATHERING INFORMATION



KONVENSYEN QA KEBANGSAAN KALI KE-12  |  “Compassionate Co-production”

001

002 003

004 SAMPLING METHOD
Convenience Sampling

DATA COLLECTION 
TECHNIQUE
Patient registry for elective 
colonoscopy, PhIS drug usage 
report, patient interview 

STUDY SAMPLE
Patients prescribed with 

PEG-4000 powder for bowel 
cleansing and scheduled for 

colonoscopy

STUDY DESIGN
A quality improvement study

Methodology

METHODOLOGY

31
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All patients scheduled for 
colonoscopy and 

prescribed with PEG-4000 
powder for bowel 

cleansing 

Patients prescribed with 
combined bowel 
cleansing agents

INCLUSION

CRITERIA

EXCLUSION

CRITERIA

METHODOLOGY (CONT.)

Patients with language 
barrier

32
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June 2022

Remedial 
Measure

July – Sept 2022

Remedial 
Measure 

Nov 2022  – Jan 2023

Evaluation

June 2023

Cycle 1

Evaluation

Oct 2022

Cycle 2

Remedial 
Measure 

March – May 2023

Cycle 3

Evaluation

Feb 2023

Re- Evaluation

July 2023 – Jan 2024 

VERIFICATION RE-EVALUATION 
PHASE

METHODOLOGY (CONT.)

33
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Variables Data Collection Tools Location Samples

Percentage of successful bowel cleansing

BBPS Score BBPS report Endoscopy

unit

Patients

scheduled for 

colonoscopyData collection form

Patient database

Factors of unsuccessful bowel cleansing

Patient forgot to consume 

PEG-4000 powder

Interview question

Data collection form

Pharmacy Patients

scheduled for 

colonoscopy
Non-compliance with diet 

Restriction

Non-compliance to PEG-

4000 powder instruction

Unstandardized bowel 

cleansing counselling

PEG-4000 powder 

counselling checklist

Pharmacist

Data collection form for 

observation

BBPS SCORE

BBPS report

34

DATA COLLECTION PLAN
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Variables Data Collection Tools Location Samples

Percentage of successful bowel cleansing

BBPS Score BBPS report Endoscopy

unit

Patients

scheduled for 

colonoscopyData collection form

Patient database

Factors of unsuccessful bowel cleansing

Patient forgot to consume 

PEG-4000 powder

Interview question

Data collection form

Pharmacy Patients

scheduled for 

colonoscopy
Non-compliance with diet 

Restriction

Non-compliance to PEG-

4000 powder instruction

Unstandardized bowel 

cleansing counselling

PEG-4000 powder 

counselling checklist

Pharmacist

Data collection form for 

observation

Interview question

Data Collection Form

Data collection form for 

observation

Data collection form / 

Interview form

Data Collection Form

35

DATA COLLECTION PLAN
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Variables Data Collection Tools Location Samples

Percentage of successful bowel cleansing

BBPS Score BBPS report Endoscopy 

unit

Patients 

scheduled for 

colonoscopyData collection form

Patient database

Factors of unsuccessful bowel cleansing

Patient forgot to consume 

PEG-4000 powder

Interview question

Data collection form

Pharmacy Patients 

scheduled for 

colonoscopy
Non-compliance with diet 

Restriction

Non-compliance to PEG-

4000 powder instruction

Unstandardized bowel 

cleansing counselling

PEG-4000 powder 

counselling checklist

Pharmacist

Data collection form for 

observation

Patient Database

Patient Database

36

DATA COLLECTION PLAN
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Variables Data Collection Tools Location Samples

Percentage of successful bowel cleansing

BBPS Score BBPS report Endoscopy

unit

Patients

scheduled for 

colonoscopyData collection form

Patient database

Factors of unsuccessful bowel cleansing

Patient forgot to consume 

PEG-4000 powder

Interview question

Data collection form

Pharmacy Patients

scheduled for 

colonoscopy
Non-compliance with diet 

Restriction

Non-compliance to PEG-

4000 powder instruction

Unstandardized bowel 

cleansing counselling

PEG-4000 powder 

counselling checklist

Pharmacist

Data collection form for 

observation

PEG-4000 powder 

counselling checklist

Counselling Checklist

37

DATA COLLECTION PLAN
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Effect of Change

Problem 
Identification

Problem 
Prioritizations

Gathering 
Information and 

Analysis

Identification of 
Strategy 

Implementation 
of Remedial 

Measures

Problem Analysis

QA/QI CYCLE

The Problem 
Solving 

Approach 

1. Formulate Study Objectives

2. Measure Quality

2.1 Identify Indicator

2.2 Identify Variables

2.2 Identify Criteria

2.2 Set Standard

3. Review Process of Care

4. Develop MOGC

5. Plan of Data Collection

6. Plan for Data Analysis

ANALYSIS AND
INTERPRETATION
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GOAL
To Improve the Percentage of Successful Bowel Cleansing among 

Patients Prescribed with PEG-4000 powder for colonoscopy in HTJS 38.8% 90.0%
N = 49

90

38.8

0

10

20

30

40

50

60

70

80

90

100

Standard Verification

39

VERIFICATION STUDY 
MAY – JUNE 2022

38.8%
Patients with 

successful bowel 
cleansing

N=19

61.2%
Patients with 

unsuccessful bowel 
cleansing

N=30

VERIFICATION DATA

ABNA
51.2%
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Unstandardized 

bowel cleansing 

counsellingForgot to consume 

PEG-4000 powder 
Non-compliance to 

diet restriction

47% 

27%
26% 

70%

IDENTIFIED CONTRIBUTING FACTORS

Non-compliance to 

PEG-4000 powder 

instructions
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STEP CRITERIA STANDARD VERIFICATION

1. Plan patient for 

colonoscopy

• Identify patient indicated for colonoscopy

• Provide patient with information about colonoscopy and bowel 

cleansing for colonoscopy

• Obtain patient’s agreement for colonoscopy

100%

100%

100%

100%

100%

100%

2. Prescribe bowel 

cleansing agent 

for colonoscopy

• Prescribe the appropriate choice of bowel cleansing agent

• Ensure complete prescription details as below:

- Correct patient

- Correct bowel cleansing agent

- Correct dose

- Correct frequency

- Correct date and dosing time for bowel cleansing

- Correct date and time for colonoscopy

- Prescriber’s sign and stamp

• Provide patient with bowel cleansing agent product information

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

0%

3. Set colonoscopy 

appointment date

Provide patient with the date and time details of the scheduled 

colonoscopy

100% 100%

CONFORMATION TO MODEL OF GOOD CARE (MOGC) 

SURGICAL OUTPATIENT CLINIC/WARD

41
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CONFORMATION TO MODEL OF GOOD CARE (MOGC) 

PHARMACY (1)
STEP CRITERIA STANDARD VERIFICATION

1. Screening 

prescription

Ensure prescription is valid 100% 100%

Ensure complete prescription details as below:

- Correct patient

- Correct bowel cleansing agent

- Correct dose

- Correct frequency

- Correct date and dosing time for bowel cleansing

- Correct date and time for colonoscopy

- Prescriber’s sign and stamp

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

Provide serial number for identification 100% 100%

2. Transcribing 

prescription in 

PhIS

Contact prescriber for prescription deemed for pharmacist’s 

intervention
100% 100%

Transcribe correct patient, correct bowel cleansing agent, correct 

dose, correct frequency in PhIS system
100% 100%

Print label for the correct patient from the PhIS system 100% 100%

3. Filling bowel 
cleansing agent 
prescription

Fill according to correct patient, dose, frequency 100% 100%

Fill Polyethylene-Glycol (PEG)-4000 Powder into a designated pouch 100% 0%
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CONFORMATION TO MODEL OF GOOD CARE (MOGC) 

PHARMACY (2)
STEP CRITERIA STANDARD VERIFICATION

4. Labeling bowel 

cleansing agent

Label  according to correct patient, dose, frequency 100% 100%

Label date and time for bowel cleansing, date and time for colonoscopy 

for  Polyethylene-Glycol (PEG)-4000 Powder on the designated pouch 
100% 0%

5. Dispensing bowel 

cleansing agent 

to patient

Obtain serial number from patient for identification 100% 100%

Countercheck to ensure correct patient, correct bowel cleansing agent, 

correct dose, correct frequency, date and time for bowel cleansing, date 

and time for colonoscopy 

100% 100%

Dispense Polyethylene-Glycol (PEG)-4000 Powder at a specifically 

assigned counter 
100% 100%

6. Counsel patient 

on bowel 

cleansing 

instructions

Provide structural counselling on indication of bowel cleansing, diet 

restriction,  how to consume bowel cleansing agent, date and time for 

bowel cleansing, date and time for colonoscopy 

100% 100%

Counselled on how to take Polyethylene-Glycol (PEG)-4000 Powder 

using the designated pouch 
100% 0%

Counsel patient prescribed with Polyethylene-Glycol (PEG)-4000 

Powder on bowel cleansing instructions using comprehensive 

counselling video

100% 0%
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Effect of Change

Problem 
Identification

Problem 
Prioritizations

Gathering 
Information and 

Analysis

Identification of 
Strategy 

Implementation 
of Remedial 

Measures

Problem Analysis

QA/QI CYCLE

The Problem 
Solving 

Approach 

1. Formulate Study Objectives

2. Measure Quality

2.1 Identify Indicator

2.2 Identify Variables

2.2 Identify Criteria

2.2 Set Standard

3. Review Process of Care

4. Develop MOGC

5. Plan of Data Collection

6. Plan for Data Analysis

STRATEGY FOR CHANGE & 
EFFECT OF CHANGE



KONVENSYEN QA KEBANGSAAN KALI KE-12  |  “Compassionate Co-production”

CYCLE 1 CYCLE 2

o EZY  FORTRANS 
COUNSELLING 
VIDEO

o INTERACTIVE 
FOCUS GROUP 
COUNSELING

o CONTINUOUS 
PROFESSIONAL 
EDUCATION (CPE)

o MEMO

CLEAR2GO REMINDER SYSTEM (CRES) & CLEAR2GO ALERT DATABASE (CRAD)

o CLEAR2GOPOUCH
o CLEAR2GO 

COMPREHENSIVE 
COUNSELLING VIDEO 
(COOV)

CYCLE 3

45

REMEDIAL MEASURES 
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Non-
compliance 

with diet 
restriction

Patient forgot 
to consume 

PEG-4000 
powder

Non-
compliance to 

PEG-4000 
powder 

instruction

Unstandardized 
bowel cleansing 

counselling

Low percentage of 
successful bowel cleansing 

for colonoscopy among 
patients prescribed with 

Polyethylene-Glycol (PEG)-
4000 powder 

Lack of 
Understanding

Lack of Visual-
aided 

Education 
Material

Lack of 
Knowledge

Overloaded with 
too much 

information

Un-focus during 
counseling 

session

Black and White 
Printed Leaflet

Wordy Printed 
Leaflet

Patient 
Misplaced 

Leaflet

Incorrect 
Dilution Volume

Incomplete 
Intake

Lack of 
Awareness on 

the importance 
of bowel 
cleansing

Unavailable 
Accurate Tool

Use Jug/ Bottles

Patient 
Estimates 
Volume

Vomiting

Palatability IssueHigh Volume

Long 
Counselling 

Checklist

Long 
Counselling 

Checklist
Multiple Factors 

to Ensure 
Effectiveness

Too Many 
Patients

Time Constraint 
Session

Unclear 
Written Date

Confused with 
the Date and 

Time

No Reminder 
Tool

Messy 
Handwriting

Small 
Handwriting

Counselling 
Given 2-3 

Months Earlier

46



KONVENSYEN QA KEBANGSAAN KALI KE-12  |  “Compassionate Co-production”

CYCLE 1oSimple counselling video
oCan be accessed through scanning 

QR code on PEG-4000 powder 
envelope  

o Pharmacists provided 
scheduled group 
counselling for patients 
prescribed with PEG-4000 
powder for bowel cleansing 

o Interactive
o More time spent for patients 

instead of limited time at 
dispensing counter

o Improved patient’s 
understanding

o To increase 
patient's  awareness 

BEFORE

AFTER
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CYCLE 1
(CONT.)

o For health care 
providers

o To increase awareness 
and to standardize 
practice of the 
implemented strategy

o To improve knowledge 
& understanding

o Memo was distributed 
to all departments in 
HTJS

o To increase the 
awareness about the 
implemented strategy

48

Continuous Professional 
Education

(CPE)

Awareness Memo
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Cycle 1

57.5%

40

23

% successful bowel cleansing

Total patients

Patient with BBPS score >5

57.5%
Patients with 

successful 
bowel 

cleansing

42.5%
Patients with 
unsuccessful 

bowel 
cleansing

38.8%
Patients with 

successful 
bowel 

cleansing

61.2%
Patients with 
unsuccessful 

bowel 
cleansing

N=49

Verification Study

38.8% 57.5%

49

EFFECT OF CHANGE: CYCLE 1
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90

38.8

57.5
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ACHIEVEABLE BENEFIT NON-ACHIEVABLE (ABNA): 
CYCLE 1
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Non-
compliance 

with diet 
restriction

Patient forgot 
to consume 

PEG-4000 
powder

Non-
compliance to 

PEG-4000 
powder 

instruction

Unstandardized 
bowel cleansing 

counselling

Low percentage of 
successful bowel cleansing 

for colonoscopy among 
patients prescribed with 

Polyethylene-Glycol (PEG)-
4000 powder 

Lack of 
Understanding

Lack of Visual-
aided 

Education 
Material

Lack of 
Knowledge

Overloaded with 
too much 

information

Un-focus during 
counseling 

session

Black and White 
Printed Leaflet

Wordy Printed 
Leaflet

Patient 
Misplaced 

Leaflet

Incorrect 
Dilution Volume

Incomplete 
Intake

Lack of 
Awareness on 

the importance 
of bowel 
cleansing

Unavailable 
Accurate Tool

Use Jug/ Bottles

Patient 
Estimates 
Volume

Vomiting

Palatability IssueHigh Volume

Long 
Counselling 

Checklist

Long 
Counselling 

Checklist
Multiple Factors 

to Ensure 
Effectiveness

Too Many 
Patients

Time Constraint 
Session

Unclear 
Written Date

Confused with 
the Date and 

Time

No Reminder 
Tool

Messy 
Handwriting

Small 
Handwriting

Counselling 
Given 2-3 

Months Earlier
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CYCLE 2

BEFORE

AFTER

o Round corner for safety 
o Strong sealing :prevent 

leaking accidents 
o Made from food grade 

(BPA free material) 
o User friendly 

52

Designated Pouch
(CLEAR2GO)
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CYCLE 2
(CONT.)

oPatient does not have 
an accurate tool to 
measure 1L

oUse jug /bottle : risk of 
spillage, not accurate

o Lack of awareness on 
the important of 
taking PEG-4000 
powder 

o PEG-4000 powder need to be diluted with 1L of water to 
form an isotonic solution. 

o Exert an osmotic effect in the colon and sequesters water 
to the bowel. 

o Increase volume of fecal mass -  trigger propulsive 
peristalsis via distension of the colonic wall -  soften the 
feaces & ease defecation.

BEFORE AFTER

18 CM

Provided straw: from 
the pouch  & avoid nausea

Strong Ziplock opening:

accidents 

marking
for volume of 

water required

Clear instruction on 
administration of PEG-

4000 powder Transparent Stand Pouch for 
drinking PEG-4000 powder  

solution

53

Designated Pouch
(CLEAR2GO)
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CYCLE 2
(CONT.)

Water-resistant, glossy and clearly written 
information labelling sticker 

Section of timing of dose to 
be administered:

to enhance 
adherence and compliance 

 of 
colonoscopy date 

BEFORE AFTER

54

Designated Pouch
(CLEAR2GO)
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CYCLE 2
(CONT.)

o Lack of visual-aid education material
o Black and white photocopy leaflet
o Unattractive product information

BEFORE AFTER

o Information on DO’s and DON’Ts 
with coloured-image icon

o Improve compliance to diet 
restrictions

55

Designated Pouch
(CLEAR2GO)
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CYCLE 2
(CONT.)

BEFORE

CYCLE 1

o Simple 
counselling 
video

o Accessible 
through 
scanning QR 
code on PEG-
4000 powder 
envelope

CLEAR2GO Comprehensive 
Counselling Video (COOV) CYCLE 2

o Improvised, attractive video 
o With 3D-illustration and commercial voice-over 
o Accessible by scanning the QR code on CLEAR2GO 
o Virtual counselling at any time, any place
o Increase knowledge & understanding of patients

56
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Cycle 1

57.5%

40

23

% successful bowel cleansing

Total patients

Patient with BBPS score >5

57.5%
Patients with 

successful 
bowel 

cleansing

42.5%
Patients with 
unsuccessful 

bowel 
cleansing

38.8%
Patients with 

successful 
bowel 

cleansing

61.2%
Patients with 
unsuccessful 

bowel 
cleansing

N=49
Verification Study

INCREASE38.8% 57.5%

Cycle 2

77.5%

40

31

% successful bowel cleansing

Total patients

Patient with BBPS score >5

77.5%
Patients with successful 

bowel cleansing

22.5%
Patients with 

unsuccessful bowel 
cleansing

INCREASE 77.5%

57

EFFECT OF CHANGE: CYCLE 2
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90
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57.5
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ACHIEVEABLE BENEFIT NON-ACHIEVABLE (ABNA): 
CYCLE 2
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Non-
compliance 

with diet 
restriction

Patient forgot 
to consume 

PEG-4000 
powder

Non-
compliance to 

PEG-4000 
powder 

instruction

Unstandardized 
bowel cleansing 

counselling

Low percentage of 
successful bowel cleansing 

for colonoscopy among 
patients prescribed with 

Polyethylene-Glycol (PEG)-
4000 powder 

Lack of 
Understanding

Lack of Visual-
aided 

Education 
Material

Lack of 
Knowledge

Overloaded with 
too much 

information

Un-focus during 
counseling 

session

Black and White 
Printed Leaflet

Wordy Printed 
Leaflet

Patient 
Misplaced 

Leaflet

Incorrect 
Dilution Volume

Incomplete 
Intake

Lack of 
Awareness on 

the importance 
of bowel 
cleansing

Unavailable 
Accurate Tool

Use Jug/ Bottles

Patient 
Estimates 
Volume

Vomiting

Palatability IssueHigh Volume

Long 
Counselling 

Checklist

Long 
Counselling 

Checklist
Multiple Factors 

to Ensure 
Effectiveness

Too Many 
Patients

Time Constraint 
Session

Unclear 
Written Date

Confused with 
the Date and 

Time

No Reminder 
Tool

Messy 
Handwriting

Small 
Handwriting

Counselling 
Given 2-3 

Months Earlier
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CLEAR2GO Reminder System 
(CRES)
o Patient would sign up for CRES
o SMS reminding patient to consume 

PEG-4000 powder and light diet 48 
hours before colonoscopy

CLEAR2GO Alert Database (CRAD)
o Colour-coded database highlights patients 

requiring SMS reminder
o SMS would be sent on weekly basis

CLEAR2GO REMINDER SYSTEM 
(CRES)

 & CLEAR2GO ALERT 
DATABASE (CRAD)

60

CYCLE 3
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Cycle 1

57.5%

40

23

% successful bowel cleansing

Total patients

Patient with BBPS score >5

57.5%
Patients with 

successful 
bowel 

cleansing

42.5%
Patients with 
unsuccessful 

bowel 
cleansing

38.8%
Patients with 

successful 
bowel 

cleansing

61.2%
Patients with 
unsuccessful 

bowel 
cleansing

N=49
Verification Study

INCREASE38.8% 57.5%

Cycle 2

77.5%

40

31

% successful bowel cleansing

Total patients

Patient with BBPS score >5

77.5%
Patients with successful 

bowel cleansing

22.5%
Patients with 

unsuccessful bowel 
cleansing

INCREASE 77.5%

Cycle 3

86.7%

30

26

% successful bowel cleansing

Total patients

Patient with BBPS score >5

86.7%
Patients with successful 

bowel cleansing

13.3%
Patients 

with 
unsuccessf

ul bowel 
cleansing

INCREASE 86.7%

61

EFFECT OF CHANGE: CYCLE 3
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ACHIEVEABLE BENEFIT NON-ACHIEVABLE (ABNA): 
CYCLE 3

N = 49 N = 40 N = 40 N = 30
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p<0.001

ABNA

38.8% 86.7%
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Unstandardized 

bowel cleansing 

counsellingForgot to consume 

PEG-4000 powder 
Non-compliance to 

diet restriction

47% to 0%
27% to 2%

26% to 0%
70% to 10%

Non-compliance to 

PEG-4000 powder 

instructions

CONTRIBUTING FACTORS PERCENTAGE REDUCTION
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Plan Patient for Colonoscopy

Prescribe bowel cleansing agent for colonoscopy

Set colonoscopy appointment

Screening prescription

Transcribing prescription in PHIS

Filling bowel cleansing agent prescription

Labelling bowel cleansing agent

Dispensing bowel cleansing agent to patient

Counselling patient on proper bowel cleansing procedure

Surgical Outpatient 

Clinic / Ward

Pharmacy

Set colonoscopy appointment

Screening prescription

Transcribing prescription in PHIS

Filling bowel cleansing agent prescription

Labelling bowel cleansing agent

Dispensing bowel cleansing agent to patient

Counselling patient on proper bowel cleansing procedure

USING CLEAR2GO POUCH FOR 

PEG-4000 POWDER

o CLEAR2GO POUCH FOR PEG-4000 POWDER

o CLEAR2GO COMPREHENSIVE COUNSELLING 

VIDEO

o CRAD & CRES TO REMIND PATIENT

65

IMPROVED PROCESS OF CARE

CLEAR2GO COMPREHENSIVE

COUNSELLING VIDEO



KONVENSYEN QA KEBANGSAAN KALI KE-12  |  “Compassionate Co-production”

Plan Patient for Colonoscopy

Prescribe bowel cleansing agent for 
colonoscopy

Set colonoscopy appointment

Process of Care
Surgical Outpatient Clinic / Ward

CLEAR2GO 

COMPREHENSIVE 

COUNSELLING VIDEO
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Screening prescription

Transcribing prescription in PHIS

Filling bowel cleansing agent prescription

Labelling bowel cleansing agent

Dispensing bowel cleansing agent to patient

Counselling patient on proper bowel 
cleansing procedure

Process of Care
Pharmacy

USING CLEAR2GO POUCH 

FOR PEG-4000 POWDER

o USING CLEAR2GO POUCH FOR PEG-

4000 POWDER

o CLEAR2GO COMPREHENSIVE 

COUNSELLING VIDEO

o CRAD & CRES TO REMIND PATIENT

67
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STEP CRITERIA STANDARD VERIFICA
TION

CYCLE 1 CYCLE 2 CYCLE 3

1. Plan patient for 

colonoscopy

• Identify patient indicated for colonoscopy

• Provide patient with information about colonoscopy and bowel 

cleansing for colonoscopy

• Obtain patient’s agreement for colonoscopy

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

2. Prescribe 

bowel 

cleansing 

agent for 

colonoscopy

• Prescribe the appropriate choice of bowel cleansing 

agent

• Ensure complete prescription details as below:

- Correct patient

- Correct bowel cleansing agent

- Correct dose

- Correct frequency

- Correct date and dosing time for bowel cleansing

- Correct date and time for colonoscopy

- Prescriber’s sign and stamp

• Provide patient with bowel cleansing agent product 

information

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

0%

100%

100%

100%

100%

100%

100%

100%

100%

69%

100%

100%

100%

100%

100%

100%

100%

100%

87%

100%

100%

100%

100%

100%

100%

100%

100%

100%

3. Set colonoscopy 

appointment date

Provide patient with the date and time details of the scheduled 

colonoscopy

100% 100% 100% 100% 100%

CONFORMATION TO MODEL OF GOOD CARE (MOGC) 

SURGICAL OUTPATIENT CLINIC/WARD

68
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CONFORMATION TO MODEL OF GOOD CARE (MOGC) 

PHARMACY (1)
STEP CRITERIA STANDARD VERIFIC

ATION
CYCLE 1 CYCLE 2 CYCLE 3

1. Screening 

prescription
Ensure prescription is valid 100% 100% 100% 100% 100%

Ensure complete prescription details as below:

- Correct patient

- Correct bowel cleansing agent

- Correct dose

- Correct frequency

- Correct date and dosing time for bowel cleansing

- Correct date and time for colonoscopy

- Prescriber’s sign and stamp

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

Provide serial number for identification 100% 100% 100% 100% 100%

2. Transcribing 

prescription in 

PhIS

Contact prescriber for prescription deemed for pharmacist’s intervention 100% 100% 100% 100% 100%

Transcribe correct patient, correct bowel cleansing agent, correct dose, 

correct frequency in PhIS system
100% 100% 100% 100% 100%

Print label for the correct patient from the PhIS system 100% 100% 100% 100% 100%

3. Filling 

bowel 

cleansing 

agent 

prescription

Fill according to correct patient, dose, frequency 100% 100% 100% 100% 100%

Fill Polyethylene-Glycol (PEG)-4000 Powder into a 

designated pouch 
100% 0% 0% 87% 100%
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CONFORMATION TO MODEL OF GOOD CARE (MOGC) 

PHARMACY (2)
STEP CRITERIA STANDARD VERIFIC

ATION
CYCLE 1 CYCLE 2 CYCLE 3

4. Labeling 

bowel 

cleansing 

agent

Label  according to correct patient, dose, frequency 100% 100% 100% 100% 100%

Label date and time for bowel cleansing, date and time 

for colonoscopy for  Polyethylene-Glycol (PEG)-4000 

Powder on the designated pouch 

100% 0% 0% 87% 100%

5. Dispensing bowel 

cleansing agent to 

patient

Obtain serial number from patient for identification 100% 100% 100% 100% 100%

Countercheck to ensure correct patient, correct bowel cleansing agent, 

correct dose, correct frequency, date and time for bowel cleansing, date 

and time for colonoscopy 

100% 100% 100% 100% 100%

Dispense Polyethylene-Glycol (PEG)-4000 Powder at a specifically 

assigned counter 
100% 100% 100% 100% 100%

6. Counsel 

patient on 

bowel 

cleansing 

instructions

Provide structural counselling on indication of bowel cleansing, diet 

restriction,  how to consume bowel cleansing agent, date and time for 

bowel cleansing, date and time for colonoscopy 

100% 100% 100% 100% 100%

Counselled on how to take Polyethylene-Glycol 

(PEG)-4000 Powder using the designated pouch 
100% 0% 0% 87% 100%

Counsel patient prescribed with Polyethylene-Glycol 

(PEG)-4000 Powder on bowel cleansing instructions 

using comprehensive counselling video

100% 0% 69% 87% 100%
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IMPROVING PERCENTAGE OF SUCCESSFUL BOWEL CLEANSING  AMONG PATIENTS PRESCRIBED WITH 

PEG-4000 POWDER FOR COLONOSCOPY IN HTJS 

Reducing cost of repeated 

colonoscopy 

Saving patient’s time to prepare 

PEG-4000 powder solution

Increase knowledge level

Increase patient’s 

satisfaction

IMPACT
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- 47.9%
61.2%

Before
13.3% After

Cost of Repeated ColonoscopyPercentage of Repeated Colonoscopy

Cost per patient Pre (30 patients) Post (4 patients)

PEG-4000 powder RM 39.26 RM1,177.80 RM157.04

Colonoscopy RM 300.00 RM 9,000.00 RM 1,200.00

Total RM 10,177.80 RM 1,357.04

- 87%
RM 10,177.80

Before

RM1,357.04
After

RM 8,820.76

COST - SAVING
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BEFORE

-840sec

 93.3%

AFTER

Saving patient’s time to prepare PEG-4000 powder 
solution12

111

210

3

48

57
6

900 secs 60 secsSAVING

p<0.001

PREPARATION TIME - SAVING
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Top management 

support

Workflow changes 

& task delegation

Innovative, PATIENT-

CENTRED health 

education and service 

delivery

MULTIDISCIPLINE 

APPROACH and 

TEAMWORK

IMPROVING

PERCENTAGE OF 

SUCCESSFUL BOWEL 

CLEANSING  AMONG 

PATIENTS PRESCRIBED 

WITH PEG-4000 

POWDER FOR 

COLONOSCOPY IN HTJS 

IMPROVE PATIENTS’ SATISFACTION
REDUCED UNNECESSARY REPEATED 

COLONOSCOPY

77

LESSONS LEARNT
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05.

06.
07.Expansion to 
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THE NEXT STEP
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in initiative 
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for sharing 
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in initiative 
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for sharing 
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other hospitals 

in Malaysia 

THE NEXT STEP
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05.

06.
07.Expansion to 

Negeri 

Sembilan 

hospitals

81

KajiPublication 

in initiative 

quality journals 

for sharing 

purpose

Replication by 

other hospitals 

in Malaysia 

Commercialization of 

CLEAR2GO through 

collaboration with 

Ministry of Science, 

Technology and 

Innovation of    

Malaysia

THE NEXT STEP
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GENERAL OBJECTIVE FINDINGS 

To improve the percentage of successful bowel cleansing among patients 

prescribed with PEG-4000 powder for colonoscopy in HTJS

Improved from 

38.8% to 86.7% and ultimately  90.2% during re-evaluation

SPECIFIC OBJECTIVES FINDINGS

To verify the magnitude of patients with 

successful bowel cleansing among 

patients prescribed with PEG-4000 

powder for colonoscopy in HTJS

Verification study: 38.8%

Cycle 1: 57.5%

Cycle 2: 77.5%

Cycle 3: 86.7%

Re-evaluation phase: 90.2%

To determine the probable causes 

contributing to unsuccessful bowel 

cleansing among patients prescribed 

with PEG-4000 powder for 

colonoscopy.

Patient’s non-compliance to PEG-4000 powder instructions (47%)

Patient’s non-compliance to diet restrictions (27%)

Patient forgot to consume PEG-4000 powder (26%).

70% pharmacists performed unstandardized bowel cleansing counselling

To formulate remedial measures and 

implement them.

Cycle 1: EZY FORTRANS counselling video, interactive focus group counseling, continuous education, 

memo

Cycle 2: CLEAR2GO pouch, CLEAR2GO Comprehensive Counseling Video (COOV)

Cycle 3: CLEAR2GO Reminder System (CRES) and CLEAR2GO Alert Database (CRAD)

To re-evaluate the effectiveness of the 

remedial measures

ABNA gap was narrowed down from 51.2% to 0%

Cost saving of repeated colonoscopies: MYR 8,820.76

CONCLUSION
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Research 

Activities 

May Jun Jul  Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun July 2023 –

Mar 20242022 2022 2022 2022 2022 2022 2022 2022 2023 2023 2023 2023 2023 2023

Proposal 

development 

Verification 

study 

Data 

collection 

Data analysis 

Remedial 

measures 

Evaluation 

Remedial 

measures 

Evaluation 

Remedial 

measures 

Evaluation 

Report Write 

Up

Re-evaluation

Report Write 

Up

GANTT'S CHART
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