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Problem Identification

Low awareness on 
timing of insulin 
injection among 
T2DM patients at 
Mobile Clinic PKD 
Kampar

1 2 3 4

High return rate of 
Metformin tablet at 
pharmacy

High numbers of 

improper insulin 

pen care handling 

among patients

High usage of Folic 

Acid Syrup
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Problem Prioritization (SMART Criteria)
NO PROBLEM S M A R T TOTAL

1
Low awareness of timing of insulin 
injection among T2DM patients at 
Mobile Clinic PKD Kampar

27 17 27 18 18 107

2 High quantity of Metformin Tablet 
returned to pharmacy 20 27 27 18 16 108

3 High numbers of improper insulin 
pen care handling among patients 27 20 27 20 16 110

4 High usage of Folic Acid Syrup 9 27 27 18 18 99

10 Team 
Members

Marks Awarded 1 2 3

Rating Low Average High



Problem Chosen

6

High numbers of improper 
insulin pen care handling 
among patients
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Reason For Selection
Seriousness

Data related to the problem can be obtained using questionnaire form

This study has direct impact to the patients and will likely result in an improvement in
glycemic control.

With the implementation of remedial measures, improper insulin pen care handling can be 
reduced

S

M

A

R

T

In verification study, 18 out of 23 cases visiting the pharmacy department for insulin pen
issues were due to improper insulin pen care handling. Improper pen usage cause:

Increase dosing error
Insulin 

degradation/expiration
Measurable

Appropriateness

Remediable

Timeliness

The study and remedial measures can be carried out within a year
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Problem Statement

PROBLEM
A survey conducted in verification study show that 18 out of 23 
patients in 3 selected health clinic showed improper insulin pen 
care

EFFECT
Improper use of insulin pen can cause:

POSSIBLE 
CAUSE

Various factors can contribute to improper insulin pen care:

AIM OF STUDY Reducing the percentage of improper insulin pen care handling 
among patients in Kampar District Health Office.

Increase dosing error
Insulin 

degradation/expiration

Lack of knowledge
Lack of counselling 

material
Misinformation
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Term and Definition

A disposable pen with prefilled cartridge or a reusable insulin pen 

with replaceable insulin cartridge allowing push-button injections.

(Diabetes Care, 2024)

Insulin is a peptide hormone secreted in the body by beta cells of 

islets of Langerhans of the pancreas and regulates blood glucose 

levels

(Thota & Akbar, 2023)

INSULIN

INSULIN PEN
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Term and Definition

Patient with issue as below:
IMPROPER INSULIN PEN CARE

Plunger & Rubber 
stopper detached

Bent needle

Storing pen with 
needle attached

Plunger and rubber stopper 
detached

Storing pen with needle 
attached

Bent needle Needle used more than 3 
times

Improper pen storage Empty cartridge
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Introduction
According to National Diabetes Registry (NDR), at the end of 2020 approximately 1 million
Malaysians were diagnosed with Diabetes Mellitus which comprise of 99.33% with T2DM
followed by 0.59% with T1DM and others 0.06%.5

In PKD Kampar, there was a total of 4,920 active diabetes cases in year 2022 and 1,198

(24.35%) patients were treated with insulin therapy.

There was an increment in insulin expenses in PKD Kampar from 2021 to 2022 by 10.58%.

RM 392,149
RM 433,624

2021 2022
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Literature Review
In daily usage, 60% patient refrigerated their in-use insulin pen and 68% never noticed
a visual change in the insulin quality of the in-use pen.

(Kongmalai & Sriwijitkamol , 2019)

Storage of pen needle attached may cause air accumulation in the cartridge or insulin
loss by creating an open path between the cartridge and room air.

(Mitchell VD, Porter K, Beatty SJ, 2012)

Repeated use of needles amplifies the risk of needle contamination. Patients using
insulin needles several times have more pain at injection site.

(Misnikova, I.V et. Al, 2011)

Barrier treatment such as cultural issues, educational level, language barriers, literacy
levels and other characteristics of patient communication skills may affect outcomes.

(Athiyah,Umi & Aditama, Lisa., 2018)
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High % of improper
insulin pen care 

handling
among patients

Insufficient 
educationMisinformation

Older adults

Cultural 
differences

Limited Health 
Literacy

Disregard for 
safety

Lack of 
counseling
materials

Low education 
level

No budget to 
buy needle

Information 
from 

unreliable 
sources

Pharmacy 
peak hours

Patient in a 
hurry

Lack of 
guidance

Patients do not 
have access

to any 
materials

Pharmacy did not
provide the 

material

Language 
barrier

Age and 
cognitive factors 

Time constraint

Elderly 
patient

Do not access 
to translator

Problem 
Analysis 
Chart 1
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High % of improper
insulin pen care 

handling
among patients

Insufficient 
education

(44%)

Misinformation
(16%)

Older adults

Cultural 
differences

Limited Health 
Literacy

(6%)

Lack of 
counseling

Materials (11%)

Low education 
level

Information 
from 

unreliable 
sources

Pharmacy 
peak hours

Lack of 
guidance

Pharmacy did not
provide the 

material

Language 
barrier

(6%)

Age and 
cognitive factors

(11%) 

Time constraint
(6%)

Elderly 
patient

Problem 
Analysis 
Chart 2
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Study Objectives

To verify the 
percentage of 
improper insulin pen 
care handling 
among patients.

To identify the 
contributing 
factors to improper
insulin pen care 
handling.

To evaluate the 
effectiveness of 
remedial action.

1 2 43
To formulate and 
implement proper 
remedial action.

To reduce the percentage of improper insulin pen care handling among patients in Kampar
District Health Office.

General Objective:

Specific Objectives:



Key Measures 
for 

Improvement
02

16
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Process of Care: Individual Counselling
START

Follow up 

Counseling

END

Receive referrals / Identify patients

Introduce yourself and explain the 

purpose of counseling

Get patient information and record 

it in the counseling form

Conduct counseling sessions and 

assess patient understanding

Set a new appointment 

date and record it in the 

Follow up Counseling

Register
Complete all the documents 

involved

File the record

NO

YES
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Model Of Good Care (MOGC): Individual Counseling
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Indicator and Standard
INDICATOR Percentage of improper insulin pen care handling

FORMULA Percentage of 

improper 

insulin pen care

STANDARD ≤ 0.5% 
As agreed in Pharmacy Department Meeting 01/2023

=

Number of improper insulin 
pen care handling

Total number of patients 
with insulin therapy

X  100%



Process of 
Gathering 

Information
03

20
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Methodology
Cross-sectional study
Conducted in 3 health clinic 
(Kampar Health Clinic, Gopeng Health Clinic & 
Malim Nawar Health Clinic)

Universal Sampling Technique

Patient with insulin therapy
Inclusion criteria : All insulin patients who
register under National Diabetic Registry (NDR)

Exclusion Criteria : Patient’s representative

Study design 

Sampling 
Technique

Study sample
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Methodology
Pre : 1,208

Post-1 : 1,169

Post-2 : 1,183

Sample size

Study Duration 

Pre (February – March 2023)

Post-1 (July – August 2023)

Post-2 (December 2023 – January 2024)
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Methodology
Study Tools

Questionnaire Form

Data Entry

Microsoft Excel
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Plan for Data Collection
Factors Variables need to be collected Data collection tool Responsibility

Indicator of the 
study

Number of improper insulin pen 
care handling

Questionnaire form Farah Mardhiah
Noraini
Ahmad Faris

Total number of patients with 
insulin therapy

Pharmacy 
Information System 
(PhIS)
National Diabetes 
Registry

Nurul Diyana

Nor Zuraida
Dr. Elleasha

Factors 
contributing to the 
problem

1. Insufficient education 
2. Misinformation 
3. Lack of counselling Materials
4. Age and cognitive factors 
5. Language barrier 
6. Limited Health Literacy 

Questionnaire form Farah Mardhiah
Noraini
Ahmad Faris

Blood Glucose 
Level

Patient’s Hemoglobin A1C (HbA1C) Chemolims system 
(Pathology)

Nor Zuraida
Dr. Elleasha



Actual

Planned

25

Gantt Chart



Analysis & 
Interpretation04

26
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Pre-Intervention Data

Percentage of Improper insulin 
pen care handling (%) =

Number of improper insulin pen care 
handling (A)

Total number of patients with insulin 
therapy (B)

18
1,208=

X  100%

X  100%

1.5 % (Feb-Mac 2023)
=

A = 18, B = 1,208

Number of 
improper 
insulin pen 
care 
handling 

Number of 
patients 
with 
insulin 
therapy 

Kampar HC 5 442

Gopeng HC 3 424

Malim
Nawar HC

10 342

TOTAL 18 1,208
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ABNA Chart
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Contributing Factors

44%

16%

11%

11%

6%

6%
6%

Insufficient education

Misinformation

Lack of counseling materials

Age & cognitive factors

Language barrier

Limited health literacy

Time constraint
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Pareto Chart

Contributing factors Frequency, 
n

Percentage Cumulative 
frequency

Cumulative 
percentage

Insufficient Education 8 44% 8 44%

Misinformation 3 16% 11 61%

Lack of counseling materials 2 11% 13 72%

Age & cognitive factors 2 11% 15 83%

Language barrier 1 6% 16 89%

Limited health literacy 1 6% 17 94%

Time constraint 1 6% 18 100%
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Pareto Chart

0%

20%

40%

60%

80%

100%

120%

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

Insufficient
Education

Misinformation Lack of counseling
materials

Age & cognitive
factors

Language barrier Limited health
literacy

Time constraint

Pareto Chart: Causes of Improper Insulin Pen Care Handling
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Demographic Data

44%

56%

Age

Middle-Age Adults
(40-59)

Old Adults
(60-99)

61%

39%

Gender

Male Female

50%

22%

28%

0%

10%

20%

30%

40%

50%

60%

Malay Chinese Indian

%
 o

f 
re

s
p
o

n
d

e
n

ts

Type of Race

Race of Respondents
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Demographic Data

11%

45%

33%

11%

0%

5%
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Model Of Good Care (MOGC): Individual Counseling



Strategy for 
Change05

35
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Strategy for Change
Contributing factors How Who When

Insufficient Education 1) Video collection on insulin 
technique

2) Rescue Card
3) Flip chart
4) Follow-up counseling
5) Handbook 

Helmi/Noraini

Tang/Umairah
Diyana
Zuraida
Hazrina/Farah

Starting April 
2023

Misinformation 1) Rescue Card
2) Flip chart
3) Reminder card

Tang/Umairah
Diyana
Faris

Lack of counseling materials Flip Chart Diyana

Age & cognitive factors Handbook Hazrina/Farah

Language barrier Multiple language Tang

Limited health literacy 1) Rescue Card
2) Flip chart

Tang/Umairah
Diyana
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Strategy 1:  RESCUE CARD
Given to all insulin pen patients

Prepared in 3 languages – Malay, English & Chinese

FRONT BACK
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Strategy 1:  RESCUE CARD
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Strategy 1:  RESCUE CARD (MALAY)
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Strategy 1:  RESCUE CARD (ENGLISH)
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Strategy 1 :  RESCUE CARD (CHINESE)
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Strategy 2:  VIDEO COLLECTION ON INSULIN 
PEN TECHNIQUE

QR code inserted in Rescue Card & Handbook

Video collection from YouTube – 3 languages 

(Malay/Chinese/Tamil)
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Strategy 3:  FLIP CHART

Distributed to all 3 health clinics

4 Modules – aid materials during counseling 

Standard from Pharmaceutical Services Division, Ministry of Health Malaysia 
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Strategy 4:  FOLLOW-UP COUNSELLING

Follow-up counseling appointment dates are given to all new patients and 

those who require further evaluation

An internal memo issued by the Health Pharmacy Officer for its 

comprehensive implementation

1

2
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Strategy 5:  REMINDER CARD

Placed at the pharmacy counter

Patients taking insulin supplies 

will be reminded on the proper 

insulin pen care
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Strategy 6:  HANDBOOK

6 topic with 20 pages

Given to the patient after the counseling session

Video Collection on Insulin Pen Technique inserted into this handbook (QR Code)
In the form of infographics and easy to understand



Effect of 
Change06

48
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Post-Intervention 1

Number of 
improper 

insulin pen 
care handling 

(A)

Total number of 
patients with 

insulin therapy

(B)

Percentage of 
improper insulin pen 

care handling

[( A/B) x 100%]

10 1,169 [(10/1,169) x 100%] 

= 0.9%

% of improper insulin pen care
(Jul–Aug 23)

0.9%
(n=10)



Age &
cognitive
factors

Insufficient
education

Misinformation
Language

barrier
Limited health

literacy
Time

constraint

Lack of
counseling
materials

Pre 2 8 3 1 1 1 2

Post 3 2 2 1 1 1 0

0

1

2

3

4

5

6

7

8

9

Pre Post

50

Contributing Factors
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Post-Intervention 2

Number of 
improper 

insulin pen 
care handling 

(A)

Total number of 
patients with 

insulin therapy

(B)

Percentage of 
improper insulin pen 

care handling

[( A/B) x 100%]

7 1,183 [(7/1,183) x 100%] 

= 0.6%

% of improper insulin pen care
(Dec 23–Jan 24)

0.6%
(n=7)



Age &
cognitive
factors

Insufficient
education

Misinformation
Language

barrier
Limited health

literacy
Time

constraint

Lack of
counseling
materials

Pre 2 8 3 1 1 1 2

Post-1 3 2 2 1 1 1 0

Post-2 2 1 1 1 1 0 1

0

1

2

3

4

5

6

7

8

9

Pre Post-1 Post-2

52

Contributing Factors
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ABNA Chart
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Model of Good Care
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HbA1c Level

Penurunan 
Bacaan

23%

Peningkatan 
Bacaan

26%

Bacaan sama
3%

Tiada data
48%

Peratus

Penurunan Bacaan Peningkatan Bacaan Bacaan sama Tiada data
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Patient’s feedback
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Patient’s feedback
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Reassessment of patients – Kampar HC
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Reassessment of patients – Gopeng HC
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Reassessment of patients – Malim Nawar HC
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Sustainability  

1.49%

0.86%

0.59%

0.16%
0.08% 0.08%

0.00%

0.20%

0.40%

0.60%

0.80%

1.00%

1.20%

1.40%

1.60%

Feb - Mar 23 Jul - Aug 23 Dec 23 - Jan 24 Mar - Apr 24 May - Jun 24 Jul - Aug 24

Percentage of Improper Insulin Pen Care Handling

Percentage of Improper Insulin Pen Care Handling
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The Next Step

Opportunities for further 
enhancements are still 
needed as the percentage is 
still above the standard 
≤0.5%

Extend the remedial actions to the Diabetic
Clinic of Kampar District Health Office

Reinforcement strategies for meeting the
standards

Reassessment of patients who exhibited issues
with insulin pen care handling during the study
period – August 2024

Patient feedback survey on the effectiveness of
Rescue Card
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The Lesson Learnt

Healthcare professionals need initial education and re-education on insulin
pen care handling.

Misinformation among patients may occur due to differences in health
literacy, age, and language barriers.
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08/08/2024 : ‘Sesi Perjumpaan
Bersama Timbalan Pengarah
Kesihatan (Farmasi) Negeri 
Perak’

11/09/2024 : ‘Sesi Perjumpaan Bersama 
Pengarah Kesihatan Negeri Perak’
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Thank You
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