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PROBLEM IDENTIFICATION
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Performance in 2022

Target Performance

7.0%1

60.0%2

89.6%3

32.5%4

80.0%5

High rejection rate of IOPA radiograph at 
Tengkera Dental Clinic

Low turn up rate for appointment among 
patients at Tengkera Dental Clinic

Low attendance of new antenatal patients for 
dental check-up at Tengkera Dental Clinic

Low case completion rate among antenatal 
patients at Tengkera Dental Clinic

Low rate of optimal waiting time (<30 minutes) 
for outpatient at Tengkera Dental Clinic

<5%

>40%

>40%

>86%

100%

PROBLEM IDENTIFICATION
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Tengkera Dental Clinic

Tengkera Dental Clinic

 Tengkera Dental Clinic

 Tengkera Dental Clinic

 Tengkera Dental Clinic

PROBLEM PRIORITISATION
USING SMART CRITERIA 
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•

•

•

SMART CRITERIA 

5



PROBLEM TO BE STUDIED

•

•
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PROBLEM TO BE STUDIED
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PROBLEM ANALYSIS (5W 1H)

•

•

•
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INTRODUCTION
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WHAT ARE DENTAL RADIOGRAPHS?
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DENTAL 

RADIOGRAPHS
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USES OF IOPA RADIOGRAPHS

General Endodontics

Periodontics

Restorations

Root 

Morphology

Developmental 

Anomalies

Alveolar Bone 

Height

Periapical 

Lesions

Caries

Working 

Length 

Determination

Root Canal 

Morphology
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PROCEDURE OF RADIOGRAPH TAKING
AT TENGKERA DENTAL CLINIC

Dental Officers 

(DOs)

Prescribe IOPA 

Radiographs

Dental Officers 

(DOs)

Take IOPA 

Radiographs
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Dental Surgery 

Assistants (DSAs)

Process IOPA 

Radiographs



Accepted Rejected

•

•
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LITERATURE REVIEW

Importance of IOPA Radiographs in Dentistry

Principle of Dental Radiography 

IOPA radiograph as an important tool for diagnosis of intra-oral 

pathological conditions and endodontic treatment. (Ali et al. 2018)

The goal of radiographic examination should be to 

accomplish diagnostic efficacy, while keeping the 

radiation exposure to the patients and healthcare 

professionals, as low as reasonably practicable/ 

achievable (ALARP or ALARA). (Yeung et al. 2021)
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LITERATURE REVIEW

Problem Statement

When IOPA radiographs are rejected, new radiographs will be taken 

and this leads to:

Increased/ unnecessary 

radiation exposure

Increased cost

(films & chemicals)

Increased

treatment time

Reduced x-ray

tube life

(Zewdu et al. 2017)
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PROBLEM STATEMENT

•

•

•

•
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Inappropriate method 

of taking & processing 

radiographs

No clinical 

audit

Current guideline 

too wordy

Unaware of 

guideline (AK4)

20%

8%

26%

High Rejection Rate of 

IOPA Radiographs at 

Tengkera Dental Clinic

in 2021 & 2022

CAUSE EFFECT ANALYSIS

Unfavourable patient 

anatomy for proper 

placement of film

Small 

mouth Presence of 

tori

Shallow 

palate

92% Unfavourable 

materials 

available

Only 1 film size 

available

69%

Rubber dam clamps 

obstructing proper 

placement of film

69%

Patient movement 

during radiation 

exposure

Patient did not get 

explanation of 

procedure beforehand

Anxiety

Uncooperative 

patients
Gag reflex

30%

88%

96%

29%

86%

Lack of 

knowledge and 

skills among

operators

Lack of skills

Lack of 

knowledge

Lack of training 

at work

32%

17%

54%

25%

%
Findings from 

verification study
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STUDY OBJECTIVES

General Objective

Specific Objectives

To reduce the rejection rate of IOPA radiographs taken at Tengkera Dental Clinic.

• To determine the rejection rate of IOPA radiographs taken at Tengkera Dental Clinic.

• To determine the factors causing high rejection rate of IOPA radiographs.

• To recommend and institute remedial measures to reduce the rejection rate of IOPA 

radiographs to under 5%.

• To evaluate the effectiveness of the remedial measures taken.
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KEY MEASURES
FOR IMPROVEMENT
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Number of rejected IOPA radiographs

Total number of IOPA radiographs taken
x 100%

Indicator

Formula

Standard

INDICATOR & STANDARD

Percentage of rejected IOPA radiographs at Tengkera Dental Clinic

Less than 5% of total IOPA radiographs taken at Tengkera Dental Clinic

(in line with state level quality objective and monitored by SIRIM)

21(SIRIM: Standard and Industrial Research Institute of Malaysia)



INCLUSION & EXCLUSION CRITERIA

Inclusion criteria

All IOPA radiographs taken conventionally at Tengkera Dental Clinic

Exclusion criteria

Nil
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PROCESS OF CARE

Critical step

Process of Radiograph Taking and Processing Based 
On State Level Guideline (AK4 Pengambilan X-Ray) 
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MODEL OF GOOD CARE
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MODEL OF GOOD CARE
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PROCESS OF
GATHERING INFORMATION
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Prospective cross-sectional study

Pre-remedial: April-June 2023

Remedial cycles: July-December 2023

Post-remedial: January-March 2024

All Dental Officers (DOs) and Dental Surgery Assistants (DSAs) and

patients who had IOPA radiographs taken at Tengkera Dental Clinc

Purposive sampling

Pre-remedial: 46 (16 DOs, 9 DSAs, 21 patients)

Post-remedial: 46 (16 DOs, 9 DSAs, 21 patients)

BK13 (Monthly report), Questionnaire, Clinical Audit Form, 

Patient Satisfaction Survey

Study Design

Study period

Sample population

 

Sampling method

 

Sample size

Study tools

METHODOLOGY
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BK13
(MONTHLY
REPORT)

STUDY TOOL 1
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QUESTIONNAIRE FOR DO & DSA
(THEORETICAL ASSESSMENT)
Validated by a Restorative Specialist

STUDY TOOL 2

29



CLINICAL AUDIT (SKILL ASSESSMENT)
Validated by a Restorative Specialist

STUDY TOOL 3
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PATIENT SATISFACTION SURVEY
Validated by a Restorative Specialist

STUDY TOOL 4
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STRATEGY FOR CHANGE
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NEW PROCESS
OF CARE

Critical step

New critical step

Process of Radiograph Taking and 
Processing Based On State Level Guideline 
(AK4 Pengambilan X-Ray) 
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CYCLE 1
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STRATEGY FOR CHANGE

INFOGRAPHIC GUIDELINE
• Convert current wordy guideline (AK4) to infographic posters

Arahan Kerja (AK) 4
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BEFORE

36



AFTER
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• Clear & concise

• Easy to refer to
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STRATEGY FOR CHANGE

HANDS-ON WORKSHOP
• Conducted by a Restorative Specialist for DOs and DSAs

Theoretical 

Assessment

Theory 

Lesson

Practical

Lesson

Theoretical 

Assessment

>80%
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40
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STRATEGY FOR CHANGE

CLINICAL AUDIT
• Conducted by Dental Officer In-Charge on all DOs and DSAs
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CYCLE 2
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STRATEGY FOR CHANGE

VIDEO DEMONSTRATION
• 2-minute explanation & demonstration for patients
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STRATEGY FOR CHANGE

‘LOOK HERE’ SIGN
• Affordable, reproducible tool to help patients stay still

Flexible phone holder

RM9.90

Customisable sign

Free of charge
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Inappropriate method 

of taking & processing 

radiographs

No clinical 

audit

Current guideline 

too wordy

Unaware of 

guideline (AK4)

20%

8%

26%

High Rejection Rate of 

IOPA Radiographs at 

Tengkera Dental Clinic

in 2021 & 2022

CAUSE EFFECT ANALYSIS

Unfavourable patient 

anatomy for proper 

placement of film

Small 

mouth Presence of 

tori

Shallow 

palate

92% Unfavourable 

materials 

available

Only 1 film size 

available

69%

Rubber dam clamps 

obstructing proper 

placement of film

69%

Patient movement 

during radiation 

exposure

Patient did not get 

explanation of 

procedure beforehand

Anxiety

Uncooperative 

patients
Gag reflex

30%

88%

96%

29%

86%

Lack of 

knowledge and 

skills among

operators

Lack of skills

Lack of 

knowledge

Lack of training 

at work

32%

17%

54%

25%

%
Findings from 

verification study
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STRATEGY FOR CHANGE

• Lack of knowledge and skills 
among operators

• Inappropriate method of taking 
& processing radiographs

• Patient movement during   

radiation exposure

SUMMARY OF REMEDIAL MEASURES
C

y
c

le
 1

C
y

c
le

 2
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EFFECTS OF CHANGE
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NEW MODEL OF GOOD CARE

New critical step
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NEW MODEL OF GOOD CARE

New critical step
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NEW MODEL OF GOOD CARE
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EFFECTS OF CHANGE

POST-REMEDIAL ANALYSIS (ABNA)
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Rejection Rate (%)



EFFECTS OF CHANGE

OPERATORS’ KNOWLEDGE
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EFFECTS OF CHANGE

OPERATORS’ SKILLS 
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PROJECT IMPACT
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Patient Experience towards
IOPA Radiograph Taking Procedure

P
e

rc
e

n
ta

g
e

 o
f 

p
a

ti
e

n
ts

Items in Patient Satisfaction Survey

Was dental 
examination 
carried out?

Did the operator 
ask if you were 

pregnant?

Did the operator 
explain the safety 

to you?

Did the operator 
explain the 

procedure to you?

Did the operator 
ask you not to 
move during 

radiation?

Pre remedial actions

Post remedial actions
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Pre remedial actions

Post remedial actions

Patient Satisfaction towards
IOPA Radiograph Taking Procedure

A
v

e
ra

g
e

 S
c

o
re
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n
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 P

a
ti

e
n

ts

Items in Patient Satisfaction Survey
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FEEDBACK FROM PATIENTS

BEFORE REMEDIAL MEASURES
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FEEDBACK FROM PATIENTS

AFTER REMEDIAL MEASURES
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43% COST REDUCTION

RM 3.60 PER IOPA RADIOGRAPH (FILM + CHEMICAL)

YEAR NO. OF REJECTED FILMS COST (RM)

2022 68 244.80

2023 39 140.40

DIFFERENCE 29 104.40
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EXPENSES: RM 20.40

ITEMS COST (RM)

Flexible phone holder 9.90

Poster printing 10.50

Total 20.40

NET COST SAVED IN A YEAR: RM84.00
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CHALLENGES &

LESSONS LEARNED
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CHALLENGES
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LESSONS LEARNT
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THE NEXT STEP
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OUR NEXT STEPS
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REMEDIAL MEASURES EXPANDED TO

1. Cheng Dental Clinic     2. Ayer Molek Dental Clinic

ENDORSEMENT LETTER

From District Dental Office
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POST-INTERVENTION ANALYSIS

73

Pre remedial actions 

(Jan – Mar 2024)

Post remedial actions

(May – Jul 2024)

Rejection Rate %



GANTT CHART

Planned

Actual
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