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SELECTION OF 
OPPORTUNITY FOR 

IMPROVEMENT 

3



PROBLEM IDENTIFICATION & 
LIST OF OPPORTUNITY FOR IMPROVEMENT

No Problem

1. Delayed fitting of spinal orthosis in patients with Idiopathic 

Adolescent Scoliosis (AIS) in Rehabilitation Clinic.

2. Poor healing of plantar diabetic foot ulcer in ambulatory 

patients under Rehabilitation Clinic follow up. 

3. Incomplete lower extremity prosthesis prescriptions, fitting 

and check-out for amputee patients at Rehabilitation 

Clinic.

4. Low percentage of appropriate outpatient rehabilitation 

management of moderately severe COVID-19 survivors in 

Hospital Sungai Buloh 4



PROBLEM PRIORITIZATION - SMART CRITERIA

No Problem S M A R T Total

1. Delayed fitting of spinal orthosis in patients 

with Idiopathic Adolescent Scoliosis (AIS) in 

Rehabilitation Clinic.

40 41 45 32 43 201

2. Poor healing of plantar diabetic foot ulcer in 

ambulatory patients under Rehabilitation 

Clinic follow up. 

45 37 45 26 31 184

3. Incomplete lower extremity prosthesis 

prescriptions, fitting and check-out for 

amputee patients at Rehabilitation Clinic.

30 45 45 38 37 195

4. Low percentage of appropriate outpatient 

rehabilitation management of moderately 

severe COVID-19 survivors in Hospital 

Sungai Buloh 

45 45 45 38 37 210

Weightage: 1 = Low; 2= Medium; 3= High; No of group members = 15;  Technique = Group voting
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PROBLEM VERIFICATION

No Problem Verification

1. Delayed fitting of spinal orthosis in patients 

with Idiopathic Adolescent Scoliosis (AIS) in 

Rehabilitation Clinic.

45.9% of patients with patients with 

Idiopathic Adolescent Scoliosis (AIS) were 

fitted with spinal orthosis within 6 months.

2. Poor healing of plantar diabetic foot ulcer in 

ambulatory patients under Rehabilitation 

Clinic follow up. 

53.5% of patients with diabetic plantar 

wound healing has not achieved target 

wound healing following 12 weeks of 

management.

3. Incomplete lower extremity prosthesis 

prescriptions, casting, fitting and check-out 

for amputee patients at Rehabilitation 

Clinic.

41.2% of amputee patients completed lower 

extremity prosthesis prescriptions, casting, 

fitting and check-out within 6 months.

4. Low percentage of appropriate outpatient 

rehabilitation management of moderately 

severe COVID-19 survivors.

16.3%  of moderately severe COVID-19 

survivors were provided with appropriate 

outpatient rehabilitation management.
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RATIONALE FOR SELECTION OF PROBLEM
Seriousness Verification study involving referral of moderately severe COVID-19 

survivors from July to December 2020 (n=165) , showed only  16.3% 

were provided with appropriate outpatient rehabilitation 

management. This has affected their recovery process leading to  

67.5% survivors continued to experience persistent symptoms 

beyond 12 weeks duration known as Post COVID-19 Condition (Long 

COVID).
Figure 1: Outpatient Rehabilitation Referral  Figure 2: Spectrum of Persistent Symptoms
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RATIONALE FOR SELECTION OF PROBLEM
Measurable Data can be extracted from COVID-19 referral and e-His clinical entry 

documentation .

Appropriateness The WHO has regarded rehabilitation as an important component 

required for moderately severe COVID-19 survivors. Countries around 

the globe were urged to prioritize rehabilitation for management of medium 

and long-term consequences of COVID-19.

Remediable Appropriate outpatient rehabilitation management  can be provided with 

structure and process related interventions. 

Timeliness The project can be completed within the stipulated time frame. 8



“Patients diagnosed with Category 4 & 5 infection 

based on the MOH Malaysia Clinical Staging of 

COVID-19 who survived the acute infection and 

discharged”. 

                                                          

TERMS & DEFINITION :  
1.MODERATELY SEVERE COVID-19 SURVIVORS

Reference: Annex 2e Updated December 2023 1 - COVID-19 MALAYSIA available at ovid-19.moh.gov.my/garis-panduan/garis-panduan-

kkm/ANNEX-2E-CLINICAL-MANAGEMENT-OF-CONFIRMED-COVID-19-28122023.pdf
9

https://covid-19.moh.gov.my/garis-panduan/garis-panduan-kkm/ANNEX-2E-CLINICAL-MANAGEMENT-OF-CONFIRMED-COVID-19-28122023.pdf


“A set of interventions 

designed to optimize 

functioning and reduce 

disability in individuals with 

health conditions in interaction 

with their environment”  

                                                          

- WHO 26 Oct 2020

TERMS & DEFINITION :  
2. REHABILITATION
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Post COVID-19 Condition (PCC) occurs in individuals with a history of 

probable or confirmed SARS-CoV-2 infection, usually 3 months from the 

onset of COVID-19 with symptoms that last for at least 2 months, that 

cannot be explained by an alternative diagnosis. Common symptoms 

include fatigue, shortness of breath, cognitive dysfunction but also others 

which  generally have an impact on everyday functioning. Symptoms may 

be new onset following initial recovery from an acute COVID-19 episode or 

persist from the initial illness. Symptoms may also fluctuate or relapse over 

time.

A separate definition may be applicable for children.

Reference: WHO update - Post COVID-19 condition Clinical case definition and update on clinical activities Dr Janet V Diaz Team Lead Clinical Management COVID-19, WHO 6 October 

2021, 13:35–13:45 CET Salle C, WHO HQ available at https://cdn.who.int/ 11

TERMS & DEFINITION : 
3. POST COVID-19 CONDITION (LONG COVID)

https://cdn.who.int/


TERMS & DEFINITION : 
4. APPROPRIATE OUTPATIENT REHABILITATION MANAGEMENT

Reference: Spruit MA, Holland AE, Singh SJ, et al. COVID-19: 

interim guidance on rehabilitation in the hospital and post-hospital 

phase from a European Respiratory Society- and American Thoracic 

Society-coordinated international task force. Eur Respir J 2020; 56: 

2002197 [https://doi.org/10.1183/ 13993003.02197-2020].

✓Screening for post COVID-19 symptoms.

✓Perform physical evaluation using standardised 

outcome measure.

✓Perform cognitive evaluation using standardised 

outcome measure.

✓Perform psychological evaluation using 

standardised outcome measure

✓Perform functional evaluation using 

standardised outcome measure.

✓Assess O2 requirement at rest and on exertion.

✓Provide patient education and resources.

✓Provide personalised  exercise / therapy regime.

✓Symptomatic treatment, investigation and 

referral as indicated

Compulsory to fulfil all 9  

listed criteria
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▪ COVID-19 is a highly contagious disease 

that may potentially result in catastrophic 

health outcomes.

▪ In Malaysia, > 5 million infections and > 

37 thousand mortalities have since been 

reported.

▪ Being the primary COVID-19 hospital on 

10/3/2020 until it status changed to hybrid 

on 22/4/2022; HSgB has recorded > 

92,874 acute admissions. 

▪ Of these; 6,761 has been referred for 

outpatient rehabilitation management. 
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▪ Female

▪ Hospitalization

▪ Length of hospitalization

▪ Requires mechanical ventilation

▪ Multiple co-morbidities

▪ Chronic lung disease

▪ Obesity

LITERATURE REVIEW



   
▪ There is currently no known 

cure for Long COVID.

▪ Management relies  on general 

advice, supported self-

management and 

multidisciplinary 

rehabilitation. 

   WHO’s Post COVID-19 Condition  Rehabilitation Care Model, 2022

LITERATURE REVIEW



5W + 1H PROBLEM ANALYSIS
WHAT Low percentage of appropriate outpatient rehabilitation 

management of moderately severe COVID-19 survivors in 

Hospital Sungai Buloh 

WHO Patient, caregivers, rehabilitation specialist, medical officers, 

rehabilitation nurses, physiotherapist, occupational therapist

WHERE Rehabilitation Medicine Clinic / Department

WHEN Since 2020 till now

WHY Multiple factors contributed to the problem 

HOW Moderately severe COVID-19 survivors in Hospital Sungai 

Buloh were not provided with appropriate outpatient 

rehabilitation management that fulfil all the required criteria. 
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PROBLEM ANALYSES CHART 

Low percentage of 

appropriate outpatient 

rehabilitation management 

of moderately severe 

COVID-19 survivors in 

Hospital Sungai Buloh 
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outcome 
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No 
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awareness & 

Knowledge

Lack of staff 
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Non 

personalised 

exercise / 
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PROBLEM ANALYSES CHART 

Low percentage of 

completed outpatient 

rehabilitation management 

of moderately severe 

COVID-19 survivors in 

Hospital Sungai Buloh 
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Ignorant 

attitude

No 

supervision

No 

enforcement 

by 

supervisor

Inadequate 

training

Lack of staff 

awareness & 

knowledge

Standardised 

outcome 

measure not 

applied

Lack of patient  

awareness & 

knowledge 

Lack of 

rehabilitation 

devices 

No 

personalised 

exercise / 

therapy

PCC screening 

was not 

performed

Overwhelming 
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No 
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COVID-19 clinic
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awareness & 

Knowledge

Lack of staff 

awareness & 

knowledge

Non 

personalised 

exercise / 

therapy
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PROBLEM STATEMENT 

A verification survey conducted from July – December 2020 (N=165) among 

patients with moderately severe COVID-19 showed only 16.3% were 

provided with appropriate outpatient rehabilitation management.

This has affected patients' recovery process which predispose to the risk of 

Long COVID or Post COVID-19 Condition (PCC) consequences.

Multiple factors including lack of awareness, knowledge and practice of  

staffs; no educational resources; non availability of coordinated and 

structured services.

This study aims to improve appropriate outpatient rehabilitation 

management of moderately severe COVID-19 survivors in Hospital Sungai 

Buloh.
19



PROCESS 
OF CARE / 

FLOW 
CHART

Patient registration 

Screening by Nurses

Clinical evaluation by Medical Officer 

Consultation by Rehabilitation Physician

Symptomatic treatment, investigation or referral to 

other specialties or therapies as required

Prescription of  rehabilitation program

Long COVID  signs 

or symptoms

YesNo
Discharge Review date given
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REFERENCES FOR DEVELOPING MOGC
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MODEL OF GOOD CARE
No Critical Steps Criteria Standard

1. Screening by nurses ▪ Vital signs screening including BP, HR, RR, Temp, Pain Score 100%

▪ Body Mass Index (BMI) 100%

▪ Screening for PCC symptoms 100%

2. Clinical examination by medical 

officer

▪ History taking and clinical examination 100%

▪ Apply standardised outcome measure for physical function. 100%

▪ Apply standardised outcome measure for cognitive function. 100%

▪ Apply standardised outcome measure for psychological function 100%

▪ Evaluate the effect of PCC on function 100%

▪ Assessment of O2 saturation at rest and during exertion 100%

3. Consultation by Rehabilitation 

Physician

▪ Review of PCC symptoms screening 100%

▪ Review of physical, cognitive & functional measure 100%

▪ Order for investigations as indicated 100%

▪ Prescribe symptomatic treatment as indicated 100%

4. Prescription of rehabilitation 

program

▪ Provide patient education 100%

▪ Provide educational resources for PCC 100%

▪ Provide personalised exercise / therapy 100%

5. Referral to other specialties or 

therapies as required

▪ Refer patient to other medical specialities or therapies as required 100%22



KEY MEASURES FOR 
IMPROVEMENT 
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STUDY OBJECTIVES 

General Objective:

▪ To increase the percentage of appropriate outpatient rehabilitation 

management provided for moderately severe COVID-19 survivors in 

Hospital Sungai Buloh.

Specific Objectives:

▪ To determine the existence and magnitude of inappropriate outpatient 

rehabilitation management provided for moderately severe COVID-19 

survivors.

▪ To identify the contributing factors for the problem.

▪ To formulate and implement remedial measures. 

▪ To evaluate and re-evaluate the effectiveness of remedial measures.
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INDICATOR & STANDARD 
Indicator:

Percentage of moderately severe COVID-19 survivors provided with appropriate 

outpatient rehabilitation management.

Numerator:

▪ Number of moderately severe COVID-19 survivors provided with appropriate 

outpatient rehabilitation management.

Denominator

▪ Number of moderately severe COVID-19 survivors referred for outpatient 

rehabilitation management.

Formula:

Number of moderately severe COVID-19 survivors provided with 

appropriate outpatient rehabilitation management                               X 100%                       

Number of moderately severe COVID-19 survivors referred for 

outpatient rehabilitation management.

Standard:

▪ 80%* 
*Spruit MA, Holland AE, Singh SJ, Tonia T, Wilson KC, Troosters T. COVID-19: Interim Guidance on Rehabilitation in the Hospital and Post-Hospital Phase from a European Respiratory Society and 

American Thoracic Society-coordinated International Task Force. Eur Respir J. 2020 Aug 13;56(6):2002197. doi: 10.1183/13993003.02197-2020. 25



PROCESS FOR 
GATHERING 

INFORMATION 
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STUDY METHODOLOGY
Study Design QA / QI Study - retrospective and prospective cross sectional, quasi 

experimental, time series study design

Study sampling Convenience sampling method

Sample size N = 165

Study analysis Microsoft Excel

Study period Verification study : July - Dec 2020, Remedial Measures: Jan - June 2021

Cycle 1  study     : July  - Dec 2021, Remedial Measures: Jan - June 2022

Cycle 2  study     : July  - Dec 2022, Remedial Measures: Jan - June 2023

Cycle 3  study     : July  - Dec 2023, Remedial Measures: Jan - June 2024

Inclusion criteria ▪ Malaysian citizen

▪ Age > 12 years old

▪ Laboratory confirmed COVID-19

▪ Referred for outpatient  rehabilitation management

Exclusion criteria ▪ Prisoners

▪ Pre-existing severe disability eg prolonged bed ridden, severe stroke or  

tetraplegia

▪ Clinically unstable to undergo rehabilitation physical evaluation and 

intervention
27



PHASE 1: DATA COLLECTION 
Problem ▪ Low percentage of appropriate outpatient rehabilitation 

management  for moderately severe COVID-19 survivors.

Indicator ▪ Percentage of moderately severe COVID-19 survivors provided with 

appropriate outpatient rehabilitation management.

Numerator ▪ Number of moderately severe COVID-19 survivors provided with 

appropriate rehabilitation management.

Denominator ▪ Number of moderately severe COVID-19 survivors referred for 

outpatient rehabilitation management.

Standard ▪ 80% adapted from international literatures.

Variables collected ▪ Number of moderately severe COVID-19 survivors provided with 

appropriate outpatient rehabilitation management.

▪ Number of moderately severe COVID-19 survivors referred for 

outpatient rehabilitation management.

Data collection tool ▪ Electronic Total Hospital Information System (e-THIS) medical record 

documentation

▪ Microsoft excel data sheet proforma

▪ Audit checklist form
28



PHASE 2 : DETERMINING CONTRIBUTING FACTORS

Problem Low percentage of completed outpatient rehabilitation management  of 

moderately severe COVID-19 survivors.

Factors 

identified

Poor staff awareness and 

knowledge

Poor staff practices No available COVID-

19 educational 

resources / SOP

Variables 

collected

Level of knowledge on 

comprehensive evaluation 

of patients

Practice on comprehensive 

evaluation of patients

Identify available 

educational resources 

/ SOP

Level of knowledge on 

objective outcome 

measures

Practice on administration of 

objective outcome 

measures

Adherence to 

administration of

outcome measures 

Level of knowledge on 

prescribing exercise / 

activity regime 

Practice on prescribing 

exercise/activity  regime 

Adherence to 

prescribing 

exercise/activity  

regime details

Data collection 

tool

Interview/ focus group 

discussion

Observation & audit 

checklist form

Observation & audit 

checklist form 29



DATA COLLECTION PROFORMA – EXCELL SHEET

Patient 

identifiers

Patient 

identifiers

Patient 

identifiers
Patient’s 

confidentiality

30



AUDIT CHECKLIST FORM
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Patient 

Identifiers



ANALYSIS & 
INTERPRETATION 
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RESULTS OF VERIFICATION STUDY 

83.70%

16.30%

Percentage of Patients With Appropriate Outpatient Rehabilitation Management

Appropriate outpatient rehabilitation management Inappropriate outpatient rehabilitation management



MODEL OF GOOD CARE
No Critical Steps Criteria Std Ver

1. Screening by nurses ▪ Vital signs screening including BP, HR, RR, Temp, Pain Score 100% 100%

▪ Body Mass Index (BMI) 100% 0%

▪ Multi-system screening for PCC symptoms 100% 16.3%

2. Clinical examination by medical 

officer

▪ History taking and clinical examination 100% 100%

▪ Physical function assessment using standardised outcome measure 100% 16.3%

▪ Cognitive function assessment using standardised outcome measure 100% 16.3%

▪ Psychological function assessment using standardised outcome measure 100% 16.3%

▪ Evaluate the effect of PCC using functional outcome measure 100% 16.3%

▪ Assessment of O2 saturation at rest and during exertion 100% 32%

3. Consultation by Rehabilitation 

Physician

▪ Review of PCC symptoms 100% 100%

▪ Review of physical, cognitive, psychological & functional outcome measure 100% 16.3%

▪ Order for investigations as indicated 100% 100%

▪ Prescribe symptomatic treatment as indicated 100% 100%

▪ Referral for other specialties or therapies as indicated 100% 100%

4. Prescription of rehabilitation 

program

▪ Provide patient education 100% 47%

▪ Provide educational resources for PCC 100% 21%

▪ Provide personalised exercise / therapy 100% 100%

5. Referral to other specialties or 

therapies as required

▪ Refer patient to other medical specialities or therapies as required 100% 100%
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Figure 4: Awareness, Knowledge & Practice Level of  Staffs (N=21) involving 2 
Specialists, 8 Medical Officers, 4 Physiotherapist, 3 Occupational Therapist and 4 
Nurses
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Figure 5: Awareness, Knowledge and Practice Level of Patients Attending 
Outpatient Rehabilitation Clinic (N=28)
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Pada pengetahuan anda, adakah jangkitan COVID-19 boleh menyebabkan gejala-gejala
berpanjangan?

Pada pengetahuan anda, apakah kaedah-kaedah bagi membantu proses pemulihan anda
selepas jangkitan COVID-19?

Adakah anda mempunyai sebarang sumber pendidikan kesihatan bagi membantu proses
pemulihan anda?

Adakah anda mengetahui bagaimanakan cara yang selamat bagi melakukan aktiviti fizikal
atau bersenam selepas jangkitan COVID 19?

Sekiranya anda mengalami gejala-gejala berpanjangan,tahukan anda  dimana anda boleh
mendapatkan pemeriksaan dan rawatan?

Tidak tahu Tidak Ya

Poor total summation 

score 46.3%
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STRATEGIES FOR 
CHANGE 
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PLANNING FOR STRATEGY
Factor addressed Strategy When strategy was performed

Structure related 

remedial measures: 

People (Staffs)

In-service training

▪ Department CME by Rehab Physicians

▪ Hospital CME by Rehab Physician

▪ WHO Online Courses made compulsory to all 

staffs / new staffs

Presentation at meetings

▪ Department meetings

▪ Multidisciplinary Meeting

▪ MDAC meeting

Out-service training

▪ 19 CPD activities as listed

1. 2/1/21, 15/2/21,1/4/21, 16/8/21, 

3/9/21, 10/11/21, 3/12/21

2.  1/4/21

3.  1/5/21 – now

1. 16/8/21, 3/9/21

2. 29/10/20; 9/12/21

3. 10/3/21; 31/7/21

1. As listed

Process related 

remedial measures 

1. One stop multi-disciplinary centre (CROSS)

2. Clinical framework  incorporated in e-HIS

3. Real Time Database (RTD)

1. 2/1/21 – now

2. 1/4/21 – now

3. 1/4/21 – now

Structure related 

remedial measures: 

People (Patients)

1. One-on-one education

2. Group education

3. WHO translated educational resources 

4. WHO adapted local educational resources 

1. 2/1/21 – now

2. 2/1/21 – now

3. 7/3/22 – now

4. 29/5/23 – now 38



1. IN-SERVICE TRAININGS
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Department Meetings & CMEs, Hospital CME & serial targeted sessions on-line or off-line.

1. IN-SERVICE TRAININGS
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OPENWHO ONLINE COURSES 
Rehabilitation Healthcare Professionals WHO 

Open Courses Self-Paced Online Training with 

Certifications are made compulsory for all

interdisciplinary staffs – Doctors, Nurses,

Physiotherapist, Occupational Therapist

https://openwho.org/courses/clinical-management-COVID-19-rehabilitation?locale=en

Certificate Examples

Rehabilitation Healthcare Professionals WHO Open Courses with Certification available at:

2. OUT-SERVICE TRAININGS

41
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Continuous Professional Development Activities 

Virtual Medical Update Series “Road to Recovery - Post COVID-19 Rehabilitation” SgBH, MOH 16/4/2021

Virtual National Webinar “Post COVID-19 Rehabilitation Management” HSNZ-SgBH, MOH 1/7/2021

Malaysian Medical Association National Webinar Series “Long COVID-19 Management - A Rehabilitation Perspective” 12/8/2021

Virtual 12th Annual Rehabilitation Medicine Conference 2021 “Perspectives of Rehabilitation in Long COVID Management” MARP-MOH 24/9/2021

Malaysian Medical Association National Webinar Series “Long COVID-19 Rehabilitation Management” 24/7/2021

Virtual Medical Update Series “Post COVID-19 Rehabilitation” HTAN-SgBH, MOH 30/7/2021

Malaysian Medical Association National Webinar Series “Long COVID: A Rehabilitation Framework Model” 12/8/2021

Virtual Medical Update Series “Post COVID-19 Rehabilitation” HPJ-SgBH, MOH 17/8/2021

Virtual Medical Update Series "Post COVID-19 Medical & Rehabilitation Management" HT-SgBH,MOH 17/9/2021.

National Virtual Symposium “Post COVID-19 Condition Focused Rehabilitation Medicine – Fronting the Challenges Together” SgBH, MOH 7/3/2022

Virtual 12th Biennial Scientific Meeting “Long COVID Rehabilitation Perspectives” HSB, MOH 20/3/22

Upskilling Workshop for Occupational Health Doctors (OHD) and Approved Medical Examiners (AME) on Clinical and Workplace Management of  Long COVID held on 23rd April 

2022

Virtual Medical Update Series "Post COVID-19 Rehabilitation Management" HRPB-SgBH, MOH 20/5/2022

Asia Pacific Neuropsychiatry Conference (NEURON) “Rehabilitation in Long COVID: Challenges with Mental Health Related Issues & Brain Fog” 16 – 17/6/2022

Malaysian Medical Association National Webinar Series  “Long COVID in Primary Healthcare”  29/8/2022

National Institute of Health (NIH) Long COVID Scientific Symposium “Characterization & Prediction of Long COVID: Analysis of  the Malaysian COVID-19 Rehabilitation 

Outpatient Specialize Services (CROSS) Database” MOH 2/11/2022

Academy of Silent Mentor (AFSM) Tripartite Conference Sarawak 2022 Healthcare Challenges in the 21st Century “Characterization & Prediction of Long COVID: Analysis of the 

Malaysian COVID-19 Rehabilitation Outpatient Specialize Services (CROSS) Database” AFSM-MOH 15/12/2022

Virtual Webinar “Long COVID Rehabilitation Perspectives” Medical Development Division, MOH 31/3/2023

National Symposium “Post COVID-19 Condition Focused Rehabilitation Medicine 2.0 – Together for Better Outcomes” SgBH, MOH 29/5/2023

2. OUT-SERVICE TRAININGS

List of webinars / virtual trainings on Post COVID-19 Rehabilitation involving / attended by the 

multidiscipline rehabilitation staffs

Total 93% staffs 

underwent training by 

middle of 2023
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Infectious Disease, Respiratory Medicine, Psychiatry, Geriatric Medicine, Endocrine, Neurology, Rehabilitation 
Medicine, Physiotherapy, Occupational Therapy

3. FOCUS GROUP MEETINGS

Multidisciplinary  Collaboration
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COVID-19 REHABILITATION OUTPATIENT SPECIALISED SERVICES (CROSS)

4. DEDICATED ONE STOP CENTRE
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“

▪Done within 4 weeks to all 
referrals by dedicated MO.

▪Use of standard template.

▪Appropriate medical advise given.

▪ Identify red-flags symptoms.

▪Decision of urgency of medical 
review.

▪Real Time Data (RTD) entry.

5. TELECONSULTATION
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DATA COLLECTION PROFORMA – EXCELL SHEET

Note: Sample of COVID-19 rehabilitation Real-Time Database (RTD)  parameters that comprises of standardised outcome 

measures such as oxygen evaluation at rest and on exertion, psychological screening, respiratory and muscle strength 

evaluation by the interdisciplinary rehabilitation team. 

Assessment using selected standardised outcome 

measures & Real-Time Data entry 

5. REAL TIME DATABASE (RTD) BY MEDICAL OFFICER
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6. EXTRA-AGENCY COLLABORATION

Taylor’s University collaboration via CRC 

& Hospital Director 
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7. DEVELOP CLINICAL FRAMEWORK FOR OUTPATIENT 
REHABILITATION
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8. MERGE OF CLINICAL FRAMEWORK INTO E-HIS SYSTEM

49



8. MERGE OF CLINICAL FRAMEWORK INTO E-HIS SYSTEM

Screening for post COVID-19 

symptoms.

CROSS clerking sheet in the e-

His System

BMI assessment and 

documentation  
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8. MERGE OF CLINICAL FRAMEWORK INTO E-HIS SYSTEM

▪ Cognitive & Psychological assessment 

with BMSE, DASS & IIES

▪ Physical assessment with hand 

dynamometer, PCF, FSS, mMRC

▪ Functional outcome measure 

assessment with MBI, PCFS, WHODAS 

2.0

▪ O2 requirement at rest and on exertion 

assessment with 6MWT, TUG.

▪ Symptomatic treatment as indicated

▪ Personalised exercise regime

▪ Provision of education & resources

▪ Empowerment with self-rehabilitation 

strategies.
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9. STRUCTURED EDUCATION IN PERSON & IN GROUPS
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55.80%

44.20%

Percentage of Patients With Appropriate Outpatient Rehabilitation Management

Appropriate outpatient rehabilitation management Inappropriate outpatient rehabilitation management

POST CYCLE 1 INTERVENTION RESULT



MODEL OF GOOD CARE
No Critical Steps Criteria Std Ver Cycle 1

1. Screening by nurses ▪ Vital signs screening including BP, HR, RR, Temp, Pain Score 100% 100% 100%

▪ Body Mass Index (BMI) 100% 0% 54%

▪ Multi-system screening for PCC symptoms 100% 16.3% 100%

2. Clinical examination by 

medical officer

▪ History taking and clinical examination 100% 100% 100%

▪ Physical function assessment using standardised outcome measure 100% 16.3% 68.5%

▪ Cognitive function assessment using standardised outcome measure 100% 16.3% 68.5%

▪ Psychological function assessment using standardised outcome measure 100% 16.3% 68.5%

▪ Evaluate the effect of PCC using functional outcome measure 100% 16.3% 68.5%

▪ Assessment of O2 saturation at rest and during exertion 100% 32% 68.5%

3. Consultation by 

Rehabilitation Physician

▪ Review of PCC symptoms 100% 100% 100%

▪ Review of physical, cognitive, psychological & functional outcome measure 100% 16.3% 68.5%

▪ Order for investigations as indicated 100% 100% 100%

▪ Prescribe symptomatic treatment as indicated 100% 100% 100%

▪ Referral for other specialties or therapies as indicated 100% 100% 100%

4. Prescription of rehabilitation 

program

▪ Provide patient education 100% 47% 77%

▪ Provide educational resources for PCC 100% 21% 44.2%

▪ Provide personalised exercise / therapy 100% 100% 100%

5. Referral to other specialties 

or therapies as required

▪ Refer patient to other medical specialities or therapies as required 100% 100% 100%
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10. COLLABORATION TO PROVIDE ACCESS FOR COVID-19 
REHABILITATION EDUCATIONAL MATERIALS (BM) 

Approval by Division of Policy & International Relations MOH
55



Bahasa Malaysia translated 6 

video series: 

https://who.canto.global/b/N

TTVB

Bahasa Malaysia translated 13 

posters series  were available 

at WHO website:

https://who.canto.global/b/U

076U  
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https://who.canto.global/b/NTTVB
https://who.canto.global/b/NTTVB
https://who.canto.global/b/U076U
https://who.canto.global/b/U076U


Scan the  QR 

code for video 

free download  

11. EDUCATIONAL VIDEO COLLABORATION 

(NGO CARE & SHARE CIRCLE)

EMPOWERMENT OF PATIENTS / CAREGIVERS WITH 

REHABILITATION SELF- MANAGEMENT 

57



https://www.infosihat.gov.my/images/media_sihat/emagazi

ne/pdf/e-Magazine_Edisi_September_2023_.

12. FREE DIGITAL BOOKLET “OPTIMUM”  
(ISBN 978-967-19838)

EMPOWERMENT OF PATIENTS / CAREGIVERS WITH REHABILITATION SELF- MANAGEMENT 
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Tan Sri Dato’ Seri Director General of Health Malaysia on the 14th  May 2022 di Pusat Kawalan Kusta Negara, Hospital Sungai Buloh 

13. DIGITAL BOOKLET “OPTIMUM”  
(ISBN 978-967-19838) 
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14. POST COVID-19 
REHABILITATION 

EDUCATION & ACCESS 
TO   RESOURCES  

60



Participated by 63 HSgB 

interdisciplinary 

Rehabilitation staffs 

with total 460 virtual 

attendance across 

Malaysia from various 

healthcare professional 

categories and 

specialties including from 

MOH, private and 

universities. 

15. VIRTUAL SYMPOSIUM POST COVID-19 
CONDITION FOCUSED REHABILITATION MEDICINE  

61



POST CYCLE 2 INTERVENTION RESULT

12.50%

87.50%

Appropriate outpatient rehabilitation management Inappropriate outpatient rehabilitation management

Percentage of Patients With Appropriate Outpatient Rehabilitation Management



MODEL OF GOOD CARE
No Critical Steps Criteria Std Ver Cycle 1 Cycle 2

1. Screening by 

nurses

▪ Vital signs screening including BP, HR, RR, Temp, Pain Score 100% 100% 100% 100%

▪ Body Mass Index (BMI) 100% 0% 54% 100%

▪ Multi-system screening for PCC symptoms 100% 16.3% 100% 100%

2. Clinical 

examination by 

medical officer

▪ History taking and clinical examination 100% 100% 100% 100%

▪ Physical function assessment using standardised outcome measure 100% 16.3% 68.5% 94.2%

▪ Cognitive function assessment using standardised outcome measure 100% 16.3% 68.5% 94.2%

▪ Psychological function assessment using standardised outcome 

measure

100% 16.3% 68.5% 94.2%

▪ Evaluate the effect of PCC using functional outcome measure 100% 16.3% 68.5% 94.2%

▪ Assessment of O2 saturation at rest and during exertion 100% 32% 68.5% 100%

3. Consultation by 

Rehabilitation 

Physician

▪ Review of PCC symptoms 100% 100% 100% 100%

▪ Review of physical, cognitive, psychological & functional outcome 

measure

100% 16.3% 68.5% 94.2%

▪ Order for investigations as indicated 100% 100% 100% 100%

▪ Prescribe symptomatic treatment as indicated 100% 100% 100% 100%

▪ Referral for other specialties or therapies as indicated 100% 100% 100% 100%

4. Prescription of 

rehabilitation 

program

▪ Provide patient education 100% 47% 77% 100%

▪ Provide educational resources for PCC 100% 21% 44.2% 100%

▪ Provide personalised exercise / therapy 100% 100% 100% 100%
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523 plus 214 views412 plus 210 views

869 plus 245 views

736 plus 213 views

387 plus 201 views 641 plus 302 views

439 plus 249 views

601 plus 327 views

Available for free download at MyHealth Portal at 

www.myhealth.gov.my

16. POST COVID-19 
REHABILITATION VIDEO 
COLLABORATION WITH 

MYPORTAL HEALTH  

PORTAL & YOU TUBE 
VIDEOS

6,569 VIEWS 

64

http://www.myhealth.gov.my/


TIK TOK VIDEO
47,792  VIEWS 
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17. NATIONAL SYMPOSIUM POST COVID-19 
CONDITION 2.0 FOCUSED REHABILITATION 

MEDICINE  

66

Participated by 63 HSgB interdisciplinary Rehabilitation 

staffs with total 246 physical attendance across Malaysia 

from various healthcare professional categories and 

specialties including from MOH, private and universities. 



POST CYCLE 3 INTERVENTION RESULT

Percentage of Patients With Appropriate Outpatient Rehabilitation Management

10.30%

89.70%

Appropriate outpatient rehabilitation management Inappropriate outpatient rehabilitation management



MODEL OF GOOD CARE
No Critical Steps Criteria Std Ver Cycle 1 Cycle 2 Cycle 3

1. Screening by 

nurses

▪ Vital signs screening including BP, HR, RR, Temp, Pain Score 100% 100% 100% 100% 100%

▪ Body Mass Index (BMI) 100% 0% 54% 100% 100%

▪ Multi-system screening for PCC symptoms 100% 16.3% 100% 100% 100%

2. Clinical 

examination 

by medical 

officer

▪ History taking and clinical examination 100% 100% 100% 100% 100%

▪ Physical function assessment using standardised outcome measure 100% 16.3% 68.5% 94.2% 96%

▪ Cognitive function assessment using standardised outcome measure 100% 16.3% 68.5% 94.2% 96%

▪ Psychological function assessment using standardised outcome 

measure

100% 16.3% 68.5% 94.2% 96%

▪ Evaluate the effect of PCC using functional outcome measure 100% 16.3% 68.5% 94.2% 95.3%

▪ Assessment of O2 saturation at rest and during exertion 100% 32% 68.5% 100% 100%

3. Consultation 

by 

Rehabilitation 

Physician

▪ Review of PCC symptoms 100% 100% 100% 100% 100%

▪ Review of physical, cognitive, psychological & functional outcome 

measure

100% 16.3% 68.5% 94.2% 95.3%

▪ Order for investigations as indicated 100% 100% 100% 100% 100%

▪ Prescribe symptomatic treatment as indicated 100% 100% 100% 100% 100%

▪ Referral for other specialties or therapies as indicated 100% 100% 100% 100% 100%

4. Prescription of 

rehabilitation 

program

▪ Provide patient education 100% 47% 77% 100% 100%

▪ Provide educational resources for PCC 100% 21% 44.2% 100% 100%

▪ Provide personalised exercise / therapy 100% 100% 100% 100% 100%



ACHIEVABLE BENEFIT NOT ACHIEVED (ABNA)

Standard
Pre-Intervention Post-Intervention Cycle 1 Post-Intervention Cycle 2 Post-Intervention Cycle 3

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

63.7%

17.5%

-7.5% -9.7%



CLINICAL IMPACT

Pre-Intervention Post-Intervention

Cycle 1 
Post-Intervention

Cycle 2

Improving complete symptoms resolution among patients

Complete symptom resolution

Persistent symptoms

67.5%

Complete symptom resolution

Persistent symptoms

47.7%

Post-Intervention

Cycle 3

Complete symptom resolution

Persistent symptoms

43.8%

Complete symptom resolution

Persistent symptoms

42.2%



Interdisciplinary Rehabilitation Cost of A 

Single Session (Based on FPP 

Schedule) 

COST IMPACT 

Citation: Cutler DM. The Costs of Long COVID. JAMA 

Health Forum. 2022 May 

6;3(5):e221809.doi:10.1001/jamahealthforum.2022.180

9. PMID: 36219031.

Description Cost

Registration RM10.00

Doctors Consultation RM60.00

Education Session RM20

Modified Barthel Index RM50

Mini Mental State Examination RM60

Group Education Session RM20

Rehabilitation of All Disabilities RM120

Physiotherapy RM20

Occupational Therapy RM20

Grand Total RM380

RM380
Pound Sterling $528 = Ringgit 

Malaysia RM3,124.63 medical 

expenditure for person with Long 

COVID
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COST SAVING

RM217,360

72
* Calculation based on survivors that achieved complete symptoms resolution during the QA/QI study



SURVIVORS’ FEEDBACK
Hospital Sungai Buloh has 1st Class 

team. Kudos!

I am very impressed by Hospital Sungai 

Buloh Doctors & Staffs! God Bless

Alhamdulillah! Amat memuaskan dan mematuhi 

beberapa kaedah yang ditetapkan bagi menjamin 

pesakit berada ditahap terbaik.

A very positive experience. Everyone was friendly and 

helpful during the tests and follow up with doctors. Walking exercise to ascertain endurance is good. 

Staffs & doctors explain clearly on the test that 

were done. Good experience & well done

Very Good. I am very impressed by the services 

rendered to me by every single staff here
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SURVIVORS’ RATING (N=253)

84, 
33%

169, 
67%

0, 0%0, 0%

Terbaik Baik

Neutral Teruk
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LESSONS LEARNT

Strengths

▪ First QA project that specifically focus on rehabilitation aspect of 

COVID-19.

▪Pioneered multidisciplinary and structured rehabilitation clinic for Long 

COVID.

▪Highest number of database for Long COVID survivors in Malaysia.

▪Research works and publication of Long COVID rehabilitation.

▪ Led to locally adapted educational resources across various platforms, 

which had benefitted not only the community but also healthcare 

professionals.
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LESSON LEARNT

Limitations 

▪ Change in virus virulence and PHEIC has led to sub-

minimal comparability.

▪ Change to hybrid system with full conventional rehab 

cases.

Different perspectives if the project is repeated

▪ Multi-centre involvement may provide generalisability of 

findings for the nation.
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THE NEXT STEPS 

Future Plans

▪ Expand applicability to other conventional rehab cases – 

TBI, SCI, stroke. 

▪ Expand other various potential research topics – 

trajectory of Long COVID; Return to Work; economics of 

Long COVID & vaccination research.
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VALUE ADDED FEATURES 
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General public awareness 

through mass media and 

electronic

COMMUNITY EMPOWERMENT ON LOCAL EXPERIENCE IN POST 
COVID-19 CONDITION & REHABILITATION   
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COMMUNITY EMPOWERMENT ON POST COVID-19 
CONDITION & REHABILITATION   
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CONTRIBUTION IN POST COVID-19 
MANAGEMENT PROTOCOL MOH MALAYSIA
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POST COVID-19 REHABILITATION ATTACHMENT & 
VISITORS 2021 - 2024  
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2 Units of mechanical handheld 

chest percussor

Portable wireless 

handheld ultrasound 

Desktop spirometry Mechanical insufflation 

exsufflation or cough assist device

PROVISION OF NEW EQUIPMENTS FOR POST 
COVID-19 REHABILITATION SERVICES 

TOTAL RM75,300 84



▪ HSgB – HUITM  – NIH

“Post COVID-19 Characterization and Prediction – Analyses of COVID-19 Rehabilitation 

Outpatient Specialized Services (CROSS) Database in A Primary Designated Hospital of 

Malaysia”. Published

▪ University Malaya Medical Centre – HSgB 

“Long Term Effects of COVID-19 Survivors  Requiring Intensive Care Treatment”. 

Received Fundamental Research Grant Scheme (FRGS)”.Data Collection.

▪ HSgB – Taylor’s University

“Effectiveness and efficiency of COVID-19 Rehabilitation In-patient Specialized Services 

(CRISS) in improving functional outcomes of survivors in a primary designated hospital 

for COVID-19”. Published.

HSgB – The National University of Malaysia

“Economic impact and cost analyses of Long COVID” . Data collection.

RESEARCH COLLABORATION WITH UNIVERSITIES 
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INTERNATIONAL JOURNAL 
PUBLICATION 

This is the largest study (N=3037) to date 

assessing and describing PCC in a Southeast 

Asian cohort involving comprehensive in-

person multisystem evaluations.
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DIAPHRAGM FUNCTIONAL EVALUATION 

87



DESKTOP SPIROMETRY

88



CONCLUSION
▪ Pre-remedial study showed only 16.3% of moderately severe COVID-19 

survivors received completed outpatient rehabilitation management. 

▪ The key contributing factors included lack of awareness, knowledge and 

practice among rehab professionals; poor awareness and knowledge 

among patients, lack of specific guidelines and educational resources.

▪ Various strategies for change has been implemented including training 

sessions, teleconsultation, comprehensive one-stop-centre acronym as 

CROSS (COVID-19 Rehabilitation Outpatient Specialised Services), and 

provision of educational resources.

▪ Post intervention showed an increased percentage from 16.3% to 44.2% in 

Cycle 1, to  87.5% in Cycle 2, then  to 89.7% in Cycle 3.
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GANTT CHART
ACTIVITIES  

June 

2020

July  

2020 

Aug  

2020

Nov 

2020

Dec

2020

Jan - 

June 

2021

Jul – 

Dec 

2021

Jan – 

June 

2022

Jul – 

Dec 

2022

Jan– 

June 

2023

Jul - 

Dec 

2023

Selection of  team & 

brainstorming

Preparation of Protocols

Preparation for data 

collection

Pre-intervention study

Data Analysis

Intervention Activities

Evaluation 1st cycle                      

Evaluation 2nd cycle

Evaluation 3rd  cycle

Report Writing

Planned

Completion
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▪ Dr Ummi Kalthom Binti Shamsudin, Director of Selangor State Health Department
▪ Dr Faizal Bin Mat Arifin, Deputy Director (Medical) of Selangor State Health Department 
▪ Dr Jasmeet Singh a/l Sucha Singh, Director of Hospital Sungai Buloh
▪ Dr Nik Nor Aniza Binti Nik Mohd Zin, Deputy Director (Medical) Hospital Sungai Buloh
▪ Dr Kuldip Kaur Prem a/p Singh, Previous Director of Hospital Sungai Buloh (2019 – 2022)
▪ Dato’ Dr Suresh Kumar Chidambaran, Senior Consultant Infectious Disease and Head of Infectious Disease Ministry of 

Health Malaysia
▪ Dr Samsiah Awang, Head of the Centre for Healthcare Quality Research at the Institute for Health Systems Research & Her 

Team

▪ Dr. Tengku Norita  Binti Tengku Yazid ,  Senior Consultant & Head of Pathology Department Hospital Serdang
▪ Pn Irne Jumat, Dietetic Officer of Hospital Serdang
▪ Quality Unit of Selangor State Health Department 
▪ Quality & Cluster Unit of Hospital Sungai Buloh 
▪ Bahagian Pendidikan Kesihatan, My PortalHealth Kementerian Kesihatan Malaysia
▪ All Head of Departments & Heads of Units of Hospital Sungai Buloh 
▪ Past Rehabilitation Medical Officers whom had tirelessly contributed to the data collection - Dr Nor Hamiza Md Noor, Dr 

Shafiq Eiman Abdul Razak, Dr Nor Ashikin Mohamad, Dr Kelly Seow Hwui Choong, Dr Ahmad Zawir Mohamad Sharif, Dr 
Fatin Hanis Nabila Mudzaffar Shah, Dr Ho Wan Yi, Dr Aqeela Othman Talib, Dr Reginald Valentino Rapieng, Dr Nur Izianty 
Zoolkafli, Dr Nadiah Md Sabri & Dr Hanis Atia Hassan

▪ All COVID-19 survivors and their caregivers
▪ NGO Care & Share Circle
▪ And all others whom has contributed directly and indirectly to this QAP project
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