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e Centre for Health Services Research celebrates 6 years of providing Enduring 
Insights, Empowering Solutions to SingHealth and its partners. 2011/12 has been a 
very busy and fruitful year for the Centre thanks to the support given by our 
partners. 

II would like to take the opportunity to welcome new team members on board as the 
Centre grows in the areas of operations research as well as health technology 
assessment. As a team, the Centre was able to take on more impactful health 
services research projects that would eventually be translated to better quality of 
care for patients.

IIn addition to the active participation at key public health conferences last year, the 
Centre published 12 articles in various scientic journals and was rst author in 
more than half of these publications. ese publications cover topics from 
cost-effectiveness of predictive genetic screening of hereditary colon cancer, using 
operations research techniques to improve the efficiency of care delivery systems, 
the impact of breast cancer screening as well as the level of knowledge of chronic 
kidney disease among primary care patients. ese ndings would help inform 
hehealthcare providers and policy makers, possibly shaping future healthcare services 
and policies.

We were also privileged to be given the opportunity to work very closely with our 
partners at Singapore General Hospital in deploying operations research 
techniques in the planning of the delivery of care at the Department of Pharmacy 
and the Accident and Emergency Department to improve the efficiency of care 
delivery to patients.

e Centre continues to conduct outcomes research into understanding the impact 
and outcomes of stroke as well as other chronic diseases. We have focused 
primarily on the area of stroke caregiving in the last year.

AAs research in SingHealth picks up its momentum with the establishment of a 
closely knit partnership with Duke-NUS, and the setting up of the Academic 
Medicine Research Institute ( AMRI),  the Centre is poised to grow in expertise in 
the various areas of health services research. It will also take on the role of 
nurturing young researchers keen to develop a career in the exciting eld of health 
services research as SingHealth continues to pursue her vision of Dening 
Tomorrow’s Medicine.

The Centre is poised to grow in expertise 
in the various areas of

health services research. 
“

”

Dr. Chow Wai Leng
Assistant Director
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RESEARCH

Grant Funded Projects 
Completed

4
Value Adding Projects 

Completed

8
Grant Funded Ongoing 

Projects

10
Presentations at International 
and Regional Conferences

13
Published Articles in Peer 
Reviewed Journals

12
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OUTREACH

North Indian hospital administrators 
trained in the Temasek-SingHealth 
Training of Training Program

90
Internships

2

EDUCATION

Participants attended our workshops on topics 
such as health economics, biostatistics, 
systematic reviews and operations research

213
Education Workshops 
conducted by CHSR staff

8
Special Events

2
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Dr Chow Wai Leng
Assistant Director
MBBS (Singapore), GDFM (Singapore)

WWai Leng obtained her MBBS degree from the National University of Singapore and is a Family 
Physician by training. She practised as a doctor for 7 years in the various SingHealth institutions 
before becoming a full-time administrator and health services researcher. Wai Leng previously 
held concurrent portfolios as Senior Manager of Department of Quality Management in SGH and 
Centre for Health Services Research at SingHealth from 2007 – 2009. She now heads the Centre 
for Health Services Research at SingHealth full-time.

HHer research interests revolve around research into improving health care delivery to achieve an 
improvement in outcomes. She is currently involved in research that examines the quality of life of 
stroke survivors and their caregivers as well as that of breast cancer patients and their partners.

Dr Oh Hong Choon
Manager
PhD in Chemical Engineering (Singapore)

HHong Choon is an engineering graduate with extensive research experience in domains of 
chemical supply chain network design, production-distribution planning & scheduling, maritime 
logistics optimization, and optimization under uncertainty. He joined the Centre for Health 
Services Research in December 2008 and he hopes to apply and broaden his research experience 
in the area of optimization, and contribute to healthcare research in elds where operations 
research is relevant. Currently, Hong Choon is also an Adjunct Assistant Professor of Duke-NUS 
Graduate Medical School.

HHong Choon graduated with B.Eng (Chemical), M.Eng and PhD from the National University of 
Singapore. Previously, he has worked as a product engineer in Hewlett Packard Singapore 
(Private) Limited as well as a research fellow at the National University of Singapore. 

Dr Tin Aung Soe
Analyst
MBBS (Myanmar), MMedSc Public Health (Myanmar), MMed Public Health (Singapore)

TTin received his master degree in public health from National University of Singapore Yong Loo 
Lin School of Medicine in 2007. Since then, he has been working in SingHealth Centre for Health 
Services Research. Previously, Tin had also worked as both public health physician and medical 
officer in Myanmar for six years. His primary interests of research area are health outcomes, 
chronic disease management and ageing population. 

TTin is also an active educator in SingHealth. Over the years, he has been conducting regular 
workshops which covered topics ranging from research study design, systematic review to 
biostatistics. 
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Dr Zhang Dali
Analyst
PhD in Operational Research (United Kingdom)

DDali completed his PhD degree in Operational Research from e University of Southampton. e 
PhD scholarship was supported by School of Mathematics and School of Management. He also 
obtained a Bachelor of Engineering and a Master of Engineering from the Department of 
Automation, University of Science and Technology of China. Before joining the centre, he worked 
as a research fellow in the Department of Industrial and Systems Engineering, National University 
of Singapore. Currently, he is a member of Institute for Operations Research and Management 
Sciences (INFORMS), e International Association for Energy Economics (IAEE). 

DDali’s research experience is in domains of stochastic optimization and simulation, Nash 
equilibrium problem, and energy policy and markets. He joined Centre for Health Services 
Research in April 2011. 

Dr Henry Ko
Analyst
PhD in Biomedical Engineering (Australia)

Henry completed his PhD in biomedical engineering from the University of New South Wales, 
Australia, and Bachelor of Engineering in biomedical engineering from the Queensland 
University of Technology, Australia.

HHenry's research has focused on various elds in biomedical engineering, systematic reviews of 
healthcare interventions, and health technology assessment. Prior to joining the Centre for Health 
Services Research in November 2011, he worked in Australia at the National Health and Medical 
Research Council's Clinical Trials Centre at the University of Sydney, and at the Centre for Clinical 
Effectiveness, Monash Institute of Health Services Research at Southern Health in Melbourne. He 
has also worked in the areas of health consumer advocacy, public science communication and 
education, healthcare industry policy and governance, and social aspects of emerging 
bibiotechnologies.

Wei Yuan
Analyst
MSc in Biostatistics (United States)

YYuan completed a Bachelor of Economics degree in Actuarial Science and Risk Management at 
Renmin University of China, and a Master of Science degree in Biostatistics at University of 
Michigan, Ann Arbor. Prior to joining SingHealth, Yuan worked as a Biostatistician for Novartis 
in the area of drug discovery, and she was responsible for clinical trial design and data analysis for 
Phase I, translational science trials. Yuan also had worked on a RNA sequencing project with the 
team at Center for Statistical Genetics at University of Michigan for one and half years. 

YYuan joined Centre for Health Services Research in May 2012. Her main focus is on health 
economics evaluation and biostatistics. She hopes to apply her knowledge to health service 
research and contribute to healthcare sector.
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Ms Pavitar Kaur Gill
Research Associate
MA (United Kingdom)

Pavitar is a part-time Research Associate. Her interests are in multi-disciplinary qualitative work 
involving literature, language, health communication and chronic disease. She is drawn to the use 
of narrative analysis as a means of understanding the concerns of the chronically ill.

SShe worked at the Singapore Broadcasting Corporation as a Researcher/Producer previously. She 
is now undertaking a part-time PhD in Health Research with the Institute of Health Research at 
Lancaster University, UK, and her research topic is "Living with Inammatory Bowel Disease: 
Coping Mechanisms in a Singaporean Population". Pavitar graduated at the top of her class for the 
BA (English) nal exams at the University of Malaya, Kuala Lumpur and subsequently pursued an 
MA in Linguistics at the University of Leeds, UK.

Ms Shirley Lim Hwee Hua
Senior Administrative Assistant

Shirley Lim is a Senior Administrative Assistant with Centre for Health Services Research. She 
provides administrative support to the team, keeps the department organized and ensures smooth 
daily operation of the Centre.

SShirley also coordinates and trains the part-time surveyors for the many health surveys taken by 
the Centre. She enjoys learning from the young and the old and is excited to be able to contribute 
to the many projects.
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Predictive genetic testing of first degree relatives 
of mutation carriers is a cost-effective strategy 
in preventing hereditary nonpolyposis colorectal 
cancer in Singapore
Wang VW, Poh KK, Chow WL, Lim JFY
Familial Cancer (June 2012, Vol. 11, No. 2)

CColorectal cancer (CRC) is the most common cancer 
in Singapore. We sought to evaluate the long-term 
cost-effectiveness of targeted genetic testing and 
surveillance programs in individuals at high risk of 
hereditary non-polyposis colorectal cancer 
(HNPCC), as compared to an unselective clinical 
surveillance program alone in Singapore. A Markov 
momodel analysis from the healthcare service provider’s 
perspective was developed to follow over a lifetime a 
cohort of cancer-free 21-year-old individuals, who 
were rst-degree relatives of HNPCC patients with a 
known mutation. As compared to clinical 
surveillance alone, the genetic testing strategy 
provided a lifetime savings of Singapore dollars 
(SGD)(SGD) 13,588 per person and gained additional life 
years of 0.01, by sparing non-mutation carriers from 
unnecessary and invasive intensive clinical 
surveillance(under the assumption of 100% 
compliance with recommended surveillance 
programs in both strategies. Sensitivity analyses 
showed that as long as the compliance rate in 
mmutation carriers was not lower than that for 
individuals without genetic testing, pursuing a 
genetic testing strategy would either be a more 
favorable option with discounted incremental 
cost-effectiveness ratios ranging from SGD 6,961 to 
17,289 per life year gained or a dominant status 
achieved (more life year gained and less costly). 
GGenetic testing for individuals at high risk of HNPCC 
allows targeted clinical surveillance to be directed at 
mutation carriers, ensuring efficient use of healthcare 
resources and reduces CRC-related mortality. It can 
be regarded as a cost-effective strategy in Singapore, if 
an improved compliance with recommended 
surveillance protocol is achieved in proven mutation 
ccarriers.

Health Economic Evaluation

Self-regulated healthcare therapy industry codes 
of conduct – tackling current and emerging 
issues for maintaining good governance in 
Australia
Ko H
Journal of Medical Marketing: Device, Diagnostic and 
Pharmaceutical Marketing (August 2012, Vol. 12, No. 3)

e healthcare therapy industry includes 
pharmaceutical, medical devices, complementary 
and alternative medicines, and other healthcare 
services. In Australia, self-regulating industry codes 
of conduct govern and guide the way the industry 
behaves and interacts with healthcare professionals, 
consumers, government, and other stakeholders, 
wiwith the aim to maintain a positive public image of 
trustworthiness, accountability, and transparency 
within the industry. e current governance and 
monitoring of codes in Australia are adequate, but 
there are some unique Australian factors and 
emerging issues that may challenge the effectiveness 
of the codes. Current issues include the limited 
ccapacity of small companies for compliance and the 
perceived questionable cost-benet of membership to 
codes of conduct. Emerging issues include providing 
up-to-date and relevant guidance with respect to 
changing demands and expectations from the 
healthcare professionals and consumers, the need for 
relevant and timely governance, and how to respond 
tto changes in marketing and technology practices. 
Overall, a proactive consideration of emerging issues 
may help protect consumers and healthcare 
professionals from inappropriate marketing and 
industry behaviours before it reaches levels that may 
bring the industry into disrepute, which is 
undesirable.

Health Technology Assessment
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One-year clinical safety and efficacy study on 
acute ST elevation myocardial infarction patients 
undergoing primary percutaneous coronary 
intervention using endeavour resolute 
zotarolimus eluting stent versus driver bare 
metal stent: a single centre study.
TTan VH, Tan CH, Chow J, Tan KS, Ong SH, Goh YS, Gan 
HW, Tin AS, Goh PP, Chew CS, Lingamanaicker J 
Journal of Bangladesh Cardiology (September 2011, Vol. 
03, No. 02)

Assessing the performance of operating rooms- 
what to measure and why? 
Oh HC, Phua TB, Tong SC, Lim JFY
Proceedings of Singapore Healthcare (2011, Vol. 20, No. 2)

Operations Research
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Scientific evaluation of polyclinic operating 
strategies with discrete event simulation
Oh HC, Chow WL
International Journal of Simulation Modeling (2011, Vol. 10, 
No. 4)

AA subsidized primary care clinic in Singapore wanted 
to evaluate the impact of different patient 
appointment apportionment and patient-doctor 
allocation strategies on the cycle time that their 
patients need to spend during their clinic visits. To 
the best of the authors’ knowledge, there is limited 
literature on such studies. is paper aims to ll this 
reresearch gap via scientic evaluation of these 
operating strategies. Based on simulation model 
projections, two key inferences are made. First, the 
appointment system is a good patient classication 
strategy that reduces median and 95th percentile 
cycle times of appointment patients. But the 
magnitude of these reductions in median and 95th 
ppercentile cycle times diminish as the proportion of 
appointment patients in a patient population 
increases. Second, exclusive allocation of walk-in 
patients seeking consultation for their non-chronic 
conditions to selected doctors is not effective relative 
to appointment systems in reducing overall median 
and 95th percentile cycle times.

Two stage stochastic equilibrium problems with 
equilibrium constraints: modeling and numerical 
schemes
Zhang D and Xu H
Optimization: A Journal of Mathematical Programming and 
Operations Research (Forthcoming 2012)

WWe investigated a two stage stochastic equilibrium 
problem with equilibrium constraints (SEPEC) 
model. e model is usually used to characterize the 
decision making process in hierarchical 
competitions, where a subset of participants’ decision 

making process are constrained by the other 
participants’ responses. Along with the increasing 
interests of quantitatively analyzing a human being’s 
and business entity’s reaction in the real world, the 
model has wide ranging potential applications 
including healthcare research. In the paper, we rst 
proposed a two-stage SEPEC model to represent the 
cocompetition problem with its decision makers at 
different strategy levels. en, to address the issues in 
real uncertainty, we applied the well-known Monte 
Carlo sampling method (sample average 
approximation) to the model and analyzed in detail 
asymptotic convergence of statistical estimators of 
Nash equilibrium. e results essentially suggested 
tthat, for stochastic two-stage competition cases in an 
environment where the distribution of its uncertainty 
is unknown, decision makers can obtain an accurate 
estimator through simulating sufficient numbers of 
observations. We also presented the quantitative 
relationship between the accuracy that a decision 
maker wants to achieve and the sample size of the 
oobservations needed to guarantee this accuracy. To 
support the theoretical results, a set of source 
problems has been presented.proposed a two-stage 
SEPEC model to represent the competition problem 
with its decision makers at different strategy levels. 
en, to address the issues in real uncertainty, we 
applied the well-known Monte Carlo sampling 
mmethod (sample average approximation) to the 
model and analyzed in detail asymptotic convergence 
of statistical estimators of Nash equilibrium. e 
results essentially suggested that, for stochastic 
two-stage competition cases in an environment 
where the distribution of its uncertainty is unknown, 
decision makers can obtain an accurate estimator 
tthrough simulating sufficient numbers of 
observations. We also presented the quantitative 
relationship between the accuracy that a decision 
maker wants to achieve and the sample size of the 
observations needed to guarantee this accuracy. To 
support the theoretical results, a set of source 
problems has been presented.
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Stochastic nash equilibrium problems: sample 
average approximation and applications
Xu H and Zhang D
Computational Optimization and Applications (Forthcoming 
2012)

WWe study a Nash equilibrium model where the 
underlying objective functions involve uncertainty 
and non-smoothness, and each decision makers’ 
objective is affected by the others’ decisions. We 
consider a model to represent the decision makers’ 
competition under this uncertain environment. To 
deal with the randomness in their decision making 
prprocess, we used the well-known sample average, or 
broadly known as Monte-Carlo sampling method, to 
solve the problem and to obtain the equilibrium in 
the competition, where no decision maker can 
achieve a better outcome by unilaterally changing 
his/her decision from this equilibrium. In the study, 
we are particularly interested in the problems where 
tthe distribution information of randomness is not 
available. To address the issues in real uncertainty, we 
applied the well-known Monte Carlo sampling 
method (sample average approximation) to the 
model. Under some moderate conditions, we proved 
that, with probability one, a statistical estimator 
obtained from Monte Carlo sampling method 
cconverges to its true counterparts. is property 
implies that, instead of knowing the underlying 
distribution, we can achieve an accurate estimator of 
the real outcome through solving the Monte Carlo 
sampling model if we can obtain sufficient number of 
realizations of model uncertainty.

Neuroblastoma: experience of the national 
university health system, Singapore (1987-2008)
Tan C, Saw MS, Tin AS, Quah TC, Aung L
Singapore Medical Journal (January 2012, Vol. 53, No. 1)

NNeuroblastoma is the most common extra cranial 
solid tumour in childhood.  A retrospective chart 
review of 62 patients diagnosed with neuroblastoma 
seen and treated at Department of Pediatrics, 
National University Health System (NUHS) from 
November 1987 to November 2008 was conducted. 
Nineteen patients were excluded due to lack of 
ininfomration or lost to follow-up. e median age was 

1.9 (range, 0.1 – 20.3 years). Majority (70.1%) of 
tumours were of abdomen/adrenal primary. 
According to the International Neuroblastoma 
Staging System (INSS), there were 6 (14.0%) stages 
1-2, 11 (25.6%) Stage 3, 19 (44.2%) Stage 4, and 7 
(16.2%) Stage 4S. erapy for all patients included 
surgery and/or chemotherapy and/or radiation 
ththerapy. Patients with Stage 4 also underwent 
autologous stem cell transplant. e median 
follow-up for the cohort was 2.5 (range, 0.4 – 21.0 
years).  At the time of analysis, 29 (67.4%) patients 
were alive. e 2-year and 5-year overall survival 
(OS) for the cohort was 65% [95% CI, 51-80%] and 
62% [95% CI, 45-79%] respectively. e 2-year and 
5-5-year OS for Stage 4 was 33% [95% CI, 9-56%] and 
28% [95% CI, 4-53%], respectively. e 2-year OS for 
chemotherapy as per MSKCC regimen was higher 
than OPEC/OJEC regimen [53%, 95%CI: 5-100% Vs 
25%, 95%CI: 0.5-50% respectively], p=0.324. e 
overall survival for this cohort was good. However, 
prognosis for those with advanced stage disease 
rremains dismal. A collaborative effort with an 
emphasis on research into neuroblastoma needs to be 
strengthened to further our understanding and 
treatment of this disease in Southeast Asia.

Outcomes Research
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Publications
Feasibility of trans-radial coronary angiography 
and intervention using a single Ikari Left guiding 
catheter for ST elevation myocardial infarction
Chow J, Tan CH, Tin AS, Ong SH, Tan VH, Goh YS, Gan 
HW, Tan KS, Lingamanaicker J
Journal of Interventional Cardiology (June 2012, Vol. 25, 
No. 3)

Limited knowledge of chronic kidney disease 
among primary care patients – a cross-sectional 
study 
Chow WL, Joshi VD, Tin AS, Erf SVD, Lim JFY, Swah TS, 
Teo SWH, Goh PSC, Tan GCS, Lim C, Kee TYS
BMC Nephrology (2012, Vol. 13, No. 54)
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The impact of mammographic breast cancer 
screening in singapore: a comparison between 
screen-detected and symptomatic women
Wang WV, Su MT, Chow WL
Asian Pacific Journal of Cancer Prevention (2011, Vol. 12)

BBreast cancer is the leading cause of cancer mortality 
amongst Singapore women. is study aimed to 
examine differences in disease stage at presentation 
and outcome between breast cancer patients who 
were detected by screening (screen-detected) and 
those who presented symptomatically (symptomatic) 
from the experience of a regional hospital in 
SiSingapore. Retrospective data for female patients 
diagnosed with primary breast cancer and treated 
from January 2002 - December 2008 were analyzed. 
Univariate and multivariate analyses were performed 
to examine the prole of symptomatic as opposed to 
screen-detected patients and factors that inuence 
presentation at an early disease stage. Survival and 
rrecurrence rates were computed by Kaplan-Meier 
method and compared by log rank test. e study 
population consisted of 82 screen-detected and 679 
symptomatic patients. e screen-detected patients 
were more likely to present at an earlier stage and 
have better overall cancer-specic survival as 
compared to symptomatic patients. Malay women 
aand those without a family history of breast cancer 
were less likely to be detected by screening. 
Mammographic screening appeared to enable the 
detection of oncologically more favorable lesions and 
conferred better overall cancer-specic survival in 
Singapore women. ere is possibly room for more 
targeted education efforts to reach out to Malay 
wwomen and those without a family history of breast 
cancer to enable earlier disease detection among 
these individuals through regular breast cancer 
screening.
 

Factors that influence the choice of seeking 
treatment at polyclinics
Chow WL, Wang VW, Low YS, Tse DWL, Lim JFY
Singapore Medical Journal (2012, Vol. 53, No. 2)

PPatients in Singapore can choose their primary care 
provider on a per-episode basis and pay out-of pocket 
for services rendered. e infrastructure of 
subsidised and private primary care sector facilities 
differs. Onsite ancillary services are available in 
subsidised facilities, allowing for convenience of 
routine investigations, while private clinics are 
ususually standalone practices. is study sought to 
examine the factors inuencing patients’ choice of 
polyclinic. is was a cross-sectional survey of a 
convenient sample of 484 random patients who 
sought treatment at a polyclinic located in a new 
housing estate from 24–27 June 2008. e response 
rate was 85.4% (n = 409). 38.1% of the patients were 
mmale. Mean age was 36.2 years. Only 13.8% had a 
regular private family physician, while 37.3% were 
followed up at polyclinics. Patients on regular 
polyclinic follow up were more likely to be older (p < 
0.001), unemployed, retirees or housewives (p < 
0.001) and were seeking treatment for chronic 
diseases (p < 0.001). Geographical convenience (p = 
0.002),0.002), low cost of consultation (p = 0.024), and 
onsite laboratory (p = 0.001) and imaging services (p 
= 0.018) signicantly inuenced those on regular 
polyclinic follow-up to attend the polyclinic. 
Affordability, convenience of travel and onsite 
laboratory facilities inuenced patients’ choice of 
seeking treatment at polyclinics. Further research 
exexamining whether the overall convenience of onsite 
ancillary services inuences patients’ choice of 
primary care provider would be useful in redesigning 
private primary care infrastructure to enhance 
patient convenience and encourage more patients to 
have a regular private family physician.
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6th Singapore Public Health & Occupational 
Medicine Conference
24-26 August 2011 

Cost-effectiveness analysis of human papillomavirus 
(HPV) vaccination in Singapore
bby Wang VW, Quek Swee Chong, ANG Shin Yuh, 
Chow WL
(Best Oral Presentation Prize)

10th Asia-Pacific Evidence-Based Medicine 
Nursing Workshop and Conference, National 
University Healthcare System, Singapore
7-10 February 2012

e use of ultraltration (aquadex exow) for 
volume overload in acutely decompensated heart 
failure patients – a systematic review 
Tin AS, Sim DKL, Chow WL

6th Singapore Public Health & Occupational 
Medicine Conference
24-26 August 2011

VValidation of discrete-event simulation for manpower 
allocation strategies at inpatient pharmacy
Zhang D, Oh HC, Goh LF, Liew TT, Ng YL, Lee LC, 
Chong MF, Lim CH

INFORMS International, Beijing
24-27 June 2012 

OOutpatient sequencing and scheduling with service 
level commitment
Qi J, Sim M, Zhang D

Robust inventory management for surgery 
instruments
Zhang D, Qi J, Sim M, Yew YW

AA stochastic MOPCC model for healthcare resource 
allocation
Liang YC, Lin GH, Zhang D

Health Economic Evaluation

Health Technology Assessment

Operations Research

Enhancement of patient and staff experience at 
outpatient pharmacy via optimization of drug-shelf 
reallocation
by Oh HC, Tan MC, Wong JA

Asian Congress of Nutrition
12-15 July 2011 

Singapore dietary composition survey 2010
TTin AS, Tong SC, Li CX, Oh HC, Chow WL, Lim JFY

6th Singapore Public Health & Occupational 
Medicine Conference
24-26 August 2011 

Role of patient activation in diabetes management in 
Singapore (Merit Award Winner)
Tin AS, Tong SC, Tan DMH, Goh SY, Chow WL

DDaily caloric consumption of teenagers and adult in 
Singapore
Tin AS, Tong SC, Li CX, Oh HC, Chow WL, Lim JFY

10th Asia-Pacific Evidence-Based Medicine 
Nursing Workshop and Conference, National 
University Healthcare System, Singapore
7-10 February 2012

SStroke knowledge level of caregivers of stroke 
survivors in Singapore
Tin AS, Ang SY, Peng XJ, Tye J, Lim LH, Ng WM, Gill 
PK, Lee KE

Antibiotic prescribing by primary care physicians in 
Singapore: Preliminary survey results of adults with 
upper respiratory tract infection
VW VW Wang, Chow WL, Lim JFY, Tin AS, Hsu LY

Inaugural Singapore Paediatric & Perinatal 
Annual Congress (ISPPAC)
7 July 2012 

An international comparison study into the 
implementation of the WHO code and other 
breastfeeding initiatives
KKo H, Wilson M, Lewis S, Wortley S

Outcomes Research
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Cost-effectiveness analysis of surgical resection 
versus liver transplantation as primary treatment 
in child-pugh A patients fulfilling milan criteria
Chow P, Wang VW, Chan E, Siddiqui F, Oh HC
Duke-NUS (Khoo Discovery Project) S$200,000

Stroke care in Singapore – emergency and 
in-patients factors associated with improved 
functional outcomes at 90 days post-stroke
Tin AS, Oh HC, Tu TM, Lee KE
SingHealth Foundation S$39,400

Health Economic Evaluation Outcomes Research



Grant Funded
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Understanding the educational needs of 
caregivers of stroke survivors in acute-care 
setting in Singapore
Tin AS, Ang SY, Peng XJ, Tye J, Lim LH, Ng WM, Gill PK, 
Lee KE
SingHealth Foundation S$10,000

Antibiotic prescribing by primary care physicians 
in Singapore: a survey of adults with upper 
respiratory tract infection (URTI)
Chow WL, Wang VW, Tin AS, Hsu LY 
SingHealth Foundation S$26,600
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In addition to the four successfully completed grant funded projects, the Centre is actively involved in 10 other grant 
funded projects which are currently still on going. See the table below for an overview of their respective project 
status:

PROJECT

The clinical and psychosocial impact of 
living kidney donation

A study of the impact of caring for stroke 
survivors on family structure and the 
mental health of caregivers

Implementing evidenced-based Implementing evidenced-based 
management of early stage chronic 
kidney disease in primary care practices

A multicenter study of childA multicenter study of children and young 
adults with cancer in Singapore: the 
measure of health related quality of life 
and neuropsychological / 
neurobehavioral outcomes and to test the 
reliability and validity of survey tools

Enhancement of patient caEnhancement of patient care at SGH 
department of emergency medicine via 
resource reallocation and discrete-event 
simulation

EEffectiveness and cost-effectiveness of 
liaison nurse and care algorithm in the 
management of pressure ulcers in the 
acute care setting

BuBurnout syndrome among nurses in 
Singapore - prevalence, influencing 
factors and its association with turnover 
and absenteeism

Quality of life of breast cancer patients 
and their partners

AAwareness of implantable cardioverter 
defibrillator (ICD) in severely depressed 
heart function patients

Enhancement of SGH outpatient 
pharmacy patient experience with aid of 
discrete-event simulation

FUNDING AGENCY 

National Kidney 
Foundation
($160,000)

MCYS 
($98,620)

MOH HQI2F 
($96,000)($96,000)

Singapore Cancer Society 
($88,000)

MOH HQI2F 
($85,000)

SingHealth Foundation 
($40,000)

SingHealth Foundation SingHealth Foundation 
($36,200)

SingHealth Foundation 
($33,094)

Medtronic 
($30,000)

SingHealth Foundation SingHealth Foundation 
($10,000)

INVESTIGATORS

Kee TYS, Ong SC, Chow WL, 
Lim JFY, Goh A, Lim C, Ow 
Yang LM, Erh J, Tee PS

Matchar D, Chow WL, Quah 
S, Chan A

ChanChan CM, Ee A, Shanta E, 
Kok MF, Chow WL, Su S 

Aung L, Tay L, Saw MS, Chan 
MY, Chin F, Chong CT, Tin AS, 
Tawng KD

Oh HC, Phua TB, Choa G, 
Chow PY

TTay AC, Ang SY, Kim SJ, Ayre 
TC, Ong HK, Liew SM, Wang 
WV, Ong SC, Ko JP, Chan KL, 
Lim NY, Lee CN 

AAyre TC, Ng BY, Beck KR, 
Ratnam P, Fong KY, Nur H, 
Ang SY, Wang WV, Xie J, 
Wong LT, Tien CE, Tan CT

Tan SM, Chow WL

ChingChing CK, Lim CP, Chan LH, 
Tin AS, Sim KL, Kwok B, Liew 
R, Teo WS, Tan BY, Chong TT

Oh HC, Chow WL, Wong AJ, 
Tan MC
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completed by mid 2013.

Data collection is on-going and 
project is expected to be 
completed by mid 2013.

Data collection is on-going and Data collection is on-going and 
project is expected to be 
completed by mid 2013.

Model development is in its 
final phase and project is 
expected to be completed by 
end 2012.

Data collection is on-going and Data collection is on-going and 
project is expected to be 
completed by mid 2013.

Data collection is on-going and 
project is expected to be 
completed by mid 2013.

Data collection is on-going and Data collection is on-going and 
project is expected to be 
completed by mid 2013.

Data collection is on-going and 
project is expected to be 
completed by mid 2013.

Model development is in its Model development is in its 
final phase and project is 
expected to be completed by 
mid 2012.
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Value Adding

SGH inpatient pharmacy: operations & design 
study using discrete-event simulation
Zhang D, Oh HC, Lim CH
Singapore General Hospital

Enhancement of patient and staff experience at 
outpatient pharmacy via optimization of 
drug-shelf reallocation  
Oh HC, Chow WL, Wong JA, Tan MC 
Singapore General Hospital

Operations Research
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Value Adding
Evaluation of Singapore ambulance deployment 
with discrete event simulation
Ong MEH, Oh HC, Zhang ZC, Poon BH, Pek PP
Department of Emergency Medicine, Singapore General 
Hospital
Medical Department, Singapore Civil Defence Force

Automation of senior doctor rostering task with 
operations research
Oh HC, Poh J, Ho KK, Chao G 
Department of Emergency Medicine, Singapore General 
Hospital
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The overall survival prognostic index for patients 
over 60 years with acute myeloid leukemia (AML)
Tin AS, Gopalakrishnan SK
Department of Haematology: Singapore General Hospital 

Borderline viability – neonatal outcomes in Asian 
infants over a period of 18 years (1990 – 2007)
Agarwal P, Bhavani S, Lim SB, Rajadurai VS, Tin AS
Neonatalogy, KK Women’s and Children’s Hospital

Outcomes Research
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Value Adding
Rhabdomyosarcoma Singapore experience: 
shall we change our practice?
Aung L, Tin AS, Chang K, Quah TC
Paediatric Subspecialties, Haematology/Oncology Service, 
KK Women and Children Hospital

WWe investigated 50 children with 
Rhabdomyosarcoma (RMS) from April 1993 to 
December 2010 from KK Women’s and Children’s 
Hospital and National University Hospital, 
Singapore. ey were treated either as per Intergroup 
Rhabdomyosarcoma Study Group (IRSG) or Société 
Internationale Pediatrique D’Oncologie (SIOP) 
reregimens. Median age of diagnosis was 5.1 (0.1 - 17.3 
years) with a median follow-up of 3.3 (0.4 - 15.6 
years). According to IRSG classication, 18 (36%) 
were staged as low risk; 19 (38%) were intermediate 
risk, 12 (24%) were high risk and one patient with an 
unknown risk. Twenty-nine (58%) were of embryonal 
subtype, 17 (34%) were alveolar and 
ssub-classication was not available in four. e 
primary sites of tumor were: head and neck region 
(n=22); genitourinary (n=19); extremity (n=10); and 
abdomen/retroperitoneal (n=5). At the time of 
analysis, 80.0% (n=45) were alive with no evidence of 
disease, nine were dead, and two were alive with 
disease.  e 5-year event-free (EFS) and overall 
ssurvivals (OS) for the cohort was 81.8% and 80.3% 
respectively. By disease risk group, 5-year EFS for LR 
was 93.3% [95% CI, 88.9 – 98.5], IR at 94.4% [95% CI, 
90 – 99.6] and HR at 42.9% [95% CI, 41.5 – 47.7] 
respectively (p<0.001). e 5-year EFS for risk group 
by chemotherapy received per SIOP vs. per IRSG 
revealed: LR- 100% vs. 90.0% (p=0.43); IR- 100% vs. 
90.9%90.9% (p=0.40); HR- 0% vs. 57.1% (0.64) respectively. 
Of 16 relapses (n=7 high risk), at median of 2 years, 4 
of 4 treated as per SIOP regimen were dead of disease 
and 2 of 3 treated as per IRSG are alive at last 
follow-up. e outcome of children diagnosed with 
rhabdomyosarcoma in Singapore can be improved by 
coming together as a cooperative group in order to 
pprovide children with the best total care. Improved 
communication, multidisciplinary team 
collaboration inclusive of pediatric sarcoma 
surgeons, pediatric radiation oncologists, pediatric 
radiologists, pediatric pathologists, pediatric 
oncology nurses and pediatric oncologists with 
rigorous /robust data collection will be the key to 
ssuccess.

The clinical impacts of chemotherapy regimens 
in the treatment of osteosarcoma in children in 
Singapore
Lele A, Tin AS
Paediatric Subspecialties, Haematology/Oncology Service, 
KK Women and Children Hospital 

WWe sought to investigate the two treatment chemo 
regimens of osteosarcoma in children. e primary 
objectives of the study were to determine the overall 
and event free survival of chemo regimens between 
EOI and T12 regimens, and to determine overall and 
event free survival between metastatic and 
non-metastatic cancer patients. A total of 66 patients 
ununder 14 years of age who were diagnosed with 
osteosarcoma were included in the analysis. 33 
patients received T12 chemo regimen while 23 
patients received EOI chemo regimen. e mean age 
(SD) of T12 and EOI groups were 12.5 (3.9) years and 
10.9 (2.8) years respectively. 9 patients (39.1%) died 
during 14 years follow-up period in T12 group and 14 
ppatients (60.9%) died in EOI group. We used KM 
analysis to determine the differences in probability of 
occurrence of events. Probabilities of 2-yr overall 
survival (SE) in T12 and EOI groups were 92.7 % 
(5.0) and 64.6% (8.6), respectively. Probabilities of 
2-yr event-free survival (SE) in T12 and EOI groups 
were 69.9% (9.0) and 50.4% (9.0) respectively. 
PProbabilities of 5-yr overall survival (SE) in T12 and 
EOI groups were 72.4 % (9.9) and 54.3% (9.0), 
respectively. Probabilities of 5-yr event-free survival 
(SE) in T12 and EOI groups were 62.9% (9.0) and 
50.4% (9.6) respectively. We used Cox-proportional 
hazards model to adjust potential confounding 
variables. We found that treatment of T12 chemo 
rregimen was an independent factor to predict better 
survival in both 2- and 5-year survivals. In 
conclusion, T12 regimen for treating of osteosarcoma 
in children was independently statistically associated 
with better OS and EFS.
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Workshops
Study designs (survey design) in conducting 
medical research 
Tin AS
7 July 2011

Survey data management using microsoft excel
Oh HC
14 July 2011

Engineering health services delivery with 
operations research
Oh HC
24 August 2011
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Literature searching and critical appraisal 
workshop for SingHealth residency
Ko H, Tin AS, Ling T
20 and 27 February 2012

Systematic reviews and meta-analysis workshop 
Ko H, Tin AS, Ang SY
22-23 March 2012; 3-4 May 2012
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Workshops
Introduction to research 
Tin AS
30 March 2012

Biostatistics and SPSS for healthcare 
professional and researchers (basic 
-intermediate) 
Tin AS
16 May 2012

Literature searching and critical appraisal 
workshop for SingHealth general surgical 
residents
Ko H, Ling T
23 June 2012
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SingHealth Quality Convention 2011
Resort World Sentosa
17 September 2011

e centre was invited to conduct a training session 
on simulation modeling in the inaugural SingHealth 
Quality Convention together with Professor David 
Matchar of Duke-NUS Graduate Medical School. 
Details of this talk are as follows.

Enhancing health services quality by simulation 
modeling
Oh Oh HC, Matchar D

AAs healthcare professionals work continually to 
improve health service in response to rising patient 
expectation, simulation modeling offers an effective 
scientic framework that support their decision 
making processes. In this minilab, we introduced the 
fundamentals of simulation modeling and explain on 
how they can be applied to address several 
opoperational problems faced by healthcare 
professionals. In addition, we will also share some of 
our experience in which simulation modeling had 
been applied successfully in the local healthcare 
industry to realize quality improvement.

Healthcare Decision Making in the 
Age of Personalized Medicine
SingHealth Academy
18-19 May 2012

TTogether with Department of Pharmacy (NUS), 
International Society for Pharmacoeconomics and 
Outcomes Research (Singapore Chapter) and 
SingHealth Academy, our Centre hosted this 2-day 
symposium 18-19 May 2012. Renowned speakers in 
the domains of pharmocoeconomics, outcomes 
research and operations research were invited to this 
sysymposium to give a talk in their respective domains. 
ey included Professor Scott Ramsey (University of 
Washington, Seattle Cancer Care Alliance, Cancer 
Prevention Clinic), Professor Joel W. Hay (Schaeffer 
Center for Health Policy and Economics) and 
Professor Jim Dai (Georgia Institute of Technology). 
More than 55 clinicians and healthcare professionals 
inin Singapore and neigbouring countries attended this 
event. 
In addition to co-organizational activities, our Centre 
also had three speakers presenting their respective 
talks in this symposium. Details of the talks were as 
follows.

Is patient activation associated with health 
outcomes of diabetic patients in Singapore?
Tin AS

SSelf-motivated patients are associated with achieving 
favourable health outcomes in chronic disease 
management. In this study, we sought to assess the 
role of patient activation in type 2 diabetes patients in 
Singapore. Based on a self-administered survey with a 
convenience sample of 400 patients with type 2 
diabetes in Singapore, it was established that patient 
acactivation was independently associated with 
self-reported outcomes, health-related behaviour and 
clinical outcomes in diabetic patients. Measuring 
patient activation appears to be useful to identify 
diabetic patients who might need additional support 
to improve their self-management skills and achieve 
better health outcomes.
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Computer simulating to health service excellence
Oh HC

AAs healthcare professionals work continually to 
improve health service in response to rising patient 
expectation, simulation modeling offers an effective 
scientic framework that support their decision 
making processes. In this talk, we introduce the 
fundamentals of simulation modeling and share some 
of our experience in which simulation modeling has 
bebeen applied successfully in the local healthcare 
industry to realize health service excellence. We also 
illustrate how simulation modeling can be integrated 
with optimization modeling in complex healthcare 
operational management problem. 

Optimization model for the inventory 
management of surgical instruments
Zhang D

MManagement of surgical instrument inventory has an 
impact on the efficiency at which surgeries are 
performed at the operating theatres of a hospital. In 
this study, we developed an optimization model 
which determines the optimal inventory 
management policies with account of relevant 
operating constraints and uncertainties attributed to 
elelective and emergency surgeries. Finally, we also 
showed how the model could be extended to 
determine to optimal new instrument purchasing 
plan with constraints imposed on instrument 
shortage-risk threshold.
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Internship Programme

Araliya Ming Senerat 

Jan to Mar 2012

Dave Junia Lum

May to July 2012

Temasek Foundation - SingHealth Training of 
Trainers Project
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e Centre is also grateful to the trust, goodwill and support received over the past 
year from the following project sponsors, partners and stakeholders as well as those 
whom we might not have mentioned in the list who have supported us in one way or 
other. Building on this foundation, we will continue our effort in advancing the cause 
of health services research and in improving healthcare delivery quality.

Thank You!

• 
•
•
•
•
•
••
•
•
•
•
•
•
••
•
•
•
•
•
•
••
•
•

Catholic Health Association of India 
Changi General Hospital 
Duke-NUS Graduate Medical School 
Kandang Kerbau Women's and Children's Hospital
Ministry of Health (Singapore)
Ministry of Community Development, Youth and Sports (Singapore)
NNational Healthcare Group  (Singapore)
National Heart Centre (Singapore) 
National Kidney Foundation (Singapore)
National Neuroscience Institute
National University Health System (Singapore)
National University of Singapore
Ngee Ann Polytechnic
SSingapore Eye Research Institute
Singapore National Eye Centre
Singapore General Hospital
SingHealth Academy
SingHealth Clinical Governance & Quality Management
SingHealth Foundation
SingHealth Office of Research
SSingHealth Polyclinics
St. Andrew’s Community Hospital
Temasek Foundation



Singapore Health Services Pte Ltd 
Centre for Health Services Research 
c/o 168 Jalan Bukit Merah 

Tower 3, #06-08 
Singapore 150168

Simply scan the QR code above to visit our site or go to:
http://www.singhealth.com.sg/RESEARCH/HEALTHSERVICESRESEARCH

Center for Health Services Research
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