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Population Health Study: Features
• Addresses health disparities
• Interdisciplinary: public health, 

epidemiology, sociology, economics, build 
environment, etc

• Health determinants are accounted: social, 
environmental, behavioural, etc

• Cross healthcare/organizational settings: 
Acute hospitals, primary care, ILTC, 
community partners/volunteers

• Population focus: At geographic, 
demographic, socioeconomic levels



Population Health Study: Example
Five Key Tasks
• Mobilise family doctors to deliver preventive care for 

residents; 
• Develop health plans that include lifestyle adjustments, 

regular health screening and appropriate vaccinations 
• Activate community partners to support residents in leading 

healthier lifestyles
• Launch a national enrolment exercise for residents to 

commit to seeing one family doctor and adopt a health plan
• Set up necessary enablers such as IT, manpower 

development plan and financing policy to make Healthier SG 
work.



Population Health Studies: Randomization?

• Ethical Concerns
• Intervention complexity due to multiple  

components designed to target multiple  
population groups 

• Population heterogeneity
• Logistical Challenges



Conventional plausibility 
analyses:
Compare subjects who 
received the intervention and 
those who did not, and 
adjust for possible 
confounders.



Quasi-Experimental Study Designs

•Evaluate interventions without randomization
•Aim to demonstrate causality between an intervention 
and an outcome. 

•Use pre-intervention, post-intervention measurements 
and/or nonrandomly selected control groups

Harris AD, McGregor JC, Perencevich EN, Furuno JP, Zhu J, Peterson DE, Finkelstein J. The use and interpretation of quasi-
experimental studies in medical informatics. J Am Med Inform Assoc. 2006 Jan-Feb;13(1):16-23. doi: 10.1197/jamia.M1749.



Hierarchy of Quasi-Experimental Study Designs
Quasi-experimental Study Designs Design Notation
A. Without control groups

1. The one-group posttest-only design X O1
2. The one-group pretest-posttest design O1 X O2
3. The one-group pretest-posttest design using a double pretest O1 O2 X O3
4. The one-group pretest-posttest design using a nonequivalent dependent variable (O1a, O1b) X (O2a, O2b)
5. The removed-treatment design O1 X O2 O3 removeX O4
6. The repeated-treatment design O1 X O2 removeX O3 X O4

B. Use a control group but no pretest
1. Posttest-only design with nonequivalent groups Intervention grp: X O1; Control grp: O2

C. Use control groups and pretests
1. Untreated control group with dependent pretest and posttest samples Intervention grp: O1a X O2a; Control grp: O1b O2b
2. Untreated control group design with dependent pretest and posttest samples using a double pretest Intervention grp: O1a O2a X O3a; Control grp: O1b O2b O3b
3. Untreated control group design with dependent pretest and posttest samples using switching replications Intervention grp: O1a X O2a O3a; Control grp: O1b O2b X O3b

D. Interrupted time-series design (single vs comparative)
1. Multiple pretest and posttest observations spaced at equal intervals of time O1 O2 O3 O4 O5 X O6 O7 O8 O9 O10

O = Observational Measurement; X = Intervention Under Study. Time moves from left to right.

Harris AD, McGregor JC, Perencevich EN, Furuno JP, Zhu J, Peterson DE, Finkelstein J. The use and interpretation of quasi-experimental studies in medical informatics. J Am Med 
Inform Assoc. 2006 Jan-Feb;13(1):16-23. doi: 10.1197/jamia.M1749.



Case Study 1 Untreated control group with dependent pretest and posttest samples

• Telephone support on disease management 
and lifestyle modification for DM patients with 
HbA1C >7%

• Significant reduction in HbA1C among DM 
patients with initial HbA1C >=8%

• Programme team subsequently revised the 
inclusion criteria 



Case Study 2 Untreated control group with dependent pretest and posttest samples

• Reduce median time to surgery (97 to 50.5 h)
• Increase proportion of patients operated within 48 h from 

hospital admission (18.8% to 48%)
• Significant reduction of acute inpatient complications 

such as delirium, pneumonia, urinary tract infections, 
and pressure sores. 

• Significant reduction in median length of stay for acute
hospital (13 to 9 days) as well as median combined 
length of stay for acute and sub-acute rehabilitation 
hospital (46 to 39 days)





Case Study 3 The one-group pretest-posttest design

• There was a population-average 23% lower rate of ED 
visits (incidence rate ratio 0.77, 95% confidence interval 
0.68 to 0.87, p<0.001) 

• 15% lower rate of unplanned inpatient admissions
• (0.85, 0.75 to 0.96, p=0.011)
• A trend towards a lower rate of inpatient length of stay 

and a higher rate of SOC and polyclinic visits was also 
observed. 

• The reduction in acute care utilization may have been 
greater among adults with two or more community nurse 
visits

• Participants with no recent polyclinic chronic disease 
diagnosis had a greater increase in SOC visits.



Significant reduction within the first year from the 1st CNP 
visit
• ED visits
• Inplanned inpatient admissions
• Inpatient LOS and Polyclinic visits

Interrupted time-series (Single)

Presented at SingHealth Duke-NUS Scientific Congress 2023



Conclusions

• Population health interventions need to be evaluated to allow informed decision-
making on the next move

• Pragmatic evaluation approaches may have to be considered due to operational 
constraints

• Important to choose the strongest evaluation design that is operationally feasible
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