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Psychosocial Intervention Research  

• Principles of study designs 

• Determining sample size 

• Choice of appropriate assessment measures 

• Approaches to analyses  

• How to deal with missing data 
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• The scope of the problem  

– Increased burden of cancer  

– Consumer expectation 

– Limited workforce and burnout amongst clinician  

– Global economic prospects  

 

 Supportive care intervention use minimal 

health resource !   

 



Introduction 

Trends of Psycho-oncologic intervention 

• Supportive care intervention  

– Empower patients and family  

– Recognize family and social circumstances 

– Account for individual needs 

– Patient/family centered   

 

 

 



Introduction 

Trends of Psycho-oncologic intervention 

2013 IPOS  

 

Current active issues  

Survivorship 

Distress screening  

 

Potential area  

Minority populations 

Quality of care in practice   

Communication Skills 

E-Health 

2015 IPOS  

 

Current active issues  

New populations 

Self-management strategy  

Quality of care in practice   

Patient reported outcome  

Research quality improve  

 

Potential area  

Physician’s burden  

Find out underserved parts 

Wearable devices 
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Select study design 

• „ A RCT is  

– a planned experiment designed to asses the 

efficacy of an intervention in human beings by 

comparing the intervention to a control condition 

– The allocation to intervention or control is 

determined purely by chance (randomization) 

• RCTs are a subset of possible experimental 

designs 

 

Study designs 



Select study design- intervention study 

• Design options to lower placebo response  

• Option 1. Parallel single stage design 
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Select study design- intervention study 

• Design options to lower placebo response  

• Option 2. Multi-arm parallel 
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Select study design- intervention study 

• Design options to comparison only subject to within-

subject variability not between-subject variability 

with less patients . 

• Option 3. Cross-Over Designs 
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Select study design- intervention study 

• Design options to permit the simultaneous test of two 

different hypotheses with less patients . 

• Option 4. Factorial (Fractional)  
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Select study design- intervention study 

• Design options  

– to compare to the nature of the intervention  

– to reduce self selection  

– cannot introduce the intervention in all units at once 

• Option 5. Cluster randomized trial  
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Select study design- intervention study 

• Design options to  

– fewer units needed (same as cross-over design) 

– cannot introduce the intervention in all units at once 

– Evaluate the community effectiveness  

– previously shown to be efficacious in an individually 

randomized trial or in a different setting; systematically 

evaluate new program  

– to study the effect of time on intervention effectiveness (i.e. 

seasonality, time since introduction)  

• Option 6. Stepped Wedge Design 

Study designs 



Select study design- intervention study 

• Option 6. Stepped Wedge Design 

Study designs 

Woertman W. Stepped wedge designs could reduce the required sample size in cluster randomized trials. Journal of Clinical Epidemiology 66 (2013) 752e758   



Study participants 

• Consider feasibility 

– Identifying who may benefit from intervention (Ceiling and 

floor effects) 

• Control group 

– Usual care 

– Placebo 

– Wait list control 

– Another intervention 

– Reduced intervention 

– Active control  

 

Study participants 



Issues with sample size 

• Why dose sample size matter?  

– Sample size can be too small to detect the effect of interest 

– Sample size can be unnecessarily large including more 

participants than is needed to detect the effect of interest  

• Sample size determination 

 

Study participants 

Aims and 
objectives 

Hypothesis Study design Measurement 
Approach to 

analysis 
Sample size 

determination 



Sample size determination 

• Sample size calculation make use of the 

relationship among 

– Sample size (N) 

– Significant criteria (alpha) 

• Alpha decided whether to accept that a finding from a 

sample is likely to be real or not, and usually it is 0.05 

– Statistical power (1-beta) 

• Beta represents the risk of mistakenly accepting the null 

hypothesis, and usually it is 0.20  

– Population effect size  

Study participants 



Population effect size  

• The effect size is the discrepancy between  

– The null hypothesis vs. alternate hypothesis  

 

• Cohen’s d 

– Cohen’d is the effect size index for the difference between 

two independent mean in the classical t-test  

– A d of 0.5 implies a half of a standard deviation difference 

between population means 

• hesitantly defined effect sizes as "small, d = 0.2," "medium, d = 

0.5," and "large, d = 0.8", 

 

Study participants 



Cohen’s d 

• Do not use pilot study 

effect sizes to answer this 

question 

– Studies worth performing 

are aborted 

– Studies not aborted are 

under-power 

• Also not advisable to use 

sample size of a previous 

study or trial reporting 

statistically significant 

result  

Study participants 



How to decide the effect size 

• Minimal important difference (MID) or               

minimal clinically important difference (MCID) 

Study participants 

 King MT. A point of minimal important difference (MID): a critique of terminology and methods  Expert Rev. Pharmacoeconomics Outcomes Res. 11(2), 171–184 

(2011) 



How to decide the effect size 

• Half a standard deviation 

Study participants 

Norman GR. Interpretation of Changes in Health-related Quality of Life The Remarkable Universality of Half a Standard Deviation. MEDICAL CARE 

Volume 41, Number 5, pp 582–592 



How to decide the effect size 

• 10% of the instrument range  

Study participants 

Ringash J. Norman GR. Interpreting Clinically Significant Changes in Patient-Reported Outcomes. Cancer 2007;110:196–202. 



How to decide the effect size 

• Binary outcome variable— proportions 

– This approach reduces power (~30% for dichotomizing), 

loses information, eats up degrees of freedom.  

Study participants 

Norman GR. Sample size calculations: should the emperor’s clothes be off the peg or made to measure?. 



Measurements 

Choice of appropriate assessment measures 

• What are the specific outcome constructs that will be 

influenced by the intervention?  

• What is the population of interest  

• What is the time frame of interest  



Measurements 

 

Luckett T. Choosing patient-reported outcome measures for cancer clinical research . Practical principles and an algorithm to assist non-specialist researchers. european 

journal of cancer 4 6 ( 2 0 1 0 ) 3 1 4 9 .3 1 5 7 



Measurements 



Measurements 

Choice of appropriate assessment measures 

EORTC-C30, social functioning 

FACT-G, social well-being 

Weak to moderate correlation, r=0.10-0.50 

Luckett T. Choosing between the EORTC QLQ-C30 and FACT-G for measuring health-related quality of life in cancer clinical research: issues, evidence and 

recommendations. Annals of Oncology 22: 2179–2190, 2011 



Measurements 

Choice of appropriate assessment measures 

Luckett T. Choosing between the EORTC QLQ-C30 and FACT-G for measuring health-related quality of life in cancer clinical research: issues, evidence and 

recommendations. Annals of Oncology 22: 2179–2190, 2011 
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Analysis  



Analysis  

Statistical analysis plan 

• To prepare an adequate analysis plan, you will 

need to decide the following  

– Intention to treat and/or per-protocol analysis  

– Statistical  procedures to be used for primary and additional 

analyses (and any assumptions about missing data these 

may entail)  

– Composite endpoints or summary measures consistent with 

study objectives  

– Multiplicity adjustment  

– Expected rate and handling of missing forms (and any 

sensitivity analysis)  

 

 



Analysis  



Sources of multiple testing 

Analysis  



Sources of multiple testing 

Analysis  

• Multiple outcomes 

• Multiple predictors  

• Subgroup analyses 

• Multiple definitions for the exposures and outcomes 

• Multiple time points for the outcome  

• Multiple looks at the data 

 



Principled handling of missing data 

Missing data   

• 1. Replacing missing observations with a single 

value  

– such as the mean or the last observation, 

– but, it can both increase the type I error rate by artificially 

reducing the variance in the data and cause biased 

estimation 

• 2. just ignore missingness by performing a 

complete case analysis, 

– but it can result in bias if the reason for missingness is 

related to the outcome.  

 

 Fairclough DF. Design and Analysis of Quality of Life Studies in Clinical trials. 2nd ed: Chapman & Hall/CRC: Boca Raton, Fl, 2010. 



Principled handling of missing data 

Missing data   

• 3. The use of maximum likelihood methods such as 

mixed models 

– are best practices for the analysis of longitudinal data 

where some of the outcomes are not observed (if less than 

10%)  

• 4. Sensitivity analysis  

• 5. Missing imputation  

 

 

 
Carpenter J, Kenward M. Missing Data in Randomised  Controlled Trials – A ractical Guide. National Institute for Health Research: In. Birmingham, 2008. 



Reporting missing data 

Missing data   

• Missing data rates, by treatment arm, should 

be reported, particularly in longitudinal 

studies.  

– the CONSORT statement’s flowchart can be a 

good means for doing this 

– the possible effects of attrition should be discussed 

as well, with sensitivity analyses performed and 

discussed to demonstrate the robustness of the 

results to missing data assumptions 

 

 



Thank you 

 


