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Evaluation of Evidence 

•  Evidence based medicine – “Integrating Individual 
clinical experience with best available evidence 
from systematic research” (Sackett) 

•  Vast numbers of research studies are carried out, 
presented and published each year 

•  In order to understand whether we should apply 
the findings from a research study to clinical 
practice, we need to assess its validity, quality and 
applicability 



Hierarchy of Studies – levels of evidence 

Meta-analysis of randomised controlled trials 
 

Randomised controlled trial 
 

Cohort study 
 

Case-control study 
 

Cross-sectional study 
 

Case series 
 

Expert opinion 



Why appraise research? 

•  Deliberate research fraud is unlikely but research 
may have: 
–  methodological problems or limitations 

–  inappropriate analysis or poor presentation of results 

–  insufficient explanation of methods/results 

–  misleading interpretation or conclusions 

–  problems with generalisability 
 



Why appraise research? 

•  The quality of peer reviewing varies and other 
factors may impact on whether or not research is 
published (e.g. topicality, research group). 

•  Published work is not perfect 

•  Conference abstracts and presentations usually 
have less rigorous review and results may be 
‘preliminary’. 

•  Not usually a matter of ‘good’ and ‘bad’ research 
but of understanding the limitations and 
implications of each study. 



Putting study results into context 

•  Single studies cannot be interpreted in isolation – 
we also need to evaluate relevant existing 
literature 

•  Basing judgment about a particular treatment (or 
‘risk factor’) only on published material may lead to 
a biased picture (publication bias) 

•  Initiatives to compile information on all trials 
undertaken include: 
–  Cochrane collaboration - registers of trials and 

meta-analyses (www.cochrane.org) 
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Appraising research (1) 

•  What are the questions the research is asking? 

•  Is the study ethical? 

•  Is the study design valid and appropriate? 

•  What are the results? 

•  What are the implications for the findings for 
clinical practice? 

 



Appraising research (2) 

•  These general appraisal issues are the same for all 
types of research 

•  However, some appraisal issues are particularly 
relevant to the type of research (e.g. observational 
studies, RCTs) 

•  Here, we will focus on appraising RCTs 



The research question – questions to ask 

1.  What is the scientific rationale? 

2.  Is there a pre-defined hypothesis? 

3.  Where was the study conducted? 

4.  What was the study population? 

5.  What intervention(s) were compared? 

6.  What outcomes were considered? 



Ethical issues – questions to ask 

1.  Was there a real need to conduct the trial?  Was 
there equipoise when the trial was initiated? 

2.  Was the study approved by an ethics committee? 

3.  Did patients (or carers) give informed consent? 

4.  Was the trial of sufficient size to reach a 
meaningful conclusion? 

5.  Was there an independent DSMB? 

6.  What role did the funder(s) play? 



1.  What is the trial design? 

2.  What ‘treatments’ are being studied? 

3.  Who is included in the trial?  

4.  Was randomisation performed?  If so, how and 
could bias have been introduced? 

5.  Was the study blinded?  If not, is the lack of 
blinding likely to introduce any bias? 

6.  Were individuals in the different treatment 
groups treated equally throughout the trial? 

Study design – questions to ask 



1.  How many patients were included in the trial, 
compared to the planned trial size?   

2.  Did randomisation work?  

3.  Did any patients drop out of the trial – if so, did 
drop-out rates differ by treatment arm and what 
analytical approach was used to allow for loss-
to-follow-up and treatment switches? 

4.  What was the primary endpoint of the trial and 
what was the treatment effect for this endpoint?  
How precise was this effect? 

5.  What were the main results from the secondary 
endpoints? 

Results – questions to ask 



Implications – questions to ask 

1.  Generalisability of population and setting and 
intervention 

2.  Consideration of all important outcomes (reflection 
effectiveness, safety acceptability of treatment) 

3.  Benefits and costs 

4.  Application in clinical practice (patients’ treatment 
preferences, other clinical considerations) 

5.  How does this study fit in with existing research? 
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The ICE-H study… 
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The research question – questions to ask 

1.  What is the scientific rationale? 

 

 

2.  Is there a pre-defined hypothesis? 



The research question – questions to ask 

3.  Where was the study conducted? 
Dalewood Middle School, Hamilton, Ontario, Canada in classes 

63, 81, 82, 83, 84, 85 

4.  What was the study population? 
Children attending the Middle School 

5.  What intervention(s) were compared? 
Accelerated ice-cream eating vs. Cautious ice cream eating 

6.  What outcomes were considered? 
Incidence and duration of ice cream headache 
 

 



Ethical issues – questions to ask 

1.  Was there a real need to conduct the trial?  Was 
there equipoise when the trial was initiated? 

Umm(!)… Authors state equipoise exists (introduction) 

2.  Was the study approved by an ethics committee? 
Not mentioned 

3.  Did patients (or carers) give informed consent? 
“All 145 students…were approached by the principal author 

after permission was received from the school’s teachers. 
They were told the purpose of the study, the potential 
risks and benefits and were asked to provide verbal 
consent” – But didn’t ask parental permission? Signed 
consent not obtained? 



Ethical issues – questions to ask 

4.  Was the trial of sufficient size to reach a 
meaningful conclusion? 

“The sample size calculation was performed assuming a 10% 
incidence of ICH with cautious ice cream eating, and that a 
20% absolute increase in incidence… would justify mum’s 
nagging. To detect this level of difference with 80% power 
required 71 participants in each arm of the trial” 

5.  Was there an independent DSMB? 
Not mentioned 

6.  What role did the funder(s) play? 
“Funding: This work was supported by an unrestricted grant 

from mum and dad.” – Dad is also an author… 



1.  What is the trial design? 
Parallel-group Randomised Controlled Trial 

2.  What ‘treatments’ are being studied? 
Accelerated eating: Eat 100ml of ice cream in <5 seconds 

Cautious eating: Eat 100ml of ice cream in >30 seconds. Have 
about half the ice cream left after 30 seconds, and then 
continue at own pace 

3.  Who is included in the trial?  
Children in classess 63, 81, 82, 83, 84, 85 at Dalewood Middle 

School, Hamilton, Ontario 

Study design – questions to ask 



4.  Was randomisation performed?  If so, how and 
could bias have been introduced? 

“Participants were randomised via a concealed (face down) 
distribution of scrambled, stapled … questionnaires 
marked with a red or green dot in the upper left corner” 

5.  Was the study blinded?  If not, is the lack of 
blinding likely to introduce any bias? 

Open-label study. If children knew the aim of the study, they 
may give biased answers 

6.  Were individuals in the different treatment 
groups treated equally throughout the trial? 

Interventions an questionnaires administered to the groups 
simultaneously. 

Study design – questions to ask 



1.  How many patients were included in the trial, 
compared to the planned trial size?   

Planned – 71 children in each arm (142 total) 

Recruited –72 children in cautious eating, 73 in accelerated 
eating groups (145 total) 

2.  Did randomisation work?  

Results – questions to ask 



3.  Did any patients drop out of the trial – if so, did 
drop-out rates differ by treatment arm and what 
analytical approach was used to allow for loss-
to-follow-up and treatment switches? 

No one dropped out of the trial – used an ITT approach 

 

Results – questions to ask 



4.  What was the primary endpoint of the trial and 
what was the treatment effect for this endpoint?  
How precise was this effect? 

“The primary outcome measure was the incidence and 
duration of ice cream headache assessed via self reported 
questionnaires complete 5-10 minutes after eating the ice  
cream”   

Is there a better choice? Is 5-10 minutes long enough time for 
headache to develop? Self-reported headache in an un-
blinded trial could be subjective 

 

 

Results – questions to ask 



4.  What was the primary endpoint of the trial and 
what was the treatment effect for this endpoint?  
How precise was this effect? 

 

 

 

 

5.  What were the main results from the secondary 
endpoints? 

None reported 

Results – questions to ask 



Implications – questions to ask 

1.  Generalisability of population and setting and 
intervention 

Canada in winter (cold!), all children of Middle school age, do 
children ever really eat ice cream that quickly??? 

2.  Consideration of all important outcomes (reflection 
effectiveness, safety acceptability of treatment) 

Only considered headache immediately after ice cream eating – 
delayed onset headaches? Tooth decay? 

3.  Benefits and costs 
No increases in costs. Potential benefits of reduced incidence of 

ICH 



Implications – questions to ask 

4.  Application in clinical practice (patients’ treatment 
preferences, other clinical considerations) 

Will the “patients” (children) pay attention to their parents? 

 

5.  How does this study fit in with existing research? 



Evaluation 

•  We will spend the rest of the afternoon reading and 
appraising a short RCT 


