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WHY?

• Published research is not always reliable

• To determine internal validity

• To guide interpretation of findings• To guide interpretation of findings

• Patients are better informed



DEFINITIONS OF QUALITY OF 
EVIDENCE

• In the context of making recommendations

The quality of evidence reflects the extent to 

which our confidence in an estimate of the 

effect is adequate to support a particular effect is adequate to support a particular 

recommendation.

• In the context of a systematic review

The quality of evidence reflects the extent to 

which we are confident that an estimate of 

effect is correct



QUALITY EVALUATION

• Appropriateness of study design to the 

research objective

• Risk of bias

• Other issues related to study quality• Other issues related to study quality

– Choice of outcome measures

– Statistical issues

– Quality of reporting

– Quality of the intervention

– Generalisability



APPROPRIATENESS OF STUDY 
DESIGN

• Terminology used to describe study design can be ambiguous

• Consider the individual aspects of the study design that may 

introduce bias



WHY INCLUDE OBSERVATIONAL 
STUDIES?

• RCTs are not feasible or ethical for many research 
questions
– Is smoking a risk factor for tuberculosis?

– Is passive smoking a risk factor for lung cancer?

– Is dietary fat associated with breast cancer?
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– Is dietary fat associated with breast cancer?

– Is the risk of hepatitis C vertical transmission higher in infants born 
to HIV co-infected mothers?

• RCTs are not available and decisions need to be made
– Does circumcision reduce the risk of HIV transmission?

• Observational studies account for the majority of published 
research studies



Observational studies: definitions
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OBSERVATIONAL STUDIES

The investigator;

• Allows nature to take it’s course

• Observes and measures the characteristics • Observes and measures the characteristics 

of interest to the study

• Does not intervene or control the factors 

related to exposure or outcome



COHORT STUDIES



COHORT STUDIES

• Also known as

– Prospective study

– Longitudinal study

• Cohort – a group of people who have • Cohort – a group of people who have 
something in common when they are 
assembled

– Latin “cohors” warriors, the 10th part of a legion 
(3,000-6,000 men)



COHORT STUDY

• An epidemiological study in which a large 

group(s) of people with a common 

characteristics is followed over time to find 

how many reach a certain health outcome of how many reach a certain health outcome of 

interest.



TIME AND COHORT STUDY
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COHORT STUDY

• Closed cohort

– No one can come in but one can leave the cohort

(move-out, die, loss to follow up)

• Dynamic cohort

– Not fixed, in addition to leaving the population, 

new people may enter the population



CRITERIA FREQUENTLY USED

• Prospective rather than retrospective

• Are exposures reliably ascertained

• Are groups comparable on confounding factors

• Size of study e.g > 100 participants• Size of study e.g > 100 participants

• Length of follow up

• Outcome assessment done blind to exposure 

status

• Proportion followed up

• Drop out rates similar in both groups

–(NHSCRD 4 2ND ED )



TYPE OF QUESTION ANSWERED

• Aetiology (what causes disease, risk factors)

• Clinical effectiveness (where there is no 

experimental evidence)

• Diagnostic tests/screening• Diagnostic tests/screening

• Prognosis



BIAS

• Systematic deviations from the true 

underlying effect brought about by poor 

study design or conduct in the collection, 

analysis, interpretation, publication or analysis, interpretation, publication or 

review of data

• Numerous different sorts of bias

• Bias can cause over or underestimation the 

treatment effects

• Vary in magnitude



SELECTION BIAS

• A systematic error in a study that 

stems from the procedures used 

to select subjects and from the 

factors that influence study factors that influence study 

participation. 
– Volunteer bias, nonrespondent bias

– Association between exposure and 

disease differs for those who participate 

and those who do not participate in the 

study



ASSESSING SELECTION BIAS

• What comparison is being made?

• Does the comparison make clinical sense?

• What are the potential selection biases?
BMJ 2005;330:895-7BMJ 2005;330:895-7



INFORMATION BIAS

• Systematic error in a study that arise 

because the information collected about or 

from study subjects is erroneous

– exposure– exposure

– Outcome



CONFOUNDING

• A situation in which the 

estimated intervention effect is 

biased because of some difference 

between the comparison groups 

apart from the planned 

interventions such as baseline interventions such as baseline 

characteristics, prognostic 

factors, or concomitant 

interventions. 

• For a factor to be a confounder, it 

must differ between the 

comparison groups and predict 

the outcome of interest



CONFOUNDING

A confounder is:

1. “associated with the exposure and the 

disease” – it causes “guilt by association”.disease” – it causes “guilt by association”.

2. capable of being an “alternate explanation”, 

i.e., the “real culprit”.



CONFOUNDING 

• Has there been a systematic effort to identify and 

measure potential confounders

• Is there information on distribution of potential 

confounders between groupsconfounders between groups

• What methods are used to assess differences in 

distribution of potential confounders?
BMJ 2005;330:960-2



CONTROL OF CONFOUNDING

Controlling confounding means doing 

something to make comparison fair:

– Exclude people who have the risk factor 

(“restriction”) (“restriction”) 

– Stratified analysis (adjustment, 

standardization)

– Mathematical modeling (e.g., regression)





COHORT STUDY

The results from a cohort study are tabulated 
in a 2X2  table as follows:

Disease +ve Disease -ve

Incidence among the exposed r1= a/a+b

Incidence among the unexposed r0= c/c+d

Relative Risk (or) Risk Ratio (RR) = r1/r0

Exposure +VE a b

Exposure -VE c d



INCIDENCE DENSITY
(PERSON YEARS)

• Total person years in 

study = 0.5 + 1.5 + 5 + 

0.5 + 1 + 2.5 + 5 + 1.5 + 

5 + 0.5 = 23 person 

years  - denominatoryears  - denominator

• Incidence rate 3/23 

person-years = 0.13 

person-years

• Rate Ratio = IRe/IRue





RELATIVE  RISK

INTERPRETATION:

If RR = 1 - The risk in the exposed equals that of 
nonexposed, and therefore there is no association 
between exposure and outcome under study.

If RR >1  - The risk is greater in the exposed persons, 
therefore there is positive association and may be causal.

If RR <1 - The risk is less in the exposed persons, therefore 
there is negative association and may be indicative of a 
protective effect.



ANALYSIS IN COHORT STUDIES
• Regression 

• Linear

• Logistic

– How risk factors were associated with presence 

or absence of disease

• Survival analysis
• Mean survival

• Hazard rate

– Analyze data in which the time until the event is 

of interest. 

• failure time, survival time, or event time



PRECISION

• The likelihood of chance effects leading to 

random errors

• Precision is reflected in the confidence 

interval around the estimate of effect from interval around the estimate of effect from 

each study

• Studies with small sample sizes will tend to 

give more imprecise results (with larger 

confidence intervals)



ASSESSING PRECISION

• Limitations of the p-value- what does it tell 

you?

• Use of confidence intervals• Use of confidence intervals

• What are confidence intervals?

• What does upper and lower limits tell you?

• Would your decision about whether to use this 

treatment be the same at the upper and lower 

confidence intervals?



ASSESSING PRECISION

• CHANCE - p = 1 in 20 (0.05). 

– > 1 in 20 (0.051) = not significant

– < 1 in 20 (0.049) = statistically significant

• CONFIDENCE INTERVALS• CONFIDENCE INTERVALS

– the range of values between which we could be 95% 
confidant that this result would lie if this trial was 
carried out 100 times (taken as result for general 
population) 



INTERNAL VALIDITY

• The degree to which a study measures in its 

design, conduct and analysis to minimise 

bias or errors

• The degree to which the results of a study • The degree to which the results of a study 

are likely to approximate the truth



ASSESSING VALIDITY

• Results of a trial affected by:

Chance  �

Bias  �

Effect of intervention �

• Judge validity by:• Judge validity by:
Extent to which bias is eliminated

(Randomisation, type of analysis, blinding)

Must also account for chance



EXTERNAL VALIDITY

• The extent to which the effects observed in a 

study apply to settings or patient groups 

outside the study

• Internal validity is a pre-requisite• Internal validity is a pre-requisite



CASE CONTROL STUDIES



CASE CONTROL STUDIES

• Rationale

– Inefficient to follow everyone in time and 

determine exposure and outcome in everyone

– Thus: cohort (or RCT) may be inefficient– Thus: cohort (or RCT) may be inefficient

– More efficient alternative:

• Study those who develop the outcome(cases)

• And sample population where cases emerge from 

(controls)



TYPE OF QUESTION 
ANSWERED?

• Aetiology  (cause of disease, risk factors)

• Diagnostic tests 

• Prognosis

• Clinical effectiveness (where no • Clinical effectiveness (where no 

experimental evidence available)



CASE CONTROL STUDIES

Exposure Disease

The   natural   history



CASE CONTROL STUDIES

Outcome

Cases Controls

Exposed a b

Not exposed c d

Compare the odds by calculating an odds ratio
odds of exposure among cases = a/c
odds of exposure among controls = b/d

Thus, OR (Odds Ratio)  is used to measure of strength of 
association in case control studies which is obtained by

the cross product value ;
OR =  ad/ bc



INTERPRETATION OF ODDS RATIO

If the odds ratio OR = 1; Cases and controls were 

equally likely to have experienced the exposure, and 

so there is no evidence of an association between the 

exposure and the outcome. 

The OR is an estimated Relative Risk and the 

interpretation is similar. 

exposure and the outcome. 

If OR > 1 ; there is positive association. E.g OR=3, 

Cases were three time more likely to have experienced 

the exposure than were controls.

If OR < 1 ; there is negative association, and the 

exposure may be protective.



CASE-CONTROL STUDIES  

• DISADVANTAGES AND BIASES:

– Prone to selection bias, particularly in the selection of 
controls

– Prone to information bias, because exposure status is 
determined after the outcome has occurred

–– Cannot establish the sequence of events: the exposure 
may be a consequence rather than a cause of the outcome 
(reverse causality) 

– Not suitable for studying rare exposures (except in nested 
case-control studies)

– Cannot usually be used to estimate disease incidence or 
prevalence



CRITERIA FREQUENTLY USED

• Issues to do with control group 

selection

• Issues to do with case 

selection

• Comparability of cases and • Comparability of cases and 

controls regarding 

confounding factors

• Use of consecutive cases

• Exposures assessed in same 

way for cases and controls
– (NHSCRD 4 2ND ED)



CROSS SECTIONAL STUDIES

• Measure exposure (risk factor) and effect 

(disease) at the same time (survey or 

prevalence study)

• No information on time-lines or causes• No information on time-lines or causes

• Type of questions answered:

– Aetiological questions

– Prevalence

– Association between behaviour and disease



CROSS SECTIONAL STUDIES

• Sources of bias

– Selection biases (choosing sample)

– Observation biases

– Reporting bias– Reporting bias



CRITERIA FREQUENTLY USED

• Rarely used in systematic reviews

• Criteria used would very much depend on 

the review question being answered- would 

be around selection of sample and methods be around selection of sample and methods 

of recording data



CHECKLISTS

• Critical appraisal skills program (CASP)

http://www.phru.nhs.uk/Pages/PHD/CASP.htm

• STROBE statement (STrengthening the Reporting of 

OBservational studies in Epidemiology)OBservational studies in Epidemiology)

http://www.strobe-statement.org/

• Scottish Intercollegiate Guidelines Network (SIGN)

http://www.sign.ac.uk/guidelines/fulltext/50/annexc.htm
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