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Synthesising and 
presenting results 
using other methods



Steps in a Cochrane Review

1. define the question

2. plan eligibility criteria

3. plan methods

4. search for studies

5. apply eligibility criteria

6. collect data

7. assess studies for risk of bias

8. analyse and present results

9. interpret results and draw conclusions

10. improve and update review



Session outline

• Introduction

• Reasons for not undertaking a meta-analysis of 
effect estimates

• Structured summaries

• Acceptable synthesis methods and accompanying  
visual displays

• What to include in the protocol

• Take home messages



* Table 9.5.a (modified) from Chapter 9, 2019 Cochrane Handbook

An overview of available methods for summary and synthesis*

Structured summary 

of evidence 

presented in either 

text of tabular form 

Acceptable statistical synthesis methods Preferred statistical synthesis methods
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Legitimate reasons

1. Limited evidence for a pre-specified comparison 
(one or no studies)

2. Incompletely reported outcome or effect 
estimate

3. Different effect measures across studies 
(e.g. some dichotomize time-to-event, others do not, 
leading to hazard ratios and risk ratios)

4. Bias in the evidence 
(missing studies, missing outcomes, or bias in studies)

Arguments against using meta-analysis 

because of too much diversity equally 

apply to other synthesis approaches.

Commonly cited reasons where 
meta-analysis should be considered

5. Clinical or methodological 
diversity (consider modifying 
comparisons with rationale) 

6. Statistical heterogeneity 
(attempt to reduce or explain; present 
prediction intervals)

Reasons why meta-analysis of effect estimates may not be possible



Scenarios reviewers may encounter

Estimate of 
intervention 

effect

Variance 
of the 

estimate

Direction of 
effect (benefit or 

harm)

Statistical 
significance 
or  P-value

Example of reporting Can be included in a 
meta-analysis of effect 

estimates?

✓ ✓ (✓) (✓)
“The intervention had a small effect on 

anxiety levels compared with the control 
(−0.52 (95%CI −1.34 to 0.30); scale 0-21, 

higher scores indicate greater anxiety).”

Yes

Consider a single study and outcome
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No
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No
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Scenarios reviewers may encounter

Estimate of 
intervention 

effect

Variance 
of the 

estimate

Direction of 
effect (benefit or 
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Statistical 
significance 
or  P-value

Example of reporting Can be included in a 
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estimates?
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anxiety levels compared with the control 
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higher scores indicate greater anxiety).”

Yes

✓ (✓)
“The intervention reduced anxiety levels by 
-0.52 compared with the control (scale 0-21, 

higher scores indicate greater anxiety).”

No

✓ ✓
“The intervention reduced anxiety levels, 

but was not statistically significant.”
No

✓
“The intervention reduced anxiety levels.” No

Consider a single study and outcome



Scenarios reviewers may encounter

Study Estimate of 
intervention 

effect

Variance 
of the 

estimate

Direction of effect 
(benefit or harm)

Statistical 
significance or  

P-value

Study 1
✓

Study 2 
✓ ✓

Study 3
✓ (✓)

Study 4
✓ ✓ (✓) (✓)

Study 5
✓ ✓ (✓) (✓)

Consider a multiple studies and a single outcome

Across studies the:

• completeness of  
the reported 
statistics may 
vary

• effect measures 
could vary (e.g. 
mix of SMDs, 
MDs)

In these 
circumstances, 

consideration might 
be given to using 
other synthesis 

methods beyond 
meta-analysis
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Structured summary of effects

Consider ordering studies in text, tables and figures to increase the 
prominence of the most relevant and trustworthy evidence. 

Options include ordering by:

• certainty of the evidence (individual studies if no synthesis)

• risk of bias, study size or study design characteristics

• characteristics that determine how directly a study addresses the 
review question 
(e.g. relevance and validity of the outcome measures, time of 
publication)



Results ordered by risk of 
bias to increase prominence 

of the most ‘trustworthy’ 
evidence

Calculate a standardized 
effect metric (measure)

Aids interpretation





No pooled estimate

Calculating a standardized metric 
allows results to be presented in a 

forest plot 

(studies ordered by RoB as in table)



Structured summary: how to write it up?



Structured summary: how to write it up?



Structured summary: how to write it up?



In any systematic review we are aiming to:

• make best use of available research

• fairly represent the results 

• be transparent about the methods used, interpreting 
results appropriately and acknowledging any limitations of 
the methods.

Structured summaries may help with this, but it is more 
challenging to achieve these aims without synthesis 
(especially without meta-analysis)
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Introduction to the acceptable synthesis 
methods

Similar to meta-analysis of effect estimates, the acceptable 
synthesis methods involve two primary steps:

1. A standardised summary statistic is calculated for each 
study that quantifies the impact of the intervention

2. The summary statistics are combined across the 
studies using a mathematical formula

Unlike meta-analysis of effect estimates, the acceptable 
synthesis methods differ in the data they require, the 
questions they address and the conclusions and 
recommendations that can be drawn



Synthesis methods: Question addressed and minimum data

Method Question addressed Estimate 

of effect

Variance Direction 

of effect

Precise 

P value

Meta-analysis of effect 
estimates and 
extensions

What is the common (or average) 
effect?

What intervention is most effective?

What factors modify the magnitude of 
intervention effects?

✓ ✓

Summarizing effect 
estimates

What is the range and distribution of 
observed effects? ✓

Combining P values Is there evidence that there is an 
effect in at least one study? ✓ ✓

Vote counting based on 
direction of effect

Is there any evidence of an effect?
✓



Summarising effect estimates

Question addressed: What is the range and distribution of observed effects?

Purpose

Can be used to synthesize when difficult to 

undertake a meta-analysis (e.g. missing 

variances of effects, unit of analysis errors)

Provides information on the magnitude and 

range of observed effects

Effects are summarised using descriptive 

statistics such as the median, interquartile 

range, and the range



Required data: effect estimates 
without measures of precision

A measure of variance was 
not reported and couldn’t 
be calculated for 10 of 15 

studies

Standardised estimates (OR)

Summary estimate: median OR 
and interquartile range

Summarising effect estimates



Summarising effect estimates: how to write it up?



Summarising effect estimates: visual display of results

Box-and-whisker plots 
(odds ratios for all outcomes & separately by overall RoB)

75th percentile

50th percentile (median)

25th percentile



Summarising effect estimates: visual display of results

Bubble plot of odds ratios 
(odds ratios for all outcomes and separately by the model of care) 

low risk of bias overall
some concerns 
high risk of bias overall



Audit and feedback: effects on professional 
practice and healthcare outcomes [Ivers 
2012]

Figure 7. risk difference in adherence to 
recommended practice by frequency of 
feedback

Summarising effect estimates: visual display of results



Question addressed: What is the range and distribution of observed effects?

Purpose

Can be used to synthesize when difficult to 

undertake a meta-analysis (e.g. missing 

variances of effects, unit of analysis errors)

Provides information on the magnitude and 

range of effects

Effects are summarised using descriptive 

statistics such as the median, interquartile 

range, and the range

Limitations

Does not account for differences in the 

relative size of studies

Summarising effect estimates



Synthesis methods: Question addressed and minimum data

Method Question addressed Estimate 

of effect

Variance Direction 

of effect

Precise 

P value

Meta-analysis of effect 
estimates and 
extension

What is the common (or average) 
effect?

What intervention is most effective?

What factors modify the magnitude of 
intervention effects?

✓ ✓

Summarizing effect 
estimates

What is the range and distribution of 
observed effects? ✓

Combining P values Is there evidence that there is an 
effect in at least one study? ✓ ✓

Vote counting based on 
direction of effect

Is there any evidence of an effect?
✓



Combining P values

Question addressed: Is there evidence that there is an effect in at least one study?

Purpose

Can be used to synthesize results when 

studies report:

▪ no or minimal information beyond P 

values and direction of effect

▪ results of non-parametric analyses

▪ results of different types of outcomes 

and statistical tests

▪ outcomes are different across studies 

(e.g. serious side effects)



Combining P values

Required data: 
P value and direction of effect

Minimal reporting of data and statistical 
tests vary

Convert to one-sided P values which 
incorporate direction of effect

11 of 15 studies provide a precise P 
value and direction of effect.
2 report a P value less than a 

threshold (< 0.001) 

Combine P values



Combining P values

• Fisher’s method for meta-analyzing P 
values from statistical tests for k 
studies:

𝑜𝑏𝑠𝑒𝑟𝑣𝑒𝑑 𝑡𝑒𝑠𝑡 𝑠𝑡𝑎𝑡𝑖𝑠𝑡𝑖𝑐 = −2 ෍

𝑖=1

𝑘

ln(𝑃𝑖)

• The observed test statistic (above) is 
compared with the chi-squared 
distribution with 2k degrees of 
freedom

• From this comparison, a P value is 
obtained

• When this P value is small, it provides 
evidence that there is an effect in at 
least one study



Combining P values: how to write it up?



Combining P values: visual display of results

Albatross plot of the study sample size against P values 
(for the five continuous outcomes) Allows approximate examination 

of the underlying intervention 
effects

The contours on the plot reflect 
standardized mean differences 

(SMD)

The location of the points relative 
to the SMD contours indicates 

their likely size

Each point reflects a study’s result



Combining P values: how to write it up?







Statistical analysis
“The statistical approach used, therefore, was the combination of the significance levels (P values) [6-
8]. The rationale for this choice is that all the trials explored the same broad question, i.e. ``is 
homeopathic treatment efficacious?”, even if, for individual trials, the question asked expressed more 
specific terms and focused on a given treatment of a particular disease. Thus, unlike in the 
conventional meta-analytical methods, the method used does not involve pooling the numerical 
estimates of treatment effect sizes obtained, in our case, in very different situations. Using this 
approach, the null hypothesis tested is that the effect of interest (in this case, the efficacy of 
homeopathic treatment) is not present in any of the trials considered. If the null hypothesis is rejected, 
we can conclude that in at least one trial there is a non-null effect.”



All results suggested that there 
was strong evidence that 

homeopathy was effective in at 
least one study

When the analysis 
was restricted to 

studies with fewer 
methodological 

limitations, there 
was no evidence to 

suggest in that 
homeopathy was 

effective in any trial



Combining P values

Question addressed: Is there evidence that there is an effect in at least one study?

Purpose

Can be used to synthesize results when 

studies report

▪ no or minimal information beyond P 

values and direction of effect

▪ results of non-parametric analyses

▪ results of different types of outcomes and 

statistical tests

▪ outcomes are different across studies 

(e.g. serious side effects)

Limitations

Provides no information on magnitude of 

effects

Does not distinguish between evidence from 

large studies with small effects and small 

studies with large effects

Difficult to interpret when statistically 

significant (null hypothesis can be rejected 

on the basis of an effect in only one study)

When combining few, small studies a non 

statistically significant test should not be 

interpreted as evidence of no effect in all 

studies



Synthesis methods: Question addressed and minimum data

Method Question addressed Estimate 

of effect

Variance Direction 

of effect

Precise 

P value

Meta-analysis of effect 
estimates and 
extension

What is the common (or average) 
effect?

What intervention is most effective?

What factors modify the magnitude of 
intervention effects?

✓ ✓

Summarizing effect 
estimates

What is the range and distribution of 
observed effects? ✓

Combining P values Is there evidence that there is an 
effect in at least one study? ✓ ✓

Vote counting based on 
direction of effect

Is there any evidence of an effect?
✓



Vote counting based on direction of effect

Question addressed: Is there any evidence of an effect?

Purpose

Can be used to synthesize results when 

only direction of effect is reported, or there 

is inconsistency in the effect measures or 

data reported across studies

For each study, the effect is categorised as 

beneficial or harmful based on the direction 

of effect.

Statistical significance is NOT 

considered.

Can apply a sign test to test if there is any 

evidence of an effect (equivalent to testing if 

the true proportion of effects favouring the 

intervention (or comparator) is equal to 0.5).



Vote counting based on direction of effect

Required data: direction of effect

Minimal reporting of data and type of effect 
measure varies across studies. 

12 of 15 reported direction of effect (3 did not).

For each study, the effect is categorised as 
beneficial or harmful based on direction of effect

Statistical significance is NOT considered



Vote counting based on direction of effect: how to write it up?



Vote counting based on direction of effect: Visual display

Harvest plot • Each bar represents a result from one 
study, denoted by alphabet characters

• The bars are categorized based on their 
effects, i.e. those where the intervention 
is favourable, and those where the 
alternative intervention is favourable

• Height and shading can be used to 
depict characteristics of the studies. In 
this example:

• height depicts overall risk of bias 
judgement 
(tall = low risk of bias, medium = some concerns, 
short = high risk of bias) 

• shading depicts model of care 
(light grey = caseload, dark grey = team) 



Vote counting based on direction of effect: Visual display

Harvest plot • A series of harvest plots may be 
combined in a matrix that 
displays vote counting results 
from, for example, different 
comparisons or outcomes

• In this example, each harvest 
plot depicts the vote count for 
one comparison, but different 
air pollution outcomes



Vote counting based on direction of effect

Question addressed: Is there any evidence of an effect?

Purpose

Can be used to synthesize results when 

only direction of effect is reported, or there 

is inconsistency in the effect measures or 

data reported across studies

For each study, the effect is categorised as 

beneficial or harmful based on the direction 

of effect.

Statistical significance is NOT 

considered.

Can apply a sign test to test if there is any 

evidence of an effect (equivalent to testing if 

the true proportion of effects favouring the 

intervention (or comparator) is equal to 0.5).

Limitations

Provides no information on the magnitude of 

effects (e.g. equal importance given to risk 

difference of 5% and 50%).

Does not account for differences in the relative 

sizes of the studies.

Less powerful than methods used to combine P 

values.

May be confused with UNACCEPTABLE forms of 

vote counting:

▪ when statistical significance used to define # 

positive and # negative studies 

▪ when subjective decisions are used to define 

‘positive’ and ‘negative’ studies. 



Unacceptable methods: 
Vote counting based on statistical significance

Create two stacks of papers 

Stack 1: studies that show statistically 
significant benefit from the 
intervention

Stack 2: all other studies

If Stack 1 is highest, conclude the 
intervention is beneficial. Otherwise 
conclude that there is no effect. 

Friedman 2001

Stack1 Stack2

Stack 1. 
Statistically 
significant

Stack 2. 
NOT statistically 

significant



What are the problems with vote counting 
based on statistical significance?

• Small studies with insufficient power to detect an underlying 
intervention effect are counted as not showing benefit.

• As the number of studies (and participants) increases, the power of 
conventional vote counting tends to zero except with large studies 
and at least moderate intervention effects

• Regardless of the specific formulation, when based on statistical 
significance, all vote counting methods have serious limitations 
and can lead to the wrong conclusion.
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What to include in the protocol

• Provide details of the planned tabular structure to 
display results of individual studies

• Provide details of other synthesis and visual display 
methods that may be used
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Take home messages

• Other synthesis methods may be needed where there is 
incompletely reported data in the primary studies

• These methods differ in the completeness of the data they require, 
the hypotheses they address, and the conclusions that can be 
drawn from their findings

• Tabulation and visual display of the results should always be 
presented 
alongside any synthesis

• Synthesis methods that involve vote counting based on statistical 
significance have serious limitations and are unacceptable



Slides prepared by:
Joanne E. McKenzie and Sue E. Brennan
School of Public Health and Preventive Medicine, Monash University, Australia

Based on: 

McKenzie JE, Brennan SE. Chapter 12: Synthesizing and presenting findings 
using other methods. In: Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, 
Page MJ, Welch VA (editors). Cochrane Handbook for Systematic Reviews of 
Interventions. 2nd Edition. Chichester (UK): John Wiley & Sons, 2019: 321–348.
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