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Learning outcomes

Until the end of the lectures the students are expected to be able to:

• understand what is a systematic review

• understand the level of evidence it can provide

• understand the phases of conducting a systematic review

• know how to critically appraise a systematic review



Review Methodologies

• Systematic review

• Scoping review

• Narrative review

• Umbrella review

• Mapping review

• Critical review

• etc.



Level of Research Evidence

Meta-analysis



What is the difference between a 
systematic review and a meta-

analysis?



How we can critically 
appraise a systematic 

review?

(based on PRISMA guidelines, 2020)



TITLE



TITLE

Q1) Does the title include all the relative information of the
research question (usually the PICO acronym for
interventions) and recognize the study as a systematic
review?

• It can be written as a) question, b) purpose or c) conclusion.

Example

“The effectiveness of neurodevelopmental approach on gait of 
patients with cerebrovascular accident: a systematic review”



INTRODUCTION



INTRODUCTION

Q2) Does the introduction of the systematic review 
include information about:

a) rationale - the rationale of the systematic review

b) novelty - what it adds to these which are already 
known, what is new in relation to the existent studies

c) Importance – why it is important to perform this 
systematic review how it can contribute to clinical 
practice



Q3) Have the objectives of the study been:

a) clearly stated including all the relative information (usually 
using thee PICO acronym)?

b) supported by an appropriate argumentation?

The aims of this study were a) to conduct a systematic review of

the literature regarding the effectiveness of

neurodevelopmental approach on gait of patients with

cerebrovascular accident and b) to conduct meta-analyses in order to

investigate the effectiveness of neurodevelopmental approach on gait of

patients with cerebrovascular accident

Example



METHODS



ELIGIBILITY CRITERIA

Q4) Have the inclusion and exclusion criteria for the 
review been clearly defined?
Are they appropriate?

The PICO acronym is frequently used for helping owards this direction

e.g.

-Type of studies
-Participants characteristics
-Type of intervention
-Outcome measures



Example

Eligibility Criteria

(P)opulation: a) diagnosis of stroke, b) age > 18 y.o., c) recent stroke 
onset (< 1 month)

(I)ntervention: physiotherapy program based on Bobath principles, b) 
no application of technology, c) therapy duration of at least 2 weeks

(C)ontrol: -
(O)utcome: a) inclusion of at least one outcome measure of gait, b) at 

least two assessments of gait (one att baseline and one post-
treatment)

Design: Only RCTs
Other: a) written in English language, b) published in international 

peer-reviewed journal



INFORMATION SOURCES
Q5) Is there a clear description of:

a) the databases used
b) the date of search/access
c) Other sources used (e.g. contact with authors, references included 
in papers etc) 

Are these appropriate (e.g. is there any important source that has 
been omitted)?

Example



SEARCH STRATEGY

Is the search strategy based on an acronym (e.g. PICO)?

Is the acronym appropriate?

Are the key-words used for search appropriate?

Are there important key-words omitted increasing the danger of missing 
relative articles?

Is the connection of the keywords appropriate?

Q6) Have the full search strategies for all databases been 
appropriately selected and described?



Example

(P)opulation stroke OR “cerebrovascular accident”

AND

(I)ntervention Bobath OR “neurodevelopmental treatment” 
OR “neurodevelopmental approach”

AND

(C)ontrol -

AND

(O)utcome gait OR walking



SELECTION PROCESS

• Is the methodology of the study selection complete, clear and accurate enough in order to be 
reproducible?

The phases of the review:

• Identification: Records indentified through the initial search on databases or other sources

• Screening: Initial screening of the detected articles for findings potentially eligible articles (e.g. duplicates 
are removed, articles that are irrelative based on title and abstract are removed)

• Eligibility: Assess of the full text of he potentially eligible articles in order to apply the eligibility criteria 
and decide which are really eligible for inclusion in the synthesis

How many reviewers participated in these phases? Did they work independently of each other?

Did the researchers made any effort possible in order to retrieve inaccessible articles?

Q7) Have the methods used to decide whether a study will be included in the 
qualitative synthesis of study been described and are these methods appropriate?



Example



DATA COLLECTION PROCCESS

• Have the methods for collecting the data from the reports (e.g. data extraction 
sheets) been described?

• How many reviewers collected the data?

• Did they work independently?

• How disagreements were resolved?

• Have processes or obtaining or confirming  relevant data been described?

Q8) Have the methods used to collect data from reports been 
described and are they appropriate?



DATA ITEMS

Data may be relevant to

a) Outcome measures

b) Other variables

Q9) Have all variables for which data were sought been listed 
and defined? Are the data selected appropriate?



Example regarding the outcome measures

“Any measure of gait was eligible for inclusion. It was expected that individual would 
report data for multiple gait outcomes. Specifically, a single study may report results 
for:
a) kinematic gait characteristics based on motion analysis,
b) kinematic gait characteristics based on clinical tests
c) kinematic gait characteristics based on specialized equipment
d) functional gait based on scales. Any time-point measurement of gate was included in 
the review.”

Example regarding other variables

Data was collected on the:
report: author, year, country
Study: research design
Population: type of stroke, stroke sequence, time from stroke onset, age, gender, functional 

level
Intervention: type of NDT, duration of each session, number of sessions, frequency



EFFECT MEASURES

• Have the effect measure(s) of each outcome (e.g. risk ratio, mean 
difference, d, Pearson) been specified?

• Have thresholds or ranges to interpret the size of effect (e.g. small, 
moderate, large effect) been described?

Note: Presentation of the results of the studies by simply reporting the 
probability level (p value) is not ideal.

Example
The results of each study were presented by using Cohen’s d. Cohen’s d can be 

interpreted as small (d=0.2-0.5), moderate (d=0.5-0.8) or large (d>0.8).

Q10) Has the effect measure(s) used in the presentation of 
results been specified for each outcome? Is it appropriate?



STUDY RISK OF BIAS ASSESSMENT

Q11) Have the methods used to assess risk of bias in the included 
studies been specified? Are they appropriate?

 How the bias of the included studies was assessed?

 Were the tools used appropriate (valid and reliable)?

 How many researchers assessed the studies?

 Did they work independently?

- Simple scores for each study are not enough (each internal validity threat should be assessed)

- ROB II and PEDro scale are the most frequent tools for experimental studies

- Each methodology has its own tool



PEDro scale



ROB II



Example



REPORTING BIAS ASSESSMENT

“Bias due to missing results” may arise from “reporting biases” such as:

a) selecting non-publication (publication bias)
b) selective non-reporting of the results

• Funnel plots, Egger’s test (for publication bias)
• Comparison with the registered protocols (for reporting bias)

• ROB II (6th dimension)

Q12) Have any methods used to assess risk of bias due to missing 
results in a synthesis (arising from reporting biases) been described?



CERTAINTY ASSESSMENT

• How many researchers performed the assessment?

• How they reach to an agreement?

 The GRADE approach is potentially the most popular tool 
to assess certainty

Q13) Have any methods used to assess certainty 
(or confidence) in the body of evidence for an 
outcome been described? Are they appropriate?



GRADE rating of Quality of evidence



Example



RESULTS



STUDY SELECTION

• Number of records identified in each sage should be 
stated

• Excluded studies should be cited and reasons or 
exclusion should be stated (during the eligibility phase)

• A flow diagram is strongly advised to be used.

Q14) Have the results of the search and selection 
process been clearly described and presented?



Example



STUDY CHARACTERISTICS

• Usual characteristics which are described are:

- Authors, date
- Country of origin
- Study design features
- Characteristics of Participants
- Characteristics of the Interventions
- Data Collection / Measurements / Outcome Measures

• The characteristics are usually presented with the use Tables.

• For studies with interventions, an additional able with the characteristics of the 
intervention is suggested

Q15) Has each included study be cited and its 
characteristics be presented?



Example





RISK OF BIAS IN STUDIES

• Assessment of each dimension of internal validity / risk of bias or 
each study separately

• Τhe most frequent tools for RCTs/CCTs PEDRO, ROB II

• Other tools for other methodologies  Newcastle-Otawa Scale, etc.

• Use of tables or figures indicating for each study the risk of bias in 
each domain/component/item assessed and overall study-level risk 
of bias

Q16) Have assessments of risk of bias for each 
included study been appropriately presented? 



Example

PEDro



Example

ROBII



RESULTS OF INDIVIDUAL STUDIES

Q17) For all outcomes, for each study should be 
presented:

(a) summary statistics for each group (where 
appropriate) and

(b) an effect estimate and its precision (such as 
confidence/credible interval), ideally using 
structured tables or plots



Example



Example

Forest-plot



RESULTS OF SYNTHESES

 In systematic reviews, qualitative synthesis is performed

 It is a narrative, textual approach, analyzing and 
assessing he body of knowledge included in the review

In this synthesis:

• A general summary of the characteristics and findings of 
the included studies is provided

• The relationships between studies, exploring patterns 
and investigating heterogeneity are analyzed

• PICO is a nice guidance for such an analysis

Q18) Is there an appropriate informative qualitative 
synthesis of data? 



Example



Example



RISK OF REPORTING BIASES IN 
SYNTHESIS

• Have the results of reporting bias been 
presented?

• Selective non-reporting, funnel plots

Q19) Have the assessments of risk of bias due to 
missing results (arising from reporting biases) for 
each synthesis assessed been presented?
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Example

Funnel plot



CERTAINTY OF EVIDENCE

• Have the results of the selected tool (e.g. GRADE 
approach) have been reported (overall level of 
certainty)?

• Have the reasons for upgrading or downgrading 
the level of evidence been provided?

Q20) Have the assessments of certainty (or 
confidence) in the body of evidence for each 
outcome assessed been presented?



Example



DISCUSSION



DISCUSSION
Q21) Is there an appropriate discussion which includes:

a) a general interpretation of the results in the context of 
other evidence?

b) limitations of the studies included in the systematic 
review?

c) limitations of the current systematic review?

d) clinical or policy implications?

e) implications and suggestions or future research



QUESTIONS?


