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Objectives of this session….

• Explain what a systematic review is and the reasons for 
undertaking this type of research

• Describe the different stages of the systematic review process

• Identify components of a systematic review research question



Literature review

• What is the purpose of a literature review?

• a) summarise existing evidence

• b) make the results of multiple studies more accessible for policy makers

• c) provide a more definite answer then looking at one study on it’s own 

• d) all of the above

• A review can either be systematic or rapid
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Literature review
• “a review of the evidence based on a clearly formulated question that uses systematic 

and explicit methods to identify, select and critically appraise [all] relevant primary 
research, and to extract and analyse data from the studies that are included in the 
review.” (Cochrane Public Health)

• A review can either be rapid or systematic: 

Rapid Systematic

Timeframe Can take up to 6 months Often take 12-24 months 

Resources Sources are limited due to time constraints of 
searching

Comprehensive

Searches May apply limits e.g. language Comprehensive

Synthesis Narrative summary of findings Narrative & maybe meta-analysis

Rigor More susceptible to bias Maintain methodological rigor & ensure 
validity



Why conduct a systematic review?

• More precise estimate of an association or effect

• To inform clinical decision making

• To inform policies and guidance 

• Identify research gaps and areas for further research



Types of systematic review questions

Question Explanation Example Ideal study type

Aetiology and risk factors Are there known factors that 
increase the risk of disease?

Is smoking associated with 
increased risk of lung cancer?

Cohort

Interventions What are the effects of an 
intervention?

Is vitamin C effective for 
preventing the common cold?

RCTs

Frequency or rate of a 
condition or disease

How common is a condition 
or disease in a specified 
group?

Quantify the global variation 
in childhood myopia 
prevalence 

Cross-sectional studies

Prediction and prognosis Can the risk for an individual 
be predicted?

Predicting of myopia 
progression in school children

Cohort

Diagnostic accuracy How accurate is a particular 
diagnostic screening test?

Diagnostic accuracy of 
screening tests for COPD 
confirmed by spirometry in 
primary care

Randomised or consecutive 
sample

Phenomena What phenomena have been 

observed in a particular 

clinical problem?

Barriers to the uptake of eye 

care services

Qualitative (e.g. focus groups; 

semi-structured interviews)



Questions



Check whether a new review 
is justified



Steps in conducting a systematic review

1.Plan the review and formulate your question

2.Develop a protocol and search strategy

3.Conduct searches for relevant studies

a)Screen title and abstracts for possible inclusion

b)Screen full papers and citations for inclusion in the review

4.Develop data extraction form, pilot, extract data

5.Assess the quality of the included studies

6.Undertake data analysis and synthesis

7.Interpret results and prepare report/paper



Formulate a research question 

• P = population

• I = index test (test under examination)

• C = comparison or reference test (gold standard)

• O = outcome

• S = study design

• Your research question will inform your search strategy

• Robert L. Schmidt and Rachel E. Factor (2013) Understanding Sources of Bias in Diagnostic Accuracy Studies. 
Archives of Pathology & Laboratory Medicine: April 2013, Vol. 137, No. 4, pp. 558-565.



Activity

Identify elements of the PICOS in the following research question:

The diagnostic accuracy of high resolution ultrasound, fine needle 
aspiration or core biopsy to detect recurrence and locoregional
metastases during surveillance in patients with melanoma.



Answers
Identify elements of the PICOS in the following research question:

The diagnostic accuracy of high resolution ultrasound, fine needle 
aspiration or core biopsy (index test) to detect recurrence and 
locoregional metastases (outcomes) during surveillance in patients with 
melanoma (patients).



Develop a protocol, publish this 
on PROSPERO

• Background

• Review question

• Inclusion and exclusion criteria

• Identify research evidence

• Study selection

• Data extraction

• Risk of bias assessment

• Data synthesis

• Time plan

• Dissemination plan

PRISMA-P, 2015

http://www.crd.york.ac.uk/PROSPERO/

http://www.prisma-statement.org/PRISMAStatement/Checklist.aspx

http://www.crd.york.ac.uk/PROSPERO/
http://www.prisma-statement.org/PRISMAStatement/Checklist.aspx


Gantt chart– example in Excel



Searching for literature

The diagnostic accuracy of high resolution ultrasound, fine needle aspiration 
or core biopsy to detect recurrence and locoregional metastases during 
surveillance in patients with melanoma.



Population Index test Outcomes 

Melanoma
Skin neoplasms
tumour

Ultrasound
Ultrasonography
Fine needle biopsy
Fine needle aspiration
Core needle biopsy 

Sensitivity
Specificity
Probability
Recurrence
Likelihood ratios
Diagnostic odds ratio
False positive rate
Summary receiver operating curves

What search terms will you use?

Also consider:
Synonyms - e.g. ultrasound:  sonography, ultrasonography
Plurals - e.g. biopsy or biopsies
Spelling variants (UK vs US) e.g. randomise/randomize



Advanced skills

• Truncation – allows stemming (e.g. diagnos* = diagnosis, 
diagnostic)

• Wildcard – can be used for variant spellings (e.g. randomi$ed = 
randomised or randomized)

• Phrase searching – place inverted commas/quotations around 
phrase to retrieve exact phrase (e.g. “skin neoplasms”)

• Proximity – tumo* adj5 (mole or melanoma)

Not all databases support this form of searching and the symbols may vary!

Some tools available to translate search strategies across databases, e.g. 
https://medlinetranspose.github.io/index.html

https://medlinetranspose.github.io/index.html


Where will you look?
Bibliographic databases

Multidisciplinary
e.g. Scopus,
Web of ScienceCore health

e.g. MEDLINE, EMBASE

Other topic areas
e.g. PsycINFO (psychology)
ASSIA (social sciences)
ERIC (education)

Bibliographic 
databases

Trials
e.g. CENTRAL, 
Clinicaltrials.gov

Systematic reviews
e.g. CDSR, DARE 
(Cochrane Library)

Economic evaluations
e.g. NHS-EED (Cochrane 
Library)



Study selection

• Reference manager software package (e.g. Endnote; Rayyan). 

Two stages:

1. Screening of titles and abstracts against eligibility criteria

2. Screening of full papers identified as possibly relevant



Flow of include and excluded 
studies



Data extraction

• Data extracted from each 
included study will be based 
upon the Standards for 
Reporting Diagnostic Accuracy 
(STARD 2015) checklist

• Data extracted from each study 
will be verified independently by 
a different reviewer

• Any disagreements are referred 
to a third researcher for 
resolution

• Studies reported by the same 
centres with overlapping 
populations are selected for 
inclusion we will use the most 
recent publication reporting the 
full data set required for 
diagnostic test performance



What is bias?

Systematic error or deviation from the truth = wrong association between 
intervention and outcome.

Types of bias:

• Selection bias – allocation sequence concealment

• Performance bias – blinding not always possible

• Detection bias – blinding assessors

• Reporting bias – only reporting differences

• Attrition bias – unequal loss of participants

Risk of bias assessment



Tools for assessing risk of bias

• Cochrane risk of bias tool (RCTs): low, moderate or high risk of bias

• ROBINS-I (non-randomized, quantitative studies: quasi-experimental 
studies, cohort studies, case-control studies, cross-sectional studies)

• Critical Appraisal Skills Programme (tools for various study designs, 
including qualitative)

• QUADAS-2 (Quality Assessment of Diagnostic Accuracy Studies) tool



Questions



Data synthesis (1) narrative synthesis

Results from different studies need to be synthesised

All systematic reviews narrative synthesis. 

• Tabulate study characteristics 

• Arrange studies in groups

• Report the same information in the same order for each study

• Best available evidence approach 

• Examination of moderator variables



Data synthesis (2) meta-analysis

• A statistical analysis which combines the results of several independent 
studies examining the same question 

• Explains observed heterogeneity in the results of studies included in the 
review

• Usually done using specialised statistical software:
• RevMan

• Stata

• SPSS

• SAS

• R

• For systematic reviews of medical tests, a meta-analysis often focuses on 
synthesis of test performance data (Borenstein et al., 2009)



Checklist of items to include when reporting a 
systematic review or meta-analysis.

Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009) Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The 
PRISMA Statement. PLOS Medicine 6(7): e1000097. https://doi.org/10.1371/journal.pmed.1000097
http://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1000097

http://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1000097
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