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What is a Literature Review?

• The general term for all attempts to synthesize the results and conclusions of 
two or more publications on a given topic. 

• Depending on the method used to collect the data (publications) and how the 
data were synthesized, there are 3 main types of literature reviews:

1) Narrative review (Basic Science - Mechanisms)
2) Systematic review (Clinical Science)
3) Meta-analysis review (Clinical Science)
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Levels of Literature Reviews

• Narrative reviews are usually about BASIC SCIENCE topics, so review research 
about what things are, or how things work.

• Systematic reviews are reviews about a clearly formulated CLINICAL research 
question that uses a systematic method to identify, select, and critically evaluate 
the relevant clinical research, and to collect and analyse data from the studies 
that are included in the review.

• Meta-analysis:
Provides quantitative evidence.
Use of statistical methods to combine the results of various independent, 

similar CLINICAL studies.
More precise calculation of one estimate of treatment effect that could be 

achieved by any of the individual, contributing studies.
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What is a Systematic Review?

• A systematic review attempts to:
 collate all empirical evidence that fits pre-specified eligibility criteria.
answer a specific CLINICAL research question (i.e., is about the efficacy of an 

intervention for a specific health outcome).

• A systematic review uses an explicit, systematic method that is selected with a 
view to minimizing bias (to stop you from choosing studies you like). Thus 
providing more reliable findings from which clinical conclusions can be drawn to 
aid your clinical decision making process.
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Why Do We Use Systematic Reviews?

• To investigate all available CLINICAL evidence that supports or refutes a 
particular “topic of interest”. E.g., how effective is chiropractic care for pain 
relief?

• To summarise the existing evidence concerning a treatment or intervention or 
technology on a specific health care outcome, e.g., to summarize the empirical 
evidence of the benefits and limitations of a specific intervention for a specific 
health care outcome.

• To identify side effects / safety aspects of health care interventions.
• To identify any gaps in current research in order to suggest areas for further 

investigation.
• To provide a background in order to appropriately position new research 

activities.
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Characteristics of a Good Systematic Review

• Clearly stated set of objectives with pre-defined eligibility criteria for 
studies.

• Explicit, reproducible methodology.
• Systematic search that attempts to identify all studies that would 

meet the eligibility criteria.
• Assessment of the validity of the findings of the included studies.
• Systematic presentation, and synthesis, of the characteristics and 

findings of the included studies.
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Conducting Systematic Reviews
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Steps for Conducting a Systematic Review
• To conduct a good systematic review, as highlighted in the previous slide, following steps should be 

performed in order:

1. Planning a review
 Identification (why review is needed?)

 Specifying your research question

Developing your review protocol

 Evaluating your review protocol

2. Conducting a review
 Identification of research (publications)

 Selection of primary studies

Quality assessment

Data extraction and monitoring

Data synthesis

3.   Reporting a review

 Specifying where and how the results will be 
presented

 Formatting the main report
 Evaluating the main report
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Planning: Identification

• What are the review’s objectives?

• What sources were searched to identify primary studies? 
Were there any restrictions?

• What were the inclusion/exclusion criteria and how were 
they applied?

• What criteria were used to assess the quality of primary 
studies?
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Planning: Research Question

• The most important part of any systematic review. The 
question(s) drive(s) the entire methodology:

• The search process must identify primary studies that 
address the research questions.

• The data extraction process must extract the data items 
needed to answer the questions.

• The data analysis process must synthesize the data in such 
a way that the questions can be answered.

• For example: What evidence is there that chiropractic 
interventions can help treat asthma?
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Planning: Research Question (PICO)

• PICO is one of the most widely 
used models to come up with 
search terms from a research 
question.

• PICO stands for Population, 
Intervention, Comparison, 
Outcome.

• So, you need to identify your 
population, what kind of 
intervention are you interested 
in, what kind of comparison you 
want, and what are your outcome 
variables of interest.
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Planning: Research Question (PICO)
Population Intervention Comparison Outcome

Who is your patient?
Age, sex, race, health 
status

What kind of intervention you are 
interested in?
Spinal adjustment, medication or 
invasives surgeries

Are you 
comparing your 
intervention or 
medication?

What do you want to 
look at? Improved 
symptoms, diagnosis

Population Intervention Comparison Outcome

Adults with history of 
neck pain.

Spinal adjustment Usual care Reduction in neck pain

In adults with neck pain (P), does spinal adjustment (I) compared with usual care
(C) help reduce neck pain (O)?

Example
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Planning: Developing Review Protocol

• A review protocol specifies the methods that will be used to undertake a specific 
systematic review.

• Background: the rationale for the survey.
• The research questions that the review is intended to answer.

• The strategy that will be used to search for primary studies including search terms and 
resources to be searched: digital libraries, specific journals and proceedings.

• Study selection criteria: used to determine which studies are included in, or excluded 
from.

• Study selection procedures: how the selection criteria will be applied. E.g., how many 
assessors will evaluate each prospective primary study, and how disagreements among 
assessors will be resolved.
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Planning: Developing Review 
Protocol

• Study quality assessment checklists and 
procedures: quality checklists to assess the 
individual studies.

• Data extraction strategy: how the information 
required from each primary study will be obtained.

• Synthesis of the extracted data: defines the 
synthesis strategy.

• Dissemination strategy (how and where the 
results will be presented).
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Conducting: Identification of Research
• Generating a comprehensive and reproducible search strategy.
• Preliminary searches aimed at both identifying existing systematic reviews and assessing 

the volume of potentially relevant studies.
• Trial searches using various combinations of search terms derived from the research 

question.
• Checking trial research strings against lists of already known primary studies.
• Consultations with experts in the field.
• Database Bias - “No single database is likely to contain all published studies on a given subject.”
• Publication bias: The problem that positive results are more likely to be published than 

negative results. The concept of positive or negative results sometimes depends on the 
viewpoint of the researcher.

• Scanning the grey literature.
• Scanning conference proceedings.
• Searching clinical trials registries.
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Conducting: Identification of Research
• Bibliography Management using software such as Endnote, and Mendeley.
• Documenting the Search (The process of performing a systematic literature review must be 

transparent and replicable (as far as possible).

Data Source Documentation

Digital Library Name or database, search strategy for the database, 
date of search, years covered by research

Journal Hand Searches Name of journal, years searched

Conference proceedings Title of proceedings, name of conference, journal 
name

Efforts to identify unpublished studies Research groups or researchers contacted (contact 
details) and research websites searched

Other sources Date searched, URLs, or any other searches
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Conducting: Study 
Selection

• Study selection criteria: to identify those 
primary studies that provide direct 
evidence about the research question. 
Inclusion and exclusion criteria should be 
based on the research question.

• Do spinal adjustment help reduce neck 
pain in adults with a neck pain history?

• Inclusion Criteria: adults (you can define 
age group as well) and have a history of 
neck pain.

• Exclusion Criteria: People with 
neurological disorders, people with 
vestibular impairment, and people with 
musculoskeletal injury.
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Conducting: Study Selection
• Study selection process:

 Language
 Journal
 Authors
 Setting
 Participants or subjects
 Research design
 Date of publication

• Reliability of inclusion decisions:
 When two or more researchers assess 

each paper, agreement between 
researchers can be measured using 
predefined methods.
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Conducting: Study Selection

Identify relevant studies

Exclude studies based on 
the title

Exclude studies based on 
the abstract

Primary Papers

1000 Studies

400 Studies

100 Studies

20 Studies
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Conducting: 
Study Selection: 
PRISMA

• The PRISMA flow 
diagram depicts the flow 
of information through 
the different phases of a 
systematic review. 

• It maps out the number 
of records identified, 
included, and excluded, 
and the reasons for 
exclusions.

© Haavik Research 2022



Conducting: Quality Assessment

The quality assessment of studies is done:

• To investigate whether quality differences provide an 
explanation for differences in study results.

• As a means of weighting the importance of individual 
studies when results are being synthesized.

• To guide the interpretation of findings and determine 
the strength of inferences.

• To guide recommendations for further research.
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Please NOTE that systematic reviews are reviews 
of CLINICAL research (NOT Basic Science research)

• Clinical research answer questions 
about efficacy and safety of 
interventions to help with a particular 
health condition or health outcome.

• Basic science studies answer questions 
about mechanisms or what 
phenomena are.
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Conducting: Quality Assessment
• Development of Quality Instruments/Criteria:
Design (assess the designs of included studies)
Conduct (assess the conduct of included studies)
Analysis (what analysis techniques were used? Were they robust?)
Conclusions (how conclusions were derived? What conclusions were made)

• For example, you can ask about a study’s data analysis (was it robust). 
Now to check the quality of data analysis you will look for the following 
answers:
Was the data investigated to identify outliers and to assess distributional 

properties before analysis?

• Similarly, you can question a study’s number of participants and score 
each study (more subject: higher score).
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How to do this Critical Evaluation of all the 
Included Publications is Complex

• Covered in many different classes on ChirosAcademy.com:
• Introduction to critical evaluation.
• A closer look at critical evaluation.
• Each individual class on the various designs (systematic reviews, narrative 

reviews, meta-analyses, case control studies, observational studies, cross 
sectional studies, cohort studies, an introduction to randomised controlled 
trials, a closer look at randomised controlled trials, and introduction to the 
experimental design, a closer look at the experimental design, etc, etc).

• Each study design requires its own quality assessment checklist!
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Conducting: Quality Assessment

• There are different checklists available to 
assess the quality of the data (selection 
depend on study design).

• E.g., CONSORT checklist for RCTs.
• E.g., Cochrane tool to assess bias in 

RCTs.

• Example of one of Cochrane domain to 
asses a risk of bias during randomization 
in RCT is shown. 

• Quality can be improved by using more 
reviewers.

Signalling questions Response options
1.1 Was the allocation sequence 
random?

Y / PY / PN / N / NI

1.2 Was the allocation sequence 
concealed until participants were 
enrolled and assigned to 
interventions?

Y / PY / PN / N / NI

1.3 Did baseline differences 
between intervention groups 
suggest a problem with the 
randomization process? 

Y / PY / PN / N / NI

Risk-of-bias judgement Low / High / Some concerns
Optional: What is the predicted 
direction of bias arising from the 
randomization process?

NA / Favours experimental / 
Favours comparator / Towards 

null /Away from null / 
Unpredictable
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Conducting: Data extraction

• Think about what data you need to extract from included studies to answer your 
research question.

• Pilot a draft data extraction form. A data extraction form is usually a table 
including all the key features (related to your research question) of the included 
studies.

• Data extraction form usually has details such as primary author, journal name, 
study design, study sample, intervention, outcomes, and your takeaway from the 
study.

• Next slide shows a data extraction form from a similar study which we presented 
PRISMA flowgraph in previous slide.
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Study Participants Primary Task setup Stimuli Target ERPs Main Findings 

 

(D. S. Goodin 
et al., 1983) 

 

14 Healthy  

 

Age: 

31.0±7.0 years 

 

Tone Discrimination 

Oddball paradigm  

 

Stimulus type: 
Simple tones 

 

 

P165 , N200  , 
P300  

Chapter 3: Latency of P165 , N200  and P300  increased 
with increasing task difficulty. 

Chapter 4: Amplitude of P165  increased with 
increased task difficulty 

 

(Polich, 1987b) 

 

16 Healthy 

 

Age: 

21.2±2.6 years 

 

Tone Discrimination 

Oddball paradigm  

 

Stimulus type: 
Simple tones 

 

 

P300  

Chapter 5: Amplitude of P300  decreased and latency 
increased with increased task difficulty. 

Chapter 6: No interaction of task difficulty and ISI. 
Chapter 7: Amplitude and latency of P300  was 

influenced by the combination of task, 
probability of stimulus presentation, and ISI. 

(Novak et al., 
1990) 

 

8 Healthy 

 

Age: 

36.0 ± 6.0 years 

 

Tone Discrimination 

Oddball paradigm  

 

Stimulus type: 
Simple tones 

 

N𝐴𝐴 , MMN, 
N200  & P3𝐛𝐛 

Chapter 8: The latency of MMN, 𝑁𝑁200  and P300𝐛𝐛 
increased with increased cognitive workload. 

Chapter 9: No effect on N𝐴𝐴. 
Chapter 10: The amplitude of MMN was not 

affected by the task difficulty. 
Chapter 11: MMN represented an outcome rather 

than a process (Duration of MMN remained the 
same). 

 

 

(Kramer et al., 
1995) 

 

10 Healthy navy 
radar operators 

 

Age: 

28.5± 5.5 years 

 

One Primary Task 

 

Radar Monitoring 

 

Oddball paradigm  

 

Stimulus type: 
Simple tones 

 

N100, N200 , P200   
, MMN and 
P300  

Chapter 12: Amplitude of 𝑁𝑁100 ,𝑁𝑁200 ,𝑃𝑃200  and 
MMN decreased with increased cognitive 
workload. 

Chapter 13: P300  was not generated by task-
irrelevant ignored auditory probes. 

Chapter 14: Successfully evaluated cognitive 
workload using ignored auditory probes. 
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		· Amplitude of  decreased and latency increased with increased task difficulty.

· No interaction of task difficulty and ISI.

· Amplitude and latency of  was influenced by the combination of task, probability of stimulus presentation, and ISI.



		(Novak et al., 1990)

		

8 Healthy



Age:

36.0 ± 6.0 years

		

Tone Discrimination

		Oddball paradigm 



Stimulus type: Simple tones

		

MMN,  & 

		· The latency of MMN,  and  increased with increased cognitive workload.

· No effect on .

· The amplitude of MMN was not affected by the task difficulty.

· MMN represented an outcome rather than a process (Duration of MMN remained the same).



		



(Kramer et al., 1995)

		

10 Healthy navy radar operators



Age:

28.5± 5.5 years

		

One Primary Task



Radar Monitoring

		

Oddball paradigm 



Stimulus type: Simple tones

		

  , MMN and 

		· Amplitude of  and MMN decreased with increased cognitive workload.

·  was not generated by task-irrelevant ignored auditory probes.

· Successfully evaluated cognitive workload using ignored auditory probes.



		(Berti & Schroger, 2003)

		

10 Healthy



Age:

22.5±3.5 years





		Tone Discrimination

		Oddball paradigm 



Stimulus type: Simple tones

		,  and MMN

		· MMN was not modulated by the task difficulty.

· P3a reduced with increased task difficulty.

· N1 amplitude was decreased in high workload.

· Less attention to stimulus was given under high workload conditions.









Conducting: Data extraction

• Data extraction procedures:

Whenever feasible, data extraction should be performed independently by 
two or more researchers. 
Data from the researchers must be compared and disagreements resolved 

either by consensus among researchers or arbitration by an additional 
independent researcher.

• Multiple publications of the same data:

It is important not to include multiple publications of the same data in a 
systematic review synthesis because duplicate reports would seriously bias 
any results. When there are duplicate publications, the most complete should 
be used.
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Conducting: Data synthesis

• Collating and summarizing the results of the included primary studies. 
The data synthesis activities should be specified in the review protocol.

• In Descriptive (Narrative) Synthesis: provide a story about how we think 
the studies add to a joint conclusion. Provide theoretical evidence such 
as interviews or type of intervention effect. 

• In quantitative Synthesis: quantitative data should also be presented in 
tabular form including:
Sample size for each intervention.
Estimates effect size for each intervention with standard errors for each 

effect.
Difference between the mean values for each intervention, and the 

confidence interval for the difference.
Units used for measuring the effect.

© Haavik Research 2022



Conducting: Data synthesis 
(Qualitative vs Quantitative)

• Quantitative results are presented in the form of charts and tables whereas 
Qualitative Synthesis tries to integrate studies comprising natural language 
results and conclusions, where different researchers may have used terms 
and concepts with subtly (or grossly) different meanings.

• Synthesize the quantitative and qualitative studies separately.
• Then attempt to integrate the qualitative and quantitative results by 

investigating whether the qualitative results can help explain the quantitative 
results. 

• For example, qualitative reasons may explain why an intervention does or 
does not work in specific circumstances.
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What Kind of Evidence Can 
You Claim 

From a Systematic Review

• Best type of evidence to make claims 
about efficacy, safety and side 
effects of an intervention for a 
particular health outcome

• CLINICAL evidence

• Cause and effect (intervention –
health outcome)

• Efficacy

• Safety (side effects)
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Reporting a Systematic Literature Review 
• After planning and conducting your systematic literature review, the last step is 

to report your findings. You can report your finding in a journal or conference or 
both.

• To report your findings, you need:
• Specifying the Dissemination Strategy
Journals
Conferences

• Formatting the Main Systematic Review Report
Technical Report
Section of a thesis
Journal or conference format

• Evaluating Systematic Review Reports
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Problems with Conducting: 
A Systematic Review
• The protocol design may not have identified all the variations in the selection 

and reporting of relevant primary studies.
• Selection of the digital libraries to be searched and whether the search is 

automated or manual.
• A manual search involves looking at the back issues of a set of journals (either 

paper or online) and deciding from the title and abstract which individual papers 
are candidates for inclusion in the review.

• An automated search uses strings, usually based on complex Boolean formulas 
(defined in your search strategy), to turn up papers in online catalogs.
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Problems with Conducting: 
A Systematic Review: Automated Searches

• An automated search is usually preferred, where you define your search terms and join 
them using Boolean formulas to search your papers in digital libraries.

• For example, you want to look at studies including chiropractic adjustment in people with 
neck pain. Your Boolean formula of terms can be ((chiropractic adjustment OR spinal 
adjustment) AND Neck pain).

• There can be issues with such searches:
1. Digital libraries have different interfaces and different tolerances for the complex Boolean 

formulas typically used by researchers to turn up relevant papers.
2. Digital libraries also have different procedures for searching the body of the paper, or only 

the title, abstract, and keywords. 
3. Automated searches from different sources may overlap (i.e., the same paper may be 

found in different digital libraries), and every search includes many irrelevant papers.
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Problems with Conducting: 
A Systematic Review: Manual Searches

• Select the journals and conference proceedings you intend to search.
Justify your selection of sources. However, rather surprisingly, in one case study 

we found that a targeted manual search was much quicker than a broad 
automated search.

• In practice, need for a mixed strategy.
If you do a manual search of some sources (including specialist conference 

proceedings), this should give you a baseline set of candidate primary studies 
against which you can validate the efficacy of your automated search strings.

• Alternatively, a domain expert can identify a baseline set of papers.
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Summary
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Take-home Messages
• There are three main types of literature reviews:

1) A systematic review (clinical science)
2) A meta-analysis (clinical science)
3) A Narrative review (basic science)

• The purpose of a systematic review is to summarise the existing 
evidence concerning a treatment or intervention or technology on 
a specific health care outcome.

• Systematic reviews answer clinical research questions (effects of 
interventions for particular health outcomes).

• Systematic reviews also good to address safety and side effects of 
clinical interventions.

© Haavik Research 2022

• PRISMA checklist is used to 
assess the quality of a 
systematic review.

• A systematic review should be 
transparent and reproducible. 

• The PICO method is good for 
identifying key search terms:

• P Population, Problem,    
Patient

• I Intervention
• C Comparison, Control
• O Outcome



Take-home Messages

• When assessing the quality of each study, your review identifies you need to use 
the appropriate quality checklist for each different study design. 

• E.g., for an RCT use CONSORT, and there is also a Cochrane Collaboration tool to 
assess an RCT for bias.

• To help you appropriately quality assess the various types of research designs, 
there are many classes that look at this on ChirosAcademy.com.

• When summarising the findings of all your review studies, you can do this both 
in a qualitative manner and a quantitative manner.
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