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Purpose of this Guide

The purpose of this guide is to provide a brief overview of the critical appraisal process.
Assessing the validity of research studies can be a complex and time-consuming undertaking. If
you are conducting a lengthy evaluation, you may wish to consult more exhaustive critical
appraisal resources (a list of suggested further reading has been appended to this guide).
Participation in the Skills Enhancement for Public Health program offered by the Public Health
Agency of Canada is recommended prior to attempting in-depth critical appraisal.

What is Critical Appraisal?

“Critical appraisal is the process of systematically examining research evidence to assess its
validity, results, and relevance before using it to inform a decision”
(Hill and Spittlehouse, 2001, p.1).

Critical appraisal is an essential step in the process of putting research into practice. Asking
questions about an article’s research methodology, scrutinizing its data collection and analysis
methods, and evaluating how its findings are presented will help you to determine whether that
article’s conclusions should influence practical decision-making.

Why Ciritically Appraise Research Evidence?

It is crucial to critically evaluate research evidence in order to facilitate evidence-based practice,
which is the use of the best evidence available to guide decision making and program design.
The term “best evidence” emphasizes the fact that it is the quality and not the quantity of
evidence that is of primary significance. Critical appraisal allows you to distinguish the best
available evidence from within a large body of research.

Using a best-evidence approach allows you to:

e Retrieve reliable, up-to-date information about which interventions do and do not work
for a particular public health topic;

e Control the amount of literature that you will need to analyze; and

e Feel confident that public health decision making is based on the “best of the best”
information available on a particular topic.
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Evidence-Based Medicine vs. Evidence-Based Public

Health

Fundamental differences between the fields of medicine and public health demand unique
approaches to evidence-based practice for each discipline. Evidence-based public health is
defined as “the development, implementation, and evaluation of effective programs and policies
in public health through application of principles of scientific reasoning, including systematic
uses of data and information systems, and appropriate use of behavioral science theory and
program planning models.” (Brownson, EBPH, 2003). The chart below outlines the major
differences between evidence-based medicine and evidence-based public health.

Evidence-Based Medicine

Evidence-Based Public Health |

Definition The process of systematically The process of systematically
finding, appraising, and using finding, appraising, and using
contemporaneous research contemporaneous clinical and
findings as the basis for clinical community research findings as the
decisions basis for decisions in public health

Steps in the 1. Formulating a clear 1. Formulating a clear question

Process guestion from a patient’s from a public health problem

problem

2. Searching the literature 2. Searching the literature

3. Appraising the evidence 3. Appraising the evidence

4. Selecting the best evidence 4. Selecting the best evidence
for clinical decision for a public health decision

5. Linking evidence with 5. Linking evidence with public
clinical experience, health experience,
knowledge, practice, and knowledge, practice, and the
the patient’s values and community’s values and
preferences preferences

6. Implementing findings in 6. Implementing findings in
clinical practice public health practice and

programs

7. Evaluating results 7. Evaluating results

Goal The best possible management of | The best possible management of
health and disease in individual health and disease and their
patient(s) determinants at the community level

Source: Jenicek, Milos and Sylvie Stachenko. 2003. Evidence-based public health, community medicine,
preventive care. Medical Science Monitor: 9(2): p, SR2.
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When should you Critically Appraise?

Just a few of the instances in which it is important to use critical appraisal include:

Conducting literature reviews for grant proposals;

Evaluating the effectiveness, costs, and benefits of health programs;
Establishing new health programs;

Implementing policies; and

Public health decision making, especially at the senior management level.

How to Critically Appraise a Research Article

The way in which you critique research evidence will differs slightly according to the type of
study you are appraising (e.g. randomized control trials (RCTSs), systematic reviews,
observational studies, meta-analysis, etc.).

Systematic reviews are a reliable source of evidence due to the fact that they appraise and
summarize numerous primary research studies. However, they are not available on every public
health topic. If a systematic review related to your topic has not been conducted, you will have to
look at other types of studies in order to find the best available evidence.

Once you have conducted a literature search and obtained full text articles, you can begin the
critical appraisal process. Consider the following questions to assess the quality of the article:

Is this article relevant to my issue and setting?

1.1 Read the abstract
Use the information found in the abstract to answer the questions below.

Are your issues discussed there?

What are the main findings of the research?

Do you want to know more after reading the abstract?

Was the research done in a similar setting to yours?

Does it address a related question? (Even research that covers your issue
indirectly can be useful.)

e Are there reasons to doubt the findings without reading the whole article?

You may conclude that the study is not reliable merely by reading the abstract. If this
is the case, move on to another article!
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1.2 Read the Introduction and Discussion sections

To further assess the relevance of a study, you will look to those sections of the
research article which describe in more detail the objectives and context of that study.
The Introduction and Discussion sections will help you to identify the key concepts,
goals, subjects, and themes of the research.

Focus on the time, place and circumstances of the population and setting studied.
How similar or different is the study population or setting to yours? Is a difference
likely to matter for the issue at hand?

1.3 Consult the Methods section

The Methods section will give you a step-by-step description of exactly how the study
was carried out. In this section you should take note of:

e Where the study was done (on site, at home, administrative setting, etc.);

e From whom the data was collected (primary from staff, patients, families; or
secondary from databases); and

e How the data was collected (interviews, focus groups, questionnaires, surveys,
observations, etc.).
If you have found this article to be useful and wish to continue evaluating it, move on
to question 2.

What are the author’s conclusions?

2.1 Compare the abstract to the Discussion section.

The discussion section is more detailed and precise than the abstract, and will explain

the limitations of the research and possible implications which are not mentioned in
the abstract.

2.2 Compare the raw data contained in tables with the results analyzed in the
Discussion and Conclusions sections.

Avre the results reported in the conclusions consistent with what is reported in the
tables? Is the interpretation consistent with what the actual findings were? They
should be consistent, but aren’t always.

2.3 How well are the results related to other research on the same topic?

In the Discussion or Conclusions section, is there a review of how these results
compare or contrast with prior research? If this report found something different from
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previous research, then it’s important to progress to question 3 on appraising the
reliability of the findings.

How confident can | be about the findings?

Peer-reviewed journals provide some measure of ‘quality control’ for formally published
research. Peer-reviewed journals require submissions to pass through rigorous review by experts
in the field before they are published. You can tell if a journal is peer reviewed by looking inside
the front cover or in the submission requirements for the journal. However, even peer-reviewed
resources vary in quality (Benos et al., 2007).

To determine if a study’s findings are trustworthy, you will review the Methods section. There
are five factors that influence the reliability of research results:

SAE I

Completeness of the model that is analyzed (if there is one)

Quality and relevance of the measures used and their relationship to the model
Quiality of the data

Ability to control for differences between groups being compared
Appropriateness of the statistical methods given the nature of the data generated

3.1 How complete is the model?

A model is a description of the relationship between a dependent variable and the
outcome with which it is believed to be associated. A model may also specify how the
dependent and independent variables are conceptually related to one another. The
following questions will help you to evaluate the completeness of a model:

Are all the relevant factors included in the research?

How complete/relevant is the theory?

Are important factors or variables left out of the theory?

Are important theoretical factors accounted for in the analysis?

Does the model explain the “facts” as you currently understand them? If not,
re-examine both the “facts” and your understanding of them.

How important are the variables that may have been left out?

Does the study take, for example, socioeconomic or other variables into
account in a reasonable way?

Does the study consider special contextual events, study location or patient
characteristics that might influence the results?

Are omitted variables correlated with important policy or program variables?
How would this affect the results?
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3.2 How good are the measures?

e Do the measures accurately reflect what the researcher was trying to measure
(validity)?

e How clear and appropriate are these measures? (Too broad? Too narrow?
Ambiguous?)

e Are they actual measures or proxy measures?

e Are the measures well established in either prior research or through pilot testing
by the researcher, or are they ad hoc?

3.3 How good is the data?

Measures (and the conclusions drawn from them) are only as good as the data used to
construct them. Lots of missing data or a poor response rate can limit the reliability of
the findings.

3.4 Does the study adequately control for differences between the groups being
compared?

Many studies at least implicitly involve comparison across groups (control vs.
intervention, age groups, genders, etc) on defined outcomes. The study should
minimize (i.e. control for) all other differences between the groups being compared
other than the variable being measured by the study. This is what randomization tries
to achieve in clinical trials.

If this control is impossible (which is often the case in health services research due to
ethical concerns), the study should adequately control for differences by other
methods (e.g. matching).

Of particular importance is the selection of subjects. This is complicated because
subjects assigned to the intervention group may be different from those assigned to
the control group in ways that can’t be directly measured. However, there are a wide
range of methods to control for selection, such as the use of statistical adjustments
(e.g. stratifying by age or illness level). Ideally, a research article will acknowledge
the need to control for selection bias and will describe the researcher’s method for
doing so.

How similar or different are the groups being compared?
e |f the groups are different, how would you expect the differences to influence

the outcome being studied?
e How have the researchers tried to control for these differences?
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Is there a risk of selection bias?

e How have the researchers addressed this?
e Note there are also a host of other biases (some quite subtle) that have an
impact on research.

3.5 Are the statistical methods appropriate?

You may not be a statistician or methodologist, but the following questions can help
sort out this issue:

What was the reason the research was done?

Was the method a good match for the purpose? If the purpose is to understand the
patient experience, a survey or qualitative study may be the best design; if the
purpose is to determine which treatment has better outcomes, a controlled trial is a
better match.

Is the sample large enough to produce significant results? Is the effect size clinically
or operationally relevant?

Relevant differences may not be “statistically significant” in a small sample. Is this
discussed in the case of negative findings? If results are not statistically significant,
were the study groups being compared too small to be able to detect an effect?
Is there a discussion of how the methods relate to those used in other studies?
Sometimes authors will explicitly state their reasons for choosing the research

methods that they have used; this may indicate to you whether they have addressed
study design flaws identified in previous research.

How can the results be applied to public health practice?

The application of research findings to community interventions is an integral part of public
health practice. It is important to consider how the results of a study can realistically be
integrated into local practice. The following questions will guide your assessment of the
applicability of a study’s results:

e How can the results be interpreted and applied to public health? Can I apply it to my
program/policy?

e Were all important public health outcomes considered?

o Are the benefits worth the costs and potential risks?
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Quick Reference: Key Questions

The following summary has been formatted for quick reference. Print this page and keep it close
at hand when conducting critical appraisal of your public health research results.

Quick Reference: Key Questions for Critical Appraisal of Public
Health Research

Is the article relevant to your topic?
»  Are the issues discussed in the abstract of interest to you?

»  Was the research done in a similar setting to yours?

What are the results?
»  Were the results similar from study to study?
»  What are the overall results of the study?
»  How precise are the results?
>

Can a causal association be inferred from the available data?

Are the results valid?
»  Did the review explicitly address the public health question?
»  Was the search for relevant studies detailed and exhaustive?
»  Were the primary studies of high methodological quality?

Can the results be applied to public health practice?
»  Can | apply the results to my program/policy?
»  Are all important public health outcomes considered?
»  Are the benefits worth the costs and potential risks?

Adapted from: Partners in Information Access for the Public Health Workforce. Public health information and data tutorial.
Evidence-based public health: key concepts. Steps in searching and evaluating the literature. Available at:
http://phpartners.org/tutorial/04-ebph/2-keyConcepts/4.2.5.html.
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Critical Appraisal Form for Public Health Research

Print one form for each article that you will be appraising. Copy the citation for the article that
you will be appraising into the grey box below. Record your answer to each question and keep
track of your comments. Keep this form as a record of your appraisal for future reference.

Citation:

Is this article relevant to my issue Comments
and setting?
YES
e Does the study address a topic
related to my research question?
e Was the research conducted in a L4
setting similar to mine?
Are the results presented Comments
objectively?
e Are the results from all included e
studies clearly displayed?
e Are the results similar to those NO
found by other studies on the
same topic?
Are the author’s conclusions Comments
justified?
e Isthere a conclusive result?
o Are there any numerical YES
outcomes?
o Are the results reported in the
data tables consistent with those NO
described in the Discussion and
Conclusions sections?
o Are potential discrepancies
discussed?
Critical Appraisal of Research Evidence 101 Page 11 of 16
ophle

© OPHLA 2008


http://www.ophla.ca/

Is the research methodology
clearly described and free of bias?

For review articles:

Is there a list of the specific
bibliographic databases that
were searched?

Are the search terms listed?

Are informal information
sources included (grey literature,
expert opinion, etc.)?

Are non-English language
articles included?

For primary studies:

Are the results precise (is there a
confidence interval)?

Are the statistical methods
appropriate?

Can the study be reproduced?

YES

NO

Comments

Can | be confident about findings?

Does the study have a clearly
stated objective and focus on a
clearly defined issue?

Does it describe the population
studied, the intervention given,
and the outcomes?

Is the model that is being
analyzed complete?

Are the data valid and of good
quality?

Were the included studies
quality assessed? What measures
did they use?

Is there a control group?

YES

NO

Comments

Should I apply the results to local
public health practice?

Can the results be interpreted
and applied within the scope
public health practice?

Are the benefits worth the
potential harms and costs?
Are all important public health
outcomes considered?

YES

NO

Comments
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Online Critical Appraisal Tools

The National Collaborating Centre for Methods and Tools (http://www.nccmt.ca/)
is currently developing a critical appraisal framework that is specifically tailored to
public health research. It will soon be available online. This guide will be the
definitive critical appraisal resource for public health practitioners in Canada.

AGREE Instrument
Available at: http://www.agreetrust.org/instrument.htm

The purpose of the Appraisal of Guidelines Research & Evaluation (AGREE) Instrument
is to provide a framework for assessing the quality of clinical practice guidelines. It
originates from an international collaboration of researchers and policy makers who work
together to improve the quality and effectiveness of clinical practice guidelines by
establishing a shared framework for their development, reporting and assessment.

A Beginner’s Guide to Judging Research Studies
Available at http://www.cihr-irsc.qc.ca/e/34192.html

This is a succinct guide to critical appraisal written by John Frank, Scientific Director at
the Canadian Institutes of Health Research. Although this article focuses on making
sense of media reports of new health research, the astute questions Frank poses can be
applied directly to research studies themselves.

CASP Critical Appraisal Tools
Available at: http://www.phru.nhs.uk/Pages/PHD/resources.htm

The UK-based Critical Appraisal Skills Programme (CASP), a division of the NHS’s
Public Health Resources Unit, has developed a customized critical appraisal checklist for
each common type of research study. Direct links to each of the 6 appraisal tools are
listed below:

e Qualitative Research
http://www.chsrf.ca/kte docs/casp qualitative tool.pdf

e Review Articles (including Systematic Reviews)
http://www.phru.nhs.uk/Doc Links/S.Reviews%20Appraisal%20Tool.pdf

e Case Control Studies
http://www.phru.nhs.uk/Doc Links/Case%20Control%2011%20Questions.pdf

Critical Appraisal of Research Evidence 101 Page 13 of 16
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e Randomized Controlled Trials (RCTs)
http://www.phru.nhs.uk/Doc Links/rct%20appraisal%20tool.pdf

e Cohort Studies
http://www.phru.nhs.uk/Doc Links/cohort%2012%20questions.pdf

o Diagnostic Test Studies
http://www.phru.nhs.uk/Doc Links/Diagnostic%20Tests%2012%20Questions.pdf

e The IDM Manual: Evidence Framework
Available at: http://www.utoronto.ca/chp/download/IDMmanual/IDM evidence dist05.pdf

The IDM Manual is a guide to the IDM (Interactive Domain Model) Best Practices
Approach to Better Health. It is written from the perspective of health promotion
practitioners. The manual outlines considerations about information relevance and
quality, including related worksheets. The framework also includes critical appraisal
logic models for identifying and assessing evidence from individual research/evaluation
studies and review articles.

e Rapid Evidence Assessment (REA) Toolkit
Available at: http://www.gsr.gov.uk/professional guidance/rea toolkit/sitemap.asp

This toolkit from the UK’s Government Social Research Unit (GSRU) has been designed
as a web-based resource to enable researchers to carry out or commission Rapid Evidence
Assessments, also known as REAs. It contains detailed guidance on each stage of an
REA from deciding on whether it is the right method to use to communicating the
findings. There are a range of templates and sources in the Toolkit that will support the
successful completion of an REA. The Toolkit is not meant to be read from beginning to
end in one sitting but can be can be dipped in and out of as the REA progresses.

o Critical Appraisal: Notes and Checklists
Available at: http://www.sign.ac.uk/methodology/checklists.html

Scottish Intercollegiate Guidelines Network (SIGN) has developed a number of critical
appraisal tools in support of their creation of evidence-based guidelines. These appraisal
tools used by SIGN to conduct systematic reviews have been made available for public
use on their website, including methodology evaluation checklists for each of the
following 6 types of studies: systematic reviews/meta analyses, RCTs, cohort studies,
case-control studies, diagnostic studies, and economic evaluations.
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Recommended Reading

The following 3 reading series were published in core medical journals and contain in-depth
information on critical appraisal and evidence-based practice.

From the British Medical Journal (BMJ):

e How to Read a Paper: The Basics of Evidence-Based Medicine
Available at: http://www.bmj.com/collections/read.dtl

e Evidence-Based Nursing Notebook
Available at: http://ebn.bmj.com/cgi/collection/notebook

From the Journal of the American Medical Association (JAMA):

e User Guides to Medical Literature
Available at: http://www.shef.ac.uk/scharr/ir/userg.html

The following list of readings contains other comprehensive critical appraisal resources varying
in scope and written from many different perspectives:

Benos DJ, Basharia E, Chaves J, Gaggar A, Kapoor N, LaFrance M. et al. The ups and downs of
peer review. Adv Physiol Educ 2007;31:145-152.

Ciliska D, Thomas H, Buffett C. An Introduction to Evidence-Informed Public Health and a
Compendium of Critical Appraisal Tools for Public Health Practice. Hamilton, ON:
National Collaborating Centre for Methods and Tools; 2008. Available at:
http://www.nccmt.ca/pubs/eiph _backgrounder.pdf.

Crombie IK. The Pocket Guide to Critical Appraisal: A Handbook for Health Care
Professionals. London: BMJ Publishing Group; 1996.

Hill A, Spittlehouse C. What is critical appraisal? What is... series. 2001;3(2):1-8. Available at:
http://www.jr2.0x.ac.uk/bandolier/painres/download/whatis/What is critical appraisal.p
df.

Kahan B, Goodstadt M. References to Assess Sources of Evidence for Health Promotion, Public
Health and Population Health. IDM Best Practices Web site. Available at:
http://www.idmbestpractices.ca/idm.php?content=resources-assessev.

Kittle JW, Parker R. How to Read a Scientific Paper. Tucson, AZ: University of Arizona; 2006.
Available at: http://www.biochem.arizona.edu/classes/bioc568/papers.htm.

Loney P, Chambers L, Bennett K, Roberts J, Stratford P. Critical appraisal of the health research
literature: prevalence or incidence of a health problem. Chronic Dis Can 2000;19(4):1-
13. Available at: http://www.phac-aspc.gc.ca/publicat/cdic-mcc/19-4/e_e.html.
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Lumley J, Daly J. In praise of critical appraisal. Aust N Z J Public Health, 2006;30(4):303.
Available at:
http://www.blackwellpublishing.com/pdf/anzjph/editorials _on _methods/praise_critical a
ppraisal_aug_2006.pdf

Ontario Public Health Libraries Association. Literature Searching for Evidence: A Reading List.
Toronto, ON: OPHLA; 2007. Available at:
http://www.ophla.ca/pdf/Literature%20Searching%20for%20Evidence%20Reading%20L

ist.pdf

Rychetnik L, Frommer M. A Schema for Evaluating Evidence on Public Health Interventions.
Syndney, Australia: University of Sydney; 2002. Available at:
http://www.nphp.gov.au/publications/phpractice/schemaV4.pdf
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