PHO MetaQAT Guide

Critical appraisal in public health

Critical appraisal is a necessary part of evidence-based practice and decision-making, allowing us to
understand the strengths and weaknesses of evidence, and thus enabling us to make the best use of the
evidence that is available. The use of the evidence-based model began in clinical medicine; adaptation is
required for its use in public health practice, including changes in the approach to critical appraisal. The
scope of appraisal should be expanded beyond the risk of bias, or internal validity, assessments found in
clinical medical literature.® While the assessment of internal validity still forms the core of the appraisal
process, it should be expanded to consider external validity and place both of these considerations
within the context of the intended application of the evidence. We must also reduce our reliance on the
traditional hierarchy of study design and instead consider what type of evidence is best for addressing
the problem under consideration.?*

The critical appraisal process involves making judgments about quality, drawing on knowledge of study
design, topic area, and the intended use of the evidence. It is important to record these judgements in
detail to complete an appraisal that is rigourous and transparent. While critical appraisal is important for
all applications, it is particularly useful in public health where the evidence base is highly heterogeneous
and may include non-traditional forms of evidence such as grey literature. Thorough documentation
ensures accountability and transparency in the use of evidence.

PHO Meta-tool for quality appraisal

Many tools useful for appraising evidence in various health contexts have been identified in the existing
body of literature.>>® These projects provided an excellent background on the issue and an overview of
the tools available, but ultimately did not lead to a recommendation of an appraisal tool that can be
consistently applied across multiple public health topics and projects. Following an approach developed
by the Ontario Public Health Libraries Association,’” the Public Health Ontario Meta-tool for Quality
Appraisal for Public Health Evidence (PHO MetaQAT) was developed to provide a standard approach to
critical appraisal for our organization. It is intended to increase the rigour and transparency of PHO
products and processes by facilitating consistent completion and documentation of critical appraisal
across the organization. The tool is designed to provide one standard process while also providing the
flexibility needed for the variety of projects, topics, and staff experience at PHO.

We arrived at the concept of a meta-tool as means to create a tool that is both generic and specific,
therefore providing broad utility while ensuring a high degree of rigour. The heterogeneity of public
health evidence requires that a tool be generic and flexible to have utility for a wide range of projects
across different topic areas. To ensure a high degree of rigour, it must also facilitate a detailed
assessment of study-specific or item-specific (e.g. grey literature) factors. The meta-tool structure
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provides one common appraisal process via a four-part framework, and also links to a suite of study-
specific companion tools to provide the level of detail required for a rigorous examination of quality.

The meta-tool structure also allows the expansion of the appraisal process to include external validity
and broader application while making use of existing, widely used tools to assess internal validity. The
framework of the MetaQAT follows a four-part structure: relevancy; reliability; validity; and applicability.
In the validity section, users are directed to the companion tools in order to provide a detailed
assessment of internal validity if required. The extension of the appraisal process beyond internal

III

validity led us to use the term “quality appraisal” when describing the meta-tool, rather than “critical

|II

appraisal”. The generic framework was developed by cross-comparing existing tools and grouping
related items to identify core quality appraisal concepts, which ensures a comprehensive assessment of
quality. The companion tools were selected from existing critical appraisal tools in common use, with

preference given for tools with documented validity and reliability.

Meta-tool: a tool that orients the user to the appropriate use of several appraisal tools and
places them within a larger framework to guide their use

The explicit consideration of relevancy, reliability, and applicability alongside validity is meant to make it
clear that internal validity is one important consideration amongst others. The application of evidence in
public health should draw on all parts of the framework together, and therefore the MetaQAT
encourages the use of the hierarchy of study design to contribute to, rather than to dictate, the
assessment of the evidence.

The tool is also designed to document all of these important details to provide transparency.
Documentation in the MetaQAT takes the form of long-form written answers. This is the best format to
capture the details of the strengths and weaknesses of the item and the contextual factors important to
understanding how the evidence can best be used. There is no quantification in the MetaQAT,; the result
will not be a number that can be said to be “good” or “bad.” While numeric scoring is common, it is not
a valid approach to appraising quality.“®* Numerical summary scores mask important details: the same
overall score may apply to both a study with one major flaw and to a study with several minor flaws.1

Companion tools which use numeric scales should be used for their content only — assessment should be
made using the MetaQAT as a whole. A summary of the written answers will provide the information
required to understand the strengths and weaknesses of the evidence, to make the appraisal process
transparent, and to best understand the implications for applying the evidence to practice.

Purpose of the MetaQAT and its role in the research

process

The MetaQAT form has been designed to help conduct and record the quality appraisal process, and
integrate findings from diverse study designs. While quality appraisal concepts are useful to consider at
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every stage of your work, the use of the MetaQAT form will take place roughly in the middle of your
research process. An example process below shows where quality appraisal might occur in a research
workflow:

Idea for review topic

Formulation of specific
review questions

Literature search

Application of inclusion
and exclusion criteria

Quality appraisal of
included studies

Data extraction and
analysis

Synthesis or conclusion

Context: While some principles of quality appraisal might inform the development of a research
question, and will contribute to the final conclusion of the research, the use of the MetaQAT form
cannot be a substitute for the many other steps involved in a research project.

The public health research base is, in principle, more heterogeneous than that of clinical medicine.
Public health deals with multi-modal interventions and issues in diverse settings. As such, appraising
public health evidence via grading frameworks which favour quantitative designs like randomized
controlled trials may unjustly penalize other types of research, such as quasi-experimental designs or
qualitative stuides. Additionally, the practical needs of the public health field often require multiple
types of study designs to be reviewed within a particular topic area thus requiring a framework that can
adapt to multiple study designs. Many quality appraisal resources incorporate evidence grading
concepts, but the MetaQAT is not an evidence grading tool.

Using the MetaQAT to critically appraise

The MetaQAT form is structured according to the four step framework: relevancy; reliability; validity;
and applicability. An explanation of each of the four steps is provided below. Each step contains one or
more main questions with a series of prompting questions that are meant to stimulate thinking around
the domains. These supplementary questions are designed to help you consider different aspects of the

PHO MetaQAT 8



main question: do not feel you must answer each one in turn, or that no other items may be considered.
You may find some prompting questions apply to your situation while others may not; you may also find
it useful to customize the prompting questions for a particular application.

Next to each main question is a space provided to record your answer. As many of the questions are
deliberately open-ended, the answer must specify how it applies and the particular strengths and
weaknesses that relate to each question. The “yes”, “no”, “unclear”, and “n/a” checkboxes that
accompany the answer are optional. It is the written answer that will provide a clear rationale for your

appraisal, which results in transparency and can improve rigor.

Keep in mind that the written answers need to provide sufficient detail to draw from when summarizing
the strengths and weaknesses of the evidence you have appraised. It is also useful to record anything
about which you are unsure and want to investigate further or consult an expert, such as an unfamiliar
statistical method you would like to flag for follow up with a statistician. In addition, the written answers
are crucial to documenting your appraisal process and ensuring it is transparent. Another person should
be able to understand your reasoning by reading the completed MetaQAT form.

While providing written answers is more time-consuming that using a form that relies on checkboxes,
the appraisal will be more thorough and more transparent. Quality appraisal decisions are not simple - if
evidence is to inform a decision in research, policy, or any other meaningful outcome, the significance of
the appraisal process requires the investment of considerable time and effort. In many cases, that
investment will pay off when writing up your research, as you’ll have your notes and written analysis
already prepared, rather than just a checkbox to refer to. In addition, at the end of each section there is
a summarizing box to allow for an overall judgment for each domain.

The appraisal form is also available in a spreadsheet format to facilitate appraising multiple items.

The form uses the term “study” to refer to the work being appraised and is meant to
include all study types, including research published as grey literature, as syntheses, and
any other type of evidence being considered.
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PHO MetaQAT framework: four steps to critical
appraisal

1. ASSESSMENT OF RELEVANCY

Relevancy: whether you are assessing an individual article or conducting a large review,
the first step is to determine if the item being appraised is sufficiently related to your topic
or research question. In a structured systematic review, relevancy can also be thought of
as the determination of whether the item meets the inclusion and exclusion criteria.

Timing

If you are completing a review, the assessment of relevancy will usually be done when screening your
search results and not necessarily when you are conducting the full quality assessment. Note that
screening may happen in two phases, with the first screening used to narrow down the search results to
articles that need to be read in further detail to ensure they meet the inclusion and exclusion criteria,
which would get screened at the second phase. The assessment of relevancy can also serve as a check of
your inclusion and exclusion criteria and/or a chance to make refinements. The MetaQAT has been
summarized into a screening aid called the quick QAT. However, if you are using the tool to appraise a
single study, the relevancy section will be important in the context of your appraisal.

Assess

There are many ways to look at relevancy, depending on your situation. You may consider the study
population and setting, and how similar and different they are to your situation. Consider the impact of
these similarities and differences. Remember that you are unlikely to find an exact match — instead,
focus on what you can learn from the evidence. Also consider the results of the study. Does the study
examine outcomes you are interested in? Is the research design appropriate for your purpose? You may
want to examine only quantitative or qualitative studies, or have a pre-set list of designs you will include
in a review. Consider these issues and any others particular to your situation, and decide whether you
will continue with the assessment of the item.

Document

Record the reasons why you consider the item relevant or not relevant in the answer space provided.
Include relevant details like population, setting, etc. These contextual factors may be important in
interpreting how to apply the evidence.

If you have found this article to be useful and wish to continue evaluating it, move on to part 2.
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2. ASSESSMENT OF RELIABLITY

Reliability: complete reporting is necessary in order to conduct a thorough examination of
quality, therefore the quality and transparency of reporting must be assessed. This section
focuses on aspects which must be reported in sufficient detail for the evidence to be
reproduced. In addition, lack of detail regarding the conduct of the study or report may be
indicative of lower quality information.

Assess overall reporting

The first question is an initial assessment for completeness of reporting, to see whether there are any
important omissions. Think of the first question as a quick scan for completeness of the item.

A research study should present a clear rationale for why the study was done. If you are appraising an
item other than a journal article, you should still have some idea of the context, setting, and purpose.

The methods should be clearly and completely reported so that you can understand everything that was
done. The results should be clear and complete, with all results included that you would expect to see
given the methods described. Compare any data in tables and figures to the results reported and
discussed in the text to ensure that they are consistent. The discussion should include a comparison of
the study results to other research and discuss similarities and differences. Ensure the authors include
some conclusions based on their results. Check to see whether conflict of interest information is
provided.

Make notes about what is reported well and what is missing.

Assess detailed reporting of the methods and results

Look for sufficient detail in the description of the following:

e sample and sampling procedures, inclusion and exclusion criteria for participants, studies, or
data

e sources of information, e.g., national survey data, hospital discharge abstracts, etc.

e study conduct e.g., interview protocols, survey design and distribution, outcome measurement,
etc.

e analysis, whether using statistical or other methods

Overall, the methods and results should be presented clearly and completely so that you can understand
exactly what was done and what was found. Consider whether you have sufficient information to
replicate the study. Complete your written answer, including anything unclear or missing.
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Ethics

Ethical considerations in public health are complex, and are treated in a distinct section to underscore
their importance. Concern is placed primarily on the group level, with the need to also consider the
interaction with individual level concerns.'? Assessment should include the reporting of formal review
procedures, and also be flexible to consider ethical implications more widely.

Look for a description of review by an ethics board, and of the informed consent process. Note that
many older papers did not report this information. Consider whether there were additional concerns
that should have been addressed.

Document

Ensure you have recorded all of the details mentioned in this section.

3. ASSESSMENT OF VALIDITY

In this section, you will consider in detail how the conduct of the study influences your confidence in the
results. There are several research terms used to discuss the validity of a study:

Internal validity: the likelihood and magnitude of error or bias in a study. Things that
contribute to high internal validity are things done to decrease the size and/or likelihood
of errors, such as using a measure that has been previously validated.

External validity: the likelihood that the results could be generalized to a wider population,
i.e., the results would be the same if studied in another setting. Things that contribute to
high external validity ensure that the study setting, population, etc., are similar to the
larger group of interest.

Bias: the result of something that decreases internal or external validity. It is a systematic
error, and therefore influences the results in a particular way. This can limit the certainty
of the conclusion and thus the application of the evidence may be limited. Biases are
usually named according to the event that leads to the bias, e.g., social desirability bias —
participants answer in a certain way due to social stigma associated with an opinion or
behaviour.

To illustrate how these concepts work together, in the validity section of the MetaQAT we will examine
the study conduct to determine potential biases and therefore our confidence in the results of the study
(internal validity) and our confidence they would also apply elsewhere (external validity).

PHO MetaQAT 12



In order to answer the questions, you need to thoroughly understand how the study was conducted. If,
in the previous section, you found the reporting to be inadequate then your ability to assess validity may
be limited.

Focus on the methods

The aim of the first main question is to consider whether the methods were a good match for the
research question. In the previous section, you considered whether you could understand the methods,
now you will consider whether those methods are appropriate.

Consider appropriateness of the methodology as a whole, and within each component part. There
should be clear congruence between the research aims and the design, the data, the analysis, and any
other methodologies that were carried out. Was the design appropriate given the stated aims of the
study? For example, ensure that if the authors claim a causal relationship, their design can support
those claims. Were the data sources appropriate or were there more appropriate options? Consider
whether the measures were the best choice for the concepts the authors were studying. Was the
analysis the best choice considering the data and the research aims? Have the authors included all
relevant factors in their analysis or are there potential confounding factors unaccounted for?

Record how and why the methods are appropriate or inappropriate.

Identify sources of bias

Consider how the different components of the study increase or decrease the likelihood of biases. In
particular, consider the study design, participants included or excluded, measures used, sources of data,
and quality assessment and selection of studies in the case of a systematic review. Are the authors’
choices likely to influence the results in a particular way? Is the design comprehensive or are important
factors missing that would provide a fuller understanding of the true situation?

The companion tools can provide design-specific questions to help in your assessment of bias.
Record potential sources of bias, and explain your concerns.

Compare the results and the conclusions

The results should support the authors’ conclusions. Consider whether the conclusions are warranted or
if they have been overstated. Would you make the same conclusions based on the results reported?
Consider whether the results are meaningful. Do the authors discuss potential reasons for similarities
and differences with other research? Are their explanations satisfactory?

Record your observations in your answer.

Assess overall confidence

Now that you have considered the strengths and weakness of the methodology and considered how the
authors interpret their results, see how your thoughts compare. Your overall confidence in the results

PHO MetaQAT 13



can vary significantly based on the factors of reliability and validity that you have considered. Consider
the main issues with the study that you have identified. Are they significant enough to limit the
usefulness of the results? What are the caveats that should be kept in mind when looking at the results?

Document

Ensure you have recorded all of the relevant details for each of your answers, including strengths,
weaknesses, and any questions to address.

4. ASSESSMENT OF APPLICABILITY

Applicability: in this section, consider how the evidence might be applied to public health
practice. It is likely that most of the evidence will not be directly generalizable to your
situation. Instead, consider more broadly what can be learned from the evidence and how
you can apply that knowledge to decision making.

Assess

Consider what you can learn from the study that could be applied in your situation. Is there something
that could be applied to your program or policy? How can this evidence inform your decision making?
Consider how the strengths and weaknesses you have identified in previous steps relate to your context.

Also consider any public health issues related to the evidence. Have the authors discussed the risks and
benefits of an intervention? How does it relate to stakeholders concerns? How would it impact health
equity in your context?

Document

Record the all important issues, both positive and negative, in your answer.
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