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ABSTRACT ARTICLE HISTORY
The purpose of the current article is to define critical appraisal, Received 20 February 2021
identify its benefits, discuss conceptual issues influencing the Accepted 30 June 2021
adequacy of a critical appraisal, and detail procedures to help
reviewers undertake critical appraisals. A critical appraisal involves S e
q 7 . ystematic review; critical
a careful and systemz'atlc assessment of a study’s trustwprthlness appraisal; research synthesis;
or methodological rigour, and contributes to assessing how evidence-based practice;
confident people can be in the findings of a set of studies. To methodological assessment
help reviewers include high quality critical appraisals in their
articles, they can consider differences between quality and bias,
the value of total quality scores, the advantages and
disadvantages of standardized checklists, the relevance of the
experimental hierarchy of evidence, the differences between
critical appraisal tools and reporting standards, and the
challenges involved in appraising qualitative research. The steps
involved in a sound critical appraisal include: (a) identifying the
study type(s) of the individual paper(s), (b) identifying
appropriate criteria and checklist(s), (c) selecting an appropriate
set of criteria and checklist, (d) performing the appraisal, and (e)
summarizing and using the results. Although these steps apply to
critical appraisals of both quantitative and qualitative research,
they require reviewers to make and defend a number of
decisions resulting from the subjective features involved in
assessing research.
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‘The notion of systematic review — looking at the totality of evidence - is quietly one of the
most important innovations in medicine over the past 30 years’ (Goldacre, 2011, p. xi).
These sentiments apply equally to sport and exercise psychology; systematic review or
evidence synthesis provides transparent and methodical procedures that assist reviewers
in analysing and integrating research, offering professionals evidence-based insights into
a body of knowledge (Tod, 2019). Systematic reviews help professionals stay abreast of
scientific knowledge, a useful benefit given the exponential growth in research since
World War Il and especially since 1980 (Bornmann & Mutz, 2015). Sport psychology
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research has also experienced tremendous growth. In 1970, the first journal in the field,
the International Journal of Sport Psychology, published 11 articles. In 2020, 12 journals
with ‘sport psychology’ or ‘sport and exercise psychology’ in their titles collectively pub-
lished 489 articles, a 44-fold increase.' Beyond these journals, sport and exercise psychol-
ogy research appears in student theses, books, other sport- and non-sport related
journals, and the grey literature. The growth of research and the diverse locations in
which it is hidden increases the challenge reviewers face to stay abreast of knowledge
for practice.

Once reviewers have sourced the evidence, they need to synthesize and interpret the
research they have located. When synthesizing evidence, reviewers have to assemble
the research in transparent and methodical ways to provide readers with a novel, challen-
ging, or up-to-date picture of the knowledgebase. Other authors within this special issue
present various ways that reviewers can synthesize different types of evidence. When inter-
preting the findings from a synthesis of the evidence, reviewers need to consider the credi-
bility of the underlying research, a process typically labelled as a critical appraisal. A critical
appraisal is not only relevant for systematic reviewers. All people who use research findings
(e.g. practitioners, educators, coaches, athletes) benefit from adopting a critical stance
when appraising the evidence, although the level of scrutiny may vary according to the
person’s purpose for accessing the work. During a systematic review, a critical appraisal
of a study focuses on its methodological rigour: How well did the study’s method
answer its research question (e.g. did an experiment using goal setting show how well
the intervention enhanced performance?). A related topic is a suitability assessment, or
the evaluation of how well the study contributes to answering a systematic review ques-
tion (e.g. how much does the goal setting experiment add to a review on the topic?).

A systematic review involves an attempt to answer a specific question by assembling
and assessing the evidence fitting pre-determined inclusion criteria (Booth et al., 2016;
Lasserson et al., 2021; Tod, 2019). Key features include: (a) clearly stated objectives or
review questions; (b) pre-defined inclusion criteria; (c) a transparent method; (d) a sys-
tematic search for studies meeting the inclusion criteria; (e) a critical appraisal of the
studies located; (f) a synthesis of the findings from the studies; and (g) an interpretation
or evaluation of the results emerging from the synthesis. People do not use the term sys-
tematic review consistently. For example, some people restrict the term to those reviews
that include a meta-analysis, whereas other individuals believe systematic reviews do not
need to include statistics and can use narrative methods (Tod, 2019). For this article, any
review that meets the above criteria can be classed as a systematic review.

A critical appraisal is a key feature of a systematic review that allows reviewers to assess
the credibility of the underlying research on which scientific knowledge is based. The
absence of a critical appraisal hinders the reader’s ability to interpret research findings
in light of the strengths and weaknesses of the methods investigators used to obtain
their data. Reviewers in sport and exercise psychology who are aware of what critical
appraisal is, its role in systematic reviewing, how to undertake one, and how to use the
results from an appraisal to interpret the findings of their reviews assist readers in
making sense of the knowledge. The purpose of this article is to (a) define critical apprai-
sal, (b) identify its benefits, (c) discuss conceptual issues that influence the adequacy of a
critical appraisal, and (d) detail procedures to help reviewers undertake critical appraisals
within their projects.
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What is critical appraisal?

Critical appraisal involves a careful and systematic assessment of a study’s trustworthiness
or rigour (Booth et al., 2016). A well-conducted critical appraisal: (a) is an explicit systema-
tic, rather than an implicit haphazard, process; (b) involves judging a study on its meth-
odological, ethical, and theoretical quality, and (c) is enhanced by a reviewer’s practical
wisdom, gained through having undertaken and read research (Flyvbjerg et al., 2012).
It is important to remember also that no researcher can stand outside their history nor
escape their human finitude. That means inevitably a researcher’s theoretical, personal,
gendered and so on history will influence critical appraisal.

When undertaking a formal critical appraisal, reviewers typically discuss methodologi-
cal rigour in the Results and Discussion sections of their publications. They often use
checklists to assess individual studies in a consistent, explicit, and methodical way. Check-
lists tailored for quantitative surveys, for example, may assess the justification of sample
size, data analysis techniques, and the questionnaires (Protogerou & Hagger, 2020).
Numerous checklists exist for both qualitative and quantitative research (Crowe & Shep-
pard, 2011; Katrak et al., 2004; Quigley et al., 2019; Wendt & Miller, 2012). For example, the
Cochrane Risk of Bias 2 procedures are tailored towards assessing the methodological
rigour of randomized controlled trials (Sterne et al, 2019, 2020). Most checklists,
however, lack evidence to support their use (Crowe & Sheppard, 2011; Katrak et al.,
2004; Quigley et al., 2019; Wendt & Miller, 2012).

A suitability assessment for a systematic review of quantitative research considers
design suitability and study relevance (Liabo et al., 2017). Design suitability deals with
how a study’s method matches the review question. Investigators often address design
suitability implicitly when creating inclusion and exclusion criteria for their reviews. For
example, reviewers assessing the efficacy of an intervention usually focus on experimental
studies, whether randomized, nonrandomized, controlled, or uncontrolled. Study rel-
evance considers how well the final set of studies (the study contexts) aligns with the
target context to which their findings will be applied (Liabo et al., 2017). For example,
if reviewers seek to underpin practice guidelines for using psychological interventions
with athletes, then they will consider the participants (e.g. level of athlete) and study con-
texts of included investigations (e.g. were dependent variables measured during or away
from competitive settings?). Knowing whether or not most studies focused on competi-
tive athletes, and assessed dependent variables in competitive environments helps
reviewers when framing the boundaries of their recommendations. Similar to design suit-
ability, reviewers may address study relevance when planning their inclusion and exclu-
sion criteria, such as stating that the investigations must have targeted competitive
athletes. Where reviewers synthesize research with diverse participants and settings,
then they need to address study relevance when interpreting their results.

Why undertake critical appraisal?

According to Carl Sagan (1996, p. 22), ‘the method of science, as stodgy and grumpy as it
may seem, is far more important than the findings of science.’ The extent to which readers
can have confidence in research findings is influenced by the methods that generated,
collected, and manipulated the data, along with how the investigators employed and
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reflected on them (especially in qualitative research). For example, have investigators
reflected on how their beliefs and assumptions influenced the collection, analysis, and
interpretation of data? Further, evaluating the methodological rigour of research (along
with design suitability and study relevance) helps ensure practitioners engage in evi-
dence-based practice (Amonette et al., 2016; Tod & Van Raalte, 2020). Research informs
sport and exercise psychology practitioners when deciding how to assist clients in
effective, safe, ethical, and humane ways. Nevertheless, research varies in quality, type,
and applicability. Critical appraisal allows sport and exercise psychology practitioners to
decide how confident they can be in research to guide decision making. Without a critical
attitude and commitment to relying on the evidence available, practitioners may provide
ineffective interventions that do not help clients, and may even harm recipients (Chalmers
& Altman, 1995). For example, although practitioners use mindfulness interventions to
enhance athletes’ competitive performances, limited evidence shows the technique is
effective for that purpose and researchers have not explored possible iatrogenic effects
(Noetel et al., 2019).

The influence limitations exert on a study’s findings range from trivial to substantive
(Higgins et al., 2017). Critical appraisal is neither designed to identify the perfect study
nor to offer an excuse for reviewers to be overly critical and believe that no study is
good enough, so-called critical appraisal nihilism (Sackett et al.,, 1997). Instead, critical
appraisal helps reviewers assess the strength and weaknesses of research, decide how
much confidence readers can have in the findings, and suggest ways to improve future
research (Booth et al.,, 2016). Results from a critical appraisal may inform a sensitivity
analysis, whereby reviewers evaluate how a review's findings change when they
include or exclude studies of particular designs or methodological limitations (Petticrew
& Roberts, 2006). Being overly critical, or unduly accepting, may lead to inaccurate or inap-
propriate interpretations of primary research. Consequences may include poor practice
recommendations and an increased risk of harm to people involved in sport, exercise,
and physical activity.

Further, critical appraisal helps to ensure transparency in the assessment of primary
research, although reviewers need to be aware of the strengths and limitations. For
example, in quantitative research a critical appraisal checklist assists a reviewer in asses-
sing each study according to the same (pre-determined) criteria; that is, checklists help
standardize the process, if not the outcome (they are navigational tools, not anchors,
Booth, 2007). Also, if the checklist has been through a rigorous development process,
the reviewer is assessing each study against criteria that have emerged from a consensus
among a community of researchers. In quantitative research, investigators hope that criti-
cal appraisal checklists reduce a reviewer's personal bias; however, decision-makers,
including researchers, may be neither reliable nor self-aware; and they may fall prey to
numerous cognitive biases including (Kahneman, 2012; Nuzzo, 2015):

o Collecting evidence to support a favoured conclusion and ignoring alternative expla-
nations, rather than searching for information to counter their hypotheses

o Treating random patterns in data as meaningful trends

o Testing unexpected results but not anticipated findings

e Suggesting hypotheses after analysing results to rationalize what has been found
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These cognitive biases can be counteracted by (a) testing rival hypotheses, (b) register-
ing data extraction and analysis plans publicly, within review protocols, before undertak-
ing reviews, (c) collaborating with individuals with opposing beliefs (Booth et al., 2013), (d)
having multiple people undertake various steps independently of each other and com-
paring results, and (e) asking stakeholders and disinterested individuals to offer feedback
on the final report before making it publically available (Tod, 2019).

Conceptual issues underpinning critical appraisal

When conducting systematic reviews, researchers make numerous decisions, many of
which lack right or wrong answers. Conflicting opinions exist across multiple issues,
including several relevant to critical appraisal. To assist reviewers in enhancing the
rigour of their work, anticipate potential opposition, and provide transparent justification
of their choices, the following topics are discussed: quality versus bias, quantitative
scoring during critical appraisal, the place of reporting standards, critical appraisal in
qualitative research, the value of a hierarchy of evidence, and self-generated checklists.

Quality versus bias

It is useful to distinguish quality from bias, especially when thinking about quantitative
research (Petticrew & Roberts, 2006). Reflecting a positivist and quantitative orientation,
bias often is implied to mean ‘systematic error, or deviation from the truth, in results or infer-
ences’ (Higgins etal,, 2017, p. 8.3), whereas quality is ‘the extent to which study authors con-
ducted their research to the highest possible standards’ (Higgins et al, 2017, p. 8.4).
Investigators assess bias by considering a study’s methodological rigour. Quality is a
broader and subjective concept, and although it embraces bias, it also includes other criteria
target audiences may value (Petticrew & Roberts, 2006). Research conducted to the highest
quality standards may still contain bias. For example, when experimenters examine self-talk
on motor performance, it is difficult to blind participants. Most participants realize the
purpose of the study once they are asked to utter different types of self-talk from pre- to
post-test, and this insight may influence performance. Although bias is present, the exper-
imenters may have employed the best method possible given the topic.

Regarding quality, Pawson et al. (2003) propose criteria that may be helpful for sport
and exercise psychology research. The TAPUPAS criteria include:

e Transparency: Is the study clear on how the knowledge was produced?

o Accuracy: Does the study rely on relevant evidence to generate the knowledge?

e Purpose: Did the study employ suitable methods?

o Utility: Does the study answer the research questions?

e Propriety: Is the study legal and ethical?

o Accessibility: Can intended audiences understand the study?

o Specificity: Does the study conform to the standards for the type of knowledge
generated?

A reviewer might apply these criteria to the self-talk study described above. For
example, was ethical clearance obtained prior to data collection? Despite the limitations,
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does the study answer the research question? Will the intended audience understand the
study? Pawson et al.’s (2003) criteria show that quality is influenced by the study’s intrinsic
features, context, and target audiences.

To score or not to score, that is the question

Frequently, reviewers undertaking a critical appraisal generate a total quality score they
present as a percentage or proportion in their evidence tables, alongside descriptions
of other research features (e.g. participants, measures, findings). Many critical appraisal
tools direct investigators to calculate an overall score representing study quality. For
example, the Downs and Black (1998) checklist contains 27 items across 5 domains:
reporting, external validity, internal validity (bias), internal validity (confounding), and
statistical power. Total score ranges from 0 to 32. Reviewers score 25 of the items as
either 1 (item addressed) or 0 (item not addressed or in an unclear fashion). ltem 5 (are
the distributions of principal confounders in each group of subjects to be compared clearly
described?) is scored 2 for item addressed, 1 for item partially addressed, and 0 if item
not addressed. Item 27 on statistical power is scored 0-5 based on sample size. ltems
25 and 27 are weighted more heavily, indicating that Downs and Black consider
that these factors influence a study’s results more than the other items.

Reliance on quality scores impedes science (Booth et al.,, 2016; Liabo et al., 2017). First,
the research supporting most checklists is limited or non-existent. Few critical appraisal
checklists have been calibrated against meaningful real world criteria (Crowe & Sheppard,
2011; Katrak et al, 2004; Quigley et al., 2019; Wendt & Miller, 2012). Second, when
reviewers arrive at a total score, they often interpret the study as being weak, moderate,
or strong (or low, medium, or high) quality. Decisions on whether a study is considered
weak, moderate, or strong are based on arbitrary cut-off scores. For example, total
scores for two studies might differ by a single point, yet one study is labelled weak and
the other moderate. Both studies can become weak or moderate by moving the cut-off
score threshold by a single point.

Third, two studies can achieve the same total score, but their profile of scores across
the items may differ. A total score does not explain the pattern of strengths and weak-
nesses across a group of studies. Readers need to explore the ratings at the individual
item level to gain useful insight. Knowing which items a study did, or did not satisfy
helps readers decide how much credence to place in that study’s findings. Further,
readers are not interested, primarily, in the critical appraisal of individual studies: they
want to know about trends across a body of evidence. Which criteria have the majority
of studies upheld and which others are mostly not satisfied? Trends across a body of evi-
dence point to how studies can be improved and help reviewers set a research agenda.

Fourth, the relative importance of individual items is another issue with scoring. In the
absence of research quantifying the influence of limitations on a study’s outcomes,
decisions about how to weight items on checklists are arbitrary. For example, is a
poorly constructed questionnaire’s influence on a study’s outcomes the same as,
greater than, or less than that of an inadequate or unrepresentative sample? Generally,
people creating checklists cannot draw on evidence to justify scoring systems. The lack
of clarity regarding relative importance also limits the reader’s ability to interpret the
results of a systematic review in light of the critical appraisal. Readers can make broad
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interpretations, such as concluding that the lack of blinding may have influenced partici-
pants’ performance on a trial. It would be helpful, however, to assess how much of a
difference not blinding makes to performance so that readers can decide if the results
still have value for their context.

Rather than providing an aggregate quality score for each study, reviewers can present
separate detail within a table on how each study performed against each item on the
checklist (see Noetel et al., 2019, for an example). Such tables allow readers to evaluate
a study for themselves, transferring the burden from the reviewer. These tables eliminate
the need for arbitrary cut-off scores, and deliver fine-grained information to help readers
identify methodological attributes that may influence the depth and boundaries of topic
knowledge. These tables also allow readers to determine the criteria most important to
them (e.g. a practitioner might not care if the participants were blinded or not when
testing self-talk interventions).

Reporting standards versus critical appraisal checklists

Whereas critical appraisal tools help reviewers explore a study’s methodological rigour,
reporting guidelines allow them to examine the clarity, coherence, and comprehensive-
ness of the write-up (Buccheri & Sharifi, 2017). Poor reporting prevents reviewers from
evaluating a study fairly and perhaps even including the study in a systematic review
(Carroll & Booth, 2015; Chambers, 2019). For example, reviewers hoping to perform a
meta-analysis have to discard studies or estimate effect sizes when original authors do
not report basic descriptive statistical information, leading to imprecise or biased
results (Borenstein et al., 2009). Reasons for incomplete reports include journal space
restrictions, inconsistencies in the review process, the lack of accepted reporting guide-
lines, and authors’ attempts to mask methodological limitations (Chambers, 2019; Johan-
sen & Thomsen, 2016; Pussegoda et al., 2017).

Some organizations have sought to improve the completeness and clarity of scientific
publications by producing reporting standards, such as the EQUATOR Network (Enhan-
cing the QUAIlity and Transparency Of health Research, https://www.equator-network.
org/). Reporting standards come with advantages and disadvantages. These guidelines,
for instance, help researchers produce reports that conform to the standards of a scientific
community, although their influence has been minimal to date (Johansen & Thomsen,
2016). Reporting standards, however, reflect their creator’s beliefs, whose views may
differ from those of other people, particularly among qualitative researchers operating
from different traditions.

Poor reporting does not necessarily reveal why a study has omitted detail required for
critical appraisal; absence of information could reflect limitations with the method, a
strong study insufficiently presented, or that methods are novel and the selected commu-
nity does not know how to judge it (Carroll & Booth, 2015). Reviewers can judge whether a
well-documented study is of high or low quality; they cannot, however, evaluate an inade-
quately described investigation positively. Dissemination is a necessary step for research
findings to enter the knowledgebase, so good reporting is an attribute of a high quality
study (Gastel & Day, 2016).

Given the need for good reporting, reviewers justifiably exclude poorly-reported
studies from their projects (Carroll et al.,, 2012). In practice, this is more common for
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quantitative studies, where a study’s results are completely uncertain, than for a qualitat-
ive study where uncertainty is likely to be a question of degree; the so-called ‘nugget’
argument that ‘bad’ research can yield ‘good’ evidence (Pawson, 2006). The onus for
clarity is on authors; readers or reviewers should not bear the burden of interpreting
incomplete reports. Reviewers who intend to give authors the benefit of the doubt will
assess adherence to reporting standards prior to or alongside undertaking a critical
appraisal (Carroll & Booth, 2015). Reviewers can use the additional data on reporting
quality in a sensitivity analysis to explore the extent to which their confidence in
review findings might be influenced by poor quality or poorly reported studies.

Critically appraising qualitative research

The increasing recognition that qualitative research contributes to knowledge, informs
practice, and guides policy development has been acknowledged in the creation of pro-
cedures for synthesizing qualitative research (Grant & Booth, 2009). Use of qualitative
research also requires skills and experience in how to appraise these inquiries. Qualitative
research varies in its credibility and methodological rigour, as with quantitative investi-
gations. Historically, reviewers have disagreed on whether or not they can critically
appraise qualitative research meaningfully (Gunnell et al, 2020; Tod, 2019). Recent
years have seen an emerging consensus that qualitative research can, and does need
to be appraised, with a realigned focus on determining how to undertake critical evalu-
ation (Carroll & Booth, 2015). That is, qualitative research needs to be held to high and
difficult standards.

More than 100 critical appraisal tools currently exist for qualitative research. Tools fall
into two categories: checklists and holistic frameworks encouraging reflection (Majid &
Vanstone, 2018; Santiago-Delefosse et al., 2016; Williams et al., 2020). Both checklists
and holistic frameworks are subject to criticisms. Checklists, for example, normally
equate methodological rigour with data collection and analysis techniques. They privilege
readily apparent technical procedures (e.g. member reflections), over less observable
attributes that exert greater influence on a study’s contribution (e.g. researcher engage-
ment and insight; Morse, 2021; Williams et al., 2020). Although frameworks include holistic
criteria, such as reflexivity, transferability, and transparency, they rely on each reviewer’s
understanding and ability to apply the concepts to specific qualitative studies (Carroll &
Booth, 2015; Williams et al., 2020). Further, both checklists and frameworks tend to apply a
generic set of criteria that fail to distinguish between different types of qualitative
research (Carroll & Booth, 2015; Majid & Vanstone, 2018). Criteria can also change over
time when critiques of techniques and quality standards, like member checking, data sat-
uration, and inter-rater reliability, take place. Checklists or guidelines become outdated
over time. They are also limited to appraising certain types of qualitative research and
fail to account for new or different ways of doing qualitative research, such as creative
non-fictions and post-qualitative research (Monforte & Smith, 2021). Also troubling is
when a criterion embedded in a checklist or guideline is used during the critical appraisal
process, yet that quality standard is problematic, such as member checking whose under-
pinning assumptions may be contrary to the researcher’s epistemological and ontological
position (Smith & McGannon, 2018), and for which there is no evidence that it enhances a
study’s findings or credibility (Thomas, 2017). Papers could be deemed ‘high quality’ but
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rest on criteria that are problematic! Furthermore, when investigators use preordained
and fixed quality appraisal checklists, research risks becoming stagnant, insipid, and
reduced to a technical exercise. There is also the risk that researchers will use well-
known checklists as part of a strategic ploy to enhance the chances their studies will
be accepted for publication. Just as with quantitative research synthesis, investigators
need to use suitable critical appraisal criteria and tools tailored and appropriately
applied to the types of evidence being examined (Tod, 2019).

The limitations with the hierarchy of evidence

When planning a critical appraisal, reviewers may ask about suitable criteria or the design
features to assess. Available critical appraisal tools frequently contain different items indi-
cating that suitable criteria typically rest on authors’ opinions rather than evidence (Crowe
& Sheppard, 2011). Variation among critical appraisal tools typically reflects the different
research designs at which they are targeted (e.g. experiments versus descriptive surveys).
The variance also reflects the lack of agreement among different research groups about
the gold standard critical appraisal criteria. Each tool reflects the idiosyncratic values of its
creators. Reviewers should decide upon an appropriate tool and then justify its selection
(Buccheri & Sharifi, 2017).

When selecting critical appraisal criteria and tools, reviewers are influenced by their
beliefs about the relative merits of different research designs (Walach & Loef, 2015). For
example, researchers in health-related fields frequently rate research design according
to the methodological hierarchy of evidence (Walach & Loef, 2015). This hierarchy
ranks evidence according to how it is generated, with expert opinion being the least cred-
ible type and meta-analytic reviews of randomized controlled trials being the highest
form of evidence. Reliance on the hierarchy privileges numerical experimental research
over other world views (Andersen, 2005). The hierarchy is useful for evaluating interven-
tion efficacy or testing hypothesized causal relationships. It is less useful in other contexts,
such as when doing co-produced research or undertaking qualitative investigations to
explore how people interpret and make sense of their lives. Slavish devotion to the hier-
archy implies that certain types of research (e.g. qualitative) are inferior to other forms
(e.g. randomized controlled trials). Meaningful critical appraisal requires that reviewers
set aside a bias towards the experimental hierarchy of evidence and acknowledge
different frameworks. It calls on researchers to become connoisseurs of research
(Sparkes & Smith, 2009). Being a connoisseur does not mean one must like a certain
method, methodology, approach, or paradigm; it means to judge studies appropriately
and on the terms and logic that underpin them.

Self-generated checklists

There are many instances whereby researchers have developed their own checklists or
have modified existing tools. Developing or adapting checklists, however, requires
similar rigour to other research instruments; requirements typically include a literature
review, a nominal group or ‘consensus’ process, and a mechanism for item selection
(Whiting et al., 2017). Consensus, however, is subjective, relational, contextual, limited
to those people invited to participate, and influenced by researchers’ history and
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power dynamics (Booth et al., 2013). Systematic reviewers should not consider agreement
about critical appraisal criteria as ‘unbiased’ or as a route to a single objective truth (Booth
et al., 2013).

The recent movement from a reliance on a universal ‘one-size-fits-all’ set of qualitative
research criteria to a more flexible list-like approach in which reviewers use critical apprai-
sal criteria suited to the type of qualitative research being judged is also evident in shifts
within sport and exercise psychology in terms of how criteria for appraising work is con-
ceptualised (Smith & McGannon, 2018; Sparkes, 1998; Sparkes & Smith, 2009; Sparkes &
Smith, 2014). Reviewers in sport and exercise psychology can draw on the increasing
qualitative literature that provides criteria suitable to judge certain studies, but not
others. Rather than using criteria in a pre-determined, rigid, and universal manner as
many checklists propose or invite, researchers need to continually engage with an
open-ended list of criteria to help them judge the studies they are reviewing in suitable
ways. In other words, instead of checking criteria off a checklist and then aggregating the
number of ticks/yes's to determine quality, ongoing lists of criteria that can be added to,
subtracted from and modified depending on the study can be used to critically appraise
qualitative research.

Undertaking critical appraisal in sport and exercise psychology reviews

Critical appraisal is performed in a series of steps so that reviewers complete the task in a
systematic and consistent fashion (Goldstein et al., 2017; Tod, 2019). Steps include:

(1) Identifying the study type(s) of the individual paper(s)
(2) Identifying appropriate criteria and checklist(s)
(3) Selecting an appropriate checklist

4)

(5)

5

Performing the appraisal
Summarizing, reporting, and using the results

To assist with step 1, the Centre for Evidence-Based Medicine (CEBM, 2021) and the UK
National Institute for Clinical Evidence (NICE, 2021) provide guidance, decision trees, and
algorithms to help reviewers determine the types of research being assessed (e.g. exper-
iment, cross-sectional survey, case—control). Clarity on the types of research under scru-
tiny helps reviewers match suitable critical appraisal criteria and tools to the
investigations they are assessing. Steps 2 and 3 warrant separation because different
types of primary research are often included in a review, and investigators may need to
use multiple critical appraisal criteria and tools. As part of step 5, reviewers enhance trans-
parency by reporting how they undertook the critical appraisal, the methods, or checklists
they used, and the citation details of the resources involved. Providing the citation details
allows readers to assess the critical appraisal tools as part of their assessment of the sys-
tematic review. These suggestions to be transparent about the critical appraisal are
included in systematic review reporting standards (e.g. PRISMA 2020, http://prisma-
statement.org/). The following discussion considers how these 5 steps might apply for
quantitative and qualitative research, prior to briefly mentioning two issues related to a
critical appraisal: the value of exploring the aggregated review findings from a project
and undertaking an appraisal of the complete review.
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Critically appraising quantitative studies for inclusion in a quantitative review

This section illustrates how the five steps above can help reviewers critically appraise
guantitative studies and present the results in a review, by overviewing the Cochrane Col-
laboration’s Risk of Bias-2 (ROB2) method designed for assessing randomized controlled
trials of interventions (Sterne et al., 2019, 2020).

1. Identifying the Study Type(s) of the Individual Paper(s)

Normally, researchers would need to identify the types of studies being reviewed
before proceeding to step 2. It makes no sense for reviewers to select a critical appraisal
tool before they know what types of evidence they are assessing. In the current example,
however, we assume the studies being assessed are randomized controlled trials because
we are using the Risk of Bias 2 tool to illustrate the critical appraisal process.

2. Identifying appropriate checklist(s)

ROB?2 is not the only checklist available to appraise experiments, with other examples
including the Jadad score (Jadad et al., 1996) and the PEDro scale (Maher et al., 2003). The
tools vary in their content and psychometric evidence. Reviewers who are aware of the
different tools available can make informed decisions about which ones to consider.
Reviewers enhance the credibility of their critical appraisals by matching a suitable tool
to the context, audience, and the research they are assessing. In the current example,
ROB2 is a suitable tool because it has undergone rigorous development procedures
(Sterne et al., 2019).

3. Selecting an Appropriate Checklist

ROB2 helps reviewers appraise randomized controlled trials assessing the effect of
interventions on measured health-related or behavioural outcomes. For example, McGet-
tigan et al. (2020) used the risk of bias tool when reviewing the influence of physical
activity interventions on mental health in people experiencing colorectal cancer.
Reviewers appraising other types of experiments (e.g. non-randomized controlled trials,
uncontrolled trials, single-subject designs, or within participant experimental designs)
would use different methods and criteria, but the overall process is similar.

ROB2 determines the risk that systematic factors have biased the outcome of a trial,
producing either an overestimate or underestimate of the effect. The ROB2 method is
applied to each outcome; systematic reviews including more than one outcome should
contain multiple ROB2 assessments (Higgins et al., 2020). For example, two ROB2 assess-
ments are needed where reviewers explore the effect of instructional self-talk on both
maximal muscular force production and local muscular endurance. Free resources and
webinars on ROB2 exist at the Cochrane Collaboration website (https://methods.
cochrane.org/risk-bias-2).

4. Performing the Appraisal

Initially, investigators assess the risk of bias for each study that satisfied the inclusion
criteria for the review across five domains. The domains include (a) the randomization
process, (b) deviations from intended interventions, (c) missing outcome data, (d)
outcome measurement error, and (e) selective reporting of the results. The resources at
the ROB2 website contain guiding questions and algorithms to help reviewers assess
risk of bias and assign one of the following options to each domain: low risk of bias,
high risk of bias, or some concerns. Reviewers also decide on an overall risk of bias for
each study that typically reflects the highest level of risk emerging across the five
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domains. For example, if a study has at least one high risk domain, then the overall risk is
high, even where there is low risk for the remaining domains. The overall risk is also set at
high if at least two domains attract the judgment of ‘some concerns’. The Cochrane Col-
laboration recommends that risk of bias assessments are performed independently by at
least two individuals who compare results and reconcile differences. Ideally, reviewers
should determine the procedures they will use for reconciling differences prior to under-
taking the risk of bias and document these in a registered protocol.

5. Summarising, Reporting, and Using the Results

The results of a ROB2 appraisal are typically included in various tables and figures
within a review manuscript. A full risk of bias table includes columns identifying (a)
each study, (b) the answers to each guiding question for each domain, (c) each of the
six risk of bias judgements (the five domains, plus the overall risk), and (d) free text to
support the results. The full table ensures transparency of the process, but is typically
too lengthy to include in publications. Reviewers could make the full risk of bias table
available upon request or journals can store them as supplementary information.
Another table is the traffic light plot as illustrated in Table 1. The traffic light plot presents
the risk of bias judgments for each domain across each study. The plot helps readers
decide which domains are rated low or high consistently across a set of studies.
Readers can use the information to guide their interpretations of the main findings of
the review and to identify ways to improve future research. Reviewers can also include
a Summary Plot to show the relative contribution studies have made to the risk of bias
judgments for each domain. Figure 1 presents an example based on the information
from Table 1. The summary plot in Figure 1 is unweighted, meaning each study contrib-
utes equally. For example, from the outcome measurement bias results in Table 1, eight
studies were rated as low risk and two were rated as high risk, hence the low risk category
makes up 80% of the relevant bar in Figure 1. Reviewers might produce a summary plot
where each study’s contribution is weighted according to some measure of study pre-
cision (e.g. the weight assigned to that study in a meta-analysis).

The ROB2 method illustrates several features of high-quality critical appraisal. First, it is
transparent and readers can access all the information reviewers created or assembled in
their evaluations. Second, the method is methodical and the ROB2 resources ensure that
each study of the same design is assessed according to the same criteria. Third, the results
are presented in ways that allow readers to use the information to help them interpret the
credibility of the evidence. Further, the results of the ROB2 encourage readers to explore

Bias arising from the randomization process _

Bias due to deviations from intended interventions  [IDDDS
Bias due to missing outcome data [

Bias in measurement of the outcome RN

Bias in selection of the reported result _:
Overallriskof bias [N I

Figure 1. Summary Plot.
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Table 1. Traffic Light Plot.
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0000000000
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trends across a set of investigations, rather than focusing on individual studies. Fourth,
total scores are not calculated, and instead readers examine specific domains which
provide more useful information. Finally, however, the Cochrane Collaboration acknowl-
edges that ROB2 is tailored towards randomized controlled trials and is not designed for
other types of evidence. For example, the Collaboration has developed the Risk of Bias in
Non-randomized Studies of Interventions (ROBINS-I).

Critically appraising qualitative research

lllustrating the five steps for conducting a critical appraisal of quantitative research is
more straightforward than for qualitative work. There is greater (but not complete) con-
sensus among quantitative investigators about the process and possible criteria, but the
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same is not true for qualitative research. Rather than illustrate the steps with a specific
example, the following discussion highlights issues reviewers benefit from considering
when appraising qualitative research.

1. Identifying the Study Type(s) of the Individual Paper(s)

Tremendous variety exists in qualitative research with the existence of multiple tra-
ditions, theoretical orientations, and methodologies. Sometimes these various types
need to be assessed according to different critical appraisal criteria (Patton, 2015;
Sparkes & Smith, 2014). The start of a strong critical appraisal of qualitative research
begins with reviewers considering the ways the studies they are assessing are similar
and different according to their ontological, epistemological, axiological, rhetorical, and
methodological assumptions (Yilmaz, 2013).

2. Identifying Appropriate Checklist(s)

Widely conflicting opinions exist about the value of the checklists and tools available
for a critical appraisal of qualitative research (Morse, 2021). Reviewers need to be aware of
the benefits and limitations, and be prepared to justify their decisions regarding critical
appraisal checklists. In making their decisions, reviewers benefit from remembering
that standardized checklists and frameworks treat credibility as a static, inherent attribute
of research. A qualitative study’s credibility, however, varies according to the reviewer’s
purpose and the context for evaluating the investigation (Carroll & Booth, 2015). Critical
appraisal is a dynamic process, not a static definitive judgement of research credibility.
Although checklists and frameworks are designed to help appraise qualitative research
in systematic and transparent ways, as highlighted checklists and frameworks are proble-
matic and contested (Morse, 2021). Researchers thus need to select criteria suitable to the
studies being assessed and for the review being undertaken. This means thinking of cri-
teria not as predetermined or universal, but rather as a contingent and ongoing list that
can be added to and subtracted from as the context changes.

3. Selecting an Appropriate Checklist or Criteria

To help select suitable criteria, reviewers can start by reflecting on their values and
beliefs, so they are aware of how their own views and biases influence their interpretation
of the primary studies. Critical friends can also be useful here. Self-reflection and critical
friends will help reviewers identify (a) the critical appraisal criteria they think are relevant
to their project, and (b) the tools that are coherent with those criteria and suited to the
task. Further, reviewers aware of their values, their beliefs, and the credibility criteria suit-
able to their projects will be in strong positions to justify the tools they have used. A
reviewer who selects a tool/checklist/guideline because it is convenient or popular, abdi-
cates responsibility for ensuring the critical appraisal reflects the existing research fairly
and makes a meaningful contribution to the review.

4. Performing the Appraisal

Regarding qualitative research, a checklist may capture some criteria that are appropri-
ate for critically appraising a study or review. At other times the checklist may contain cri-
teria that are not appropriate to judge a study or review. For example, most checklists do
not contain criteria appropriate for judging post-qualitative inquiry (Monforte & Smith,
2021) or creative analytical practices like an ethnodrama, creative non-fiction, or autoeth-
nography (Sparkes, 2002). What is needed when faced with such research are different
criteria; a new list to work with and apply to critically evaluate the research. At other
times guidelines may contain criteria that are now deemed problematic and perhaps
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outdated. Hence, it is vital to not only stay up-to-date with contemporary debates, but
also to avoid thinking of checklists as universal, as complete, as containing all criteria suit-
able for all qualitative research. Checklists are not a final or exhaustive list of items a
researcher can accumulate (e.g. 20 items, scaled 1-5) and then apply to everyone’s
research, and conclude that those studies which scored above an arbitrary cut-off point
are the best or should automatically be included in a synthesis. Checklists are starting
points for judging research. The criteria named in any checklist are not items to be
unreflexively ‘checked’ off, but are part of a list of criteria that is open-ended and ever
subject to reinterpretation, so that criteria can be added to the list or taken away. Thus,
some criteria from a checklist might be useful to draw on to critically appraise a certain
type of qualitative study, but not other studies. What is perhaps wise moving forward
then is to drop the term ‘checklist’ given the problems identified with the assumptions
behind ‘checklists’ and adopt the more flexible term ‘lists’. The idea of lists also has the
benefit of being applicable to different kinds of qualitative research underpinned by
social constructionism, social constructivism, pragmatism, participatory approaches,
and critical realism, for example.

5. Summarising, Reporting, and Using the Results

Authors reviewing qualitative research, similar to their quantitative counterparts, do
not always use or optimize the use or value of their critical appraisals. Just as reviewers
can undertake a sensitivity analysis on quantitative research, they can also apply the
process to qualitative work (Carroll & Booth, 2015). The purpose of a sensitivity analysis
is not to justify excluding studies because they are of poor quality or because they lack
specific methodological techniques or procedures. Instead a sensitivity analysis allows
reviewers to discover how knowledge is shaped by the research designs and methods
investigators have used (Tod, 2019). The contribution of a qualitative study is influenced
as much by researcher insight as technical expertise (Williams et al., 2020). Further, some-
times it is difficult to outline the steps that led to particular findings in naturalistic research
(Hammersley, 2006). Reviewers who exclude qualitative studies that fail to meet specific
criteria risk excluding useful insights in their systematic reviews.

Issues related to a critical appraisal of individual studies

The current manuscript focuses on the critical appraisal of individual studies. Two related
issues include assessing the body of literature and evaluating the systematic review.

Appraising the body of research

The critical appraisal of individual studies occurs within the broader goal of exploring how
a body of work contributes to knowledge, policy, and practice. Methods exist to help
reviewers assess how the research they have examined can contribute to practice and
real world impact. For example, GRADE (Grading Recommendations, Assessment, Devel-
opment, and Evaluation, Guyatt et al, 2011) is designed for reviews of quantitative
research and is undertaken in two broad phases. First, reviewers conduct a systematic
review (a) to generate a set of findings and (b) to assess the quality of the research.
Second, review findings are combined with information on available resources and stake-
holder values to establish evidence-based recommendations for policy and practice. For
example, Noetel et al. (2019) used GRADE procedures to establish low confidence in the
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quality of the evidence for mindfulness interventions on sport performance. Based on
these results practitioners might justify using mindfulness because athletes have
requested such interventions, but not on the basis of scientific evidence. Noetel et al.
(2019) illustrates how assessing the body of research can help reviewers contribute to
the knowledge translation of their work.

Appraising the systematic review

The research community gains multiple benefits from critically appraising systematic
reviews (Tod, 2019). First, prior to submitting their reviews to journals, investigators can
find ways to improve their work. Also, by reflecting on their projects, they can enhance
their knowledge, skills, and competencies so that subsequent reviews attain higher
quality. Second, assessing a systematic review helps authors, readers, and peer reviewers
decide how much the project contributes to knowledge or practice. Third, critically
appraising a systematic review can help readers decide if the findings are strong
enough to act upon. Stakeholders draw on systematic reviews when making policy and
practice recommendations. Sport and exercise psychologists use systematic reviews to
guide their work with clients. Poor quality reviews hinder practice, waste public and
private resources, and may lead to practices that harm people’s wellbeing and health.
Also, poor quality reviews can damage the credibility of sport and exercise psychology
as a discipline if they support interventions that are ineffective or harmful. Systematic
reviews are becoming more plentiful within sport, exercise, physical activity, health,
and medical sciences. Along with increased frequency of publication, numerous
reviews are (a) redundant and not adding to knowledge, (b) providing misleading or inac-
curate results, and (c) adding to consumer confusion because of conflicting findings (loan-
nidis, 2016; Page & Moher, 2016). Individuals able to critically appraise systematic reviews
can avoid making practice and policy decisions based on poor quality reviews.

To assess a systematic review, individuals can use existing checklists, tools, and frame-
works. These tools allow evaluators achieve increased consistency when assessing the
same review in quantitative research. Examples include AMSTAR-2 (Assessment of Mul-
tiple Systematic Reviews-2; Shea et al., 2017) and ROBIS (Risk of Bias in Systematic
Reviews, Whiting et al., 2016). When using ROBIS, for example, evaluators assess four
domains through which bias may appear in a systematic review: (a) study eligibility cri-
teria, (b) identification and selection of studies, (c) data collection and study appraisal,
and (d) data synthesis and findings.

Regarding a review of qualitative research, a checklist may capture some criteria that
are appropriate. At other times the checklist may contain criteria that are not appropriate
to judge a review. What is needed when faced with such reviews are different criteria; a
new list to work with and apply to critically evaluate the work. At other times guidelines
may contain criteria that are now deemed problematic and perhaps outdated. Hence, it is
vital to stay up-to-date with contemporary debates, and avoid thinking of checklists as
universal, as complete, as containing all criteria suitable for all reviews of qualitative
research. Similar to judging qualitative research, if people insist on using checklists and
that term, then these ‘checks off lists' need to be considered as partial starting points
for judging reviews of qualitative investigations. Unreflexive thought does a disservice
to the authors of the primary evidence and may influence readers’ interpretations of a
review's findings in unsuitable ways.
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Conclusion

Critical appraisals are relevant, not just to systematic reviews, but to whenever people
assess evidence, such as expert statements and the introductions to original research
reports. Systematic review procedures help sport and exercise psychology professionals
to synthesize a body of work in a transparent and rigorous manner. Completing a high
quality review involves considerable time, effort, and high levels of technical competency.
Nevertheless, systematic reviews are not published to simply showcase the authors’ soph-
isticated expertise, or because they are the first review on a topic. The methodological tail
should not wag the dog. Instead, systematic reviews are publishable when they advance
theory, justify the use of interventions, drive policy creation, or stimulate a research
agenda (Tod, 2019). Influential reviews are more than descriptive summaries of the
research: they offer novel perspectives or new options for practice. Highly influential
reviews scrutinize the quality of the research underpinning the evidence, to allow
readers to gauge how much confidence they can attribute to study findings. Reviewers
can enhance the impact of their work by including a critical appraisal that is as rigorous
and transparent as their examination of the phenomenon being scrutinized. This article
has discussed issues associated with critical appraisal and offered illustrations and sugges-
tions to guide practice.
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