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Critical Appraisal Toolkit (CAT) for assessing 
multiple types of evidence
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Abstract

Healthcare professionals are often expected to critically appraise research evidence in order 
to make recommendations for practice and policy development. Here we describe the Critical 
Appraisal Toolkit (CAT) currently used by the Public Health Agency of Canada. The CAT consists 
of: algorithms to identify the type of study design, three separate tools (for appraisal of analytic 
studies, descriptive studies and literature reviews), additional tools to support the appraisal 
process, and guidance for summarizing evidence and drawing conclusions about a body of 
evidence. Although the toolkit was created to assist in the development of national guidelines 
related to infection prevention and control, clinicians, policy makers and students can use 
it to guide appraisal of any health-related quantitative research. Participants in a pilot test 
completed a total of 101 critical appraisals and found that the CAT was user-friendly and helpful 
in the process of critical appraisal. Feedback from participants of the pilot test of the CAT 
informed further revisions prior to its release. The CAT adds to the arsenal of available tools 
and can be especially useful when the best available evidence comes from non-clinical trials 
and/or studies with weak designs, where other tools may not be easily applied.
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Introduction
Healthcare professionals, researchers and policy makers are 
often involved in the development of public health policies 
or guidelines. The most valuable guidelines provide a basis 
for evidence-based practice with recommendations informed 
by current, high quality, peer-reviewed scientific evidence. To 
develop such guidelines, the available evidence needs to be 
critically appraised so that recommendations are based on the 
“best” evidence. The ability to critically appraise research is, 
therefore, an essential skill for health professionals serving on 
policy or guideline development working groups. 

Our experience with working groups developing infection 
prevention and control guidelines was that the review of 
relevant evidence went smoothly while the critical appraisal 
of the evidence posed multiple challenges. Three main issues 
were identified. First, although working group members had 
strong expertise in infection prevention and control or other 
areas relevant to the guideline topic, they had varying levels of 
expertise in research methods and critical appraisal. Second, 
the critical appraisal tools in use at that time focused largely on 
analytic studies (such as clinical trials), and lacked definitions of 
key terms and explanations of the criteria used in the studies. As 
a result, the use of these tools by working group members did 
not result in a consistent way of appraising analytic studies nor 
did the tools provide a means of assessing descriptive studies 
and literature reviews. Third, working group members wanted 
guidance on how to progress from assessing individual studies to 
summarizing and assessing a body of evidence. 

To address these issues, a review of existing critical appraisal 
tools was conducted. We found that the majority of existing 
tools were design-specific, with considerable variability in intent, 
criteria appraised and construction of the tools. A systematic 
review reported that fewer than half of existing tools had 
guidelines for use of the tool and interpretation of the items 
(1). The well-known Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) rating-of-evidence 
system and the Cochrane tools for assessing risk of bias were 
considered for use (2,3). At that time, the guidelines for using 
these tools were limited, and the tools were focused primarily 
on randomized controlled trials (RCTs) and non-randomized 
controlled trials. For feasibility and ethical reasons, clinical trials 
are rarely available for many common infection prevention and 
control issues (4,5). For example, there are no intervention 
studies assessing which practice restrictions, if any, should 
be placed on healthcare workers who are infected with 
a blood-borne pathogen. Working group members were 
concerned that if they used GRADE, all evidence would be rated 
as very low or as low quality or certainty, and recommendations 
based on this evidence may be interpreted as unconvincing, 
even if they were based on the best or only available evidence. 

The team decided to develop its own critical appraisal toolkit. So 
a small working group was convened, led by an epidemiologist 
with expertise in research, methodology and critical appraisal, 
with the goal of developing tools to critically appraise studies 
informing infection prevention and control recommendations. 
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This article provides an overview of the Critical Appraisal 
Toolkit (CAT). The full document, entitled Infection Prevention 
and Control Guidelines Critical Appraisal Tool Kit is available 
online (6).

Overview
Following a review of existing critical appraisal tools, studies 
informing infection prevention and control guidelines that were 
in development were reviewed to identify the types of studies 
that would need to be appraised using the CAT. A preliminary 
draft of the CAT was used by various guideline development 
working groups and iterative revisions were made over a two 
year period. A pilot test of the CAT was then conducted which 
led to the final version (6).

The toolkit is set up to guide reviewers through three major 
phases in the critical appraisal of a body of evidence: appraisal of 
individual studies; summarizing the results of the appraisals; and 
appraisal of the body of evidence. 

Tools for critically appraising individual studies
The first step in the critical appraisal of an individual study is to 
identify the study design; this can be surprisingly problematic, 
since many published research studies are complex. An algorithm 
was developed to help identify whether a study was an analytic 
study, a descriptive study or a literature review (see text box for 
definitions). It is critical to establish the design of the study first, 
as the criteria for assessment differs depending on the type of 
study.

Separate algorithms were developed for analytic studies, 
descriptive studies and literature reviews to help reviewers 
identify specific designs within those categories. The algorithm 
below, for example, helps reviewers determine which study 
design was used within the analytic study category (Figure 1). 
It is based on key decision points such as number of groups 
or allocation to group. The legends for the algorithms and 

supportive tools such as the glossary provide additional detail 
to further differentiate study designs, such as whether a cohort 
study was retrospective or prospective. 

Separate critical appraisal tools were developed for analytic 
studies, for descriptive studies and for literature reviews, with 
relevant criteria in each tool. For example, a summary of the 
items covered in the analytic study critical appraisal tool is shown 
in Table 1. This tool is used to appraise trials, observational 
studies and laboratory-based experiments. A supportive tool 
for assessing statistical analysis was also provided that describes 
common statistical tests used in epidemiologic studies.

The descriptive study critical appraisal tool assesses different 
aspects of sampling, data collection, statistical analysis, and 

Table 1: Aspects appraised in analytic study critical 
appraisal tool

Aspect Type of assessment
Sample and sampling 
methods

Representativeness of participants, control of 
selection bias

Internal validity Control of biases: misclassification, information

Validity and reliability of data collection 
instruments

Adequacy of retention and follow-up

Control of confounding Comparability of control and intervention groups

Adequacy of control of major confounders

Ethics Adequacy of ethical conduct

Analysis Adequacy and interpretation of statistical testing

Power and sample size

Screening and 
applicability questions

Generalizability of results

Feasibility of implementation

Figure 1: Algorithm for identifying the type of analytic 
study

Abbreviations: CBA, controlled before-after; ITS, interrupted time series; NRCT, non-randomized 
controlled trial; RCT, randomized controlled trial; UCBA, uncontrolled before-after

* Public Health Agency of Canada. Infection Prevention and Control Guidelines Critical Appraisal 
Tool Kit (6)

Definitions of the types of studies that can be analyzed 
with the Critical Appraisal Toolkit*

Analytic study: A study designed to identify or measure effects of 
specific exposures, interventions or risk factors. This design employs 
the use of an appropriate comparison group to test epidemiologic 
hypotheses, thus attempting to identify associations or causal 
relationships.

Descriptive study: A study that describes characteristics of a 
condition in relation to particular factors or exposure of interest. 
This design often provides the first important clues about possible 
determinants of disease and is useful for the formulation of 
hypotheses that can be subsequently tested using an analytic 
design.

Literature review: A study that analyzes critical points of a 
published body of knowledge. This is done through summary, 
classification and comparison of prior studies. With the exception 
of meta-analyses, which statistically re-analyze pooled data from 
several studies, these studies are secondary sources and do not 
report any new or experimental work.

http://publications.gc.ca/collections/collection_2014/aspc-phac/HP40-119-2014-eng.pdf
http://publications.gc.ca/collections/collection_2014/aspc-phac/HP40-119-2014-eng.pdf
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ethical conduct. It is used to appraise cross-sectional studies, 
outbreak investigations, case series and case reports. 

The literature review critical appraisal tool assesses the 
methodology, results and applicability of narrative reviews, 
systematic reviews and meta-analyses. 

After appraisal of individual items in each type of study, each 
critical appraisal tool also contains instructions for drawing a 
conclusion about the overall quality of the evidence from a study, 
based on the per-item appraisal. Quality is rated as high, medium 
or low. While a RCT is a strong study design and a survey is a 
weak design, it is possible to have a poor quality RCT or a high 
quality survey. As a result, the quality of evidence from a study is 
distinguished from the strength of a study design when assessing 
the quality of the overall body of evidence. A definition of some 
terms used to evaluate evidence in the CAT is shown in Table 2.

Tools for summarizing the evidence 
The second phase in the critical appraisal process involves 
summarizing the results of the critical appraisal of individual 
studies. Reviewers are instructed to complete a template 
evidence summary table, with key details about each study and 
its ratings. Studies are listed in descending order of strength 
in the table. The table simplifies looking across all studies that 
make up the body of evidence informing a recommendation and 
allows for easy comparison of participants, sample size, methods, 
interventions, magnitude and consistency of results, outcome 
measures and individual study quality as determined by the 
critical appraisal. These evidence summary tables are reviewed 
by the working group to determine the rating for the quality of 
the overall body of evidence and to facilitate development of 
recommendations based on evidence.

Rating the quality of the overall body of 
evidence
The third phase in the critical appraisal process is rating the 
quality of the overall body of evidence. The overall rating 
depends on the five items summarized in Table 2: strength 
of study designs, quality of studies, number of studies, 
consistency of results and directness of the evidence. The various 
combinations of these factors lead to an overall rating of the 
strength of the body of evidence as strong, moderate or weak as 
summarized in Table 3.

A unique aspect of this toolkit is that recommendations 
are not graded but are formulated based on the graded 
body of evidence. Actions are either recommended or not 
recommended; it is the strength of the available evidence that 
varies, not the strength of the recommendation. The toolkit does 
highlight, however, the need to re-evaluate new evidence as it 
becomes available especially when recommendations are based 
on weak evidence. 

Table 2: Definition of terms used to evaluate evidence

Summative items 
assessed

Rating Criteria

Strength of study 
design

Note: “x > y” means 
x is a stronger design 
than y

Strong Meta-analysis > Randomized 
controlled trial (RCT) > 
non-randomized controlled 
trial (NRCT) = lab experiment 
> controlled before-after 
(CBA)* 

Moderate Cohort > case-control > 
interrupted time series with 
adequate data collection 
points > cohort with 
non-equivalent comparison 
group

Weak Uncontrolled before-after 
(UCBA) > interrupted time 
series with inadequate 
data collection points > 
descriptive (cross-sectional > 
epidemiologic link > ecologic 
or correlational) 

Quality of the study High No major threats to internal 
validity (bias, chance and 
confounding have been 
adequately controlled and 
ruled out as an alternate 
explanation for the results) 

Medium Minor threats to internal 
validity that do not seriously 
interfere with ability to draw a 
conclusion about the estimate 
of effect

Low Major threat(s) to internal 
validity that interfere(s) with 
ability to draw a conclusion 
about the estimate of effect

Number of studies Multiple Four or more studies 

Few Three or fewer studies

Consistency of results Consistent Studies found similar results

Table 2: Definition of terms used to evaluate evidence 
(continued)

Consistency of results 
(continued)

Inconsistent Some variation in results but 
overall trend related to the 
effect is clear

Contradictory Varying results with no clear 
overall trend related to the 
effect

Directness of 
evidence

Direct 
evidence

Comes from studies that 
specifically researched the 
association of interest

Extrapolation Inference drawn from studies 
that researched a different 
but related key question or 
researched the same key 
question but under artificial 
conditions (e.g., some lab 
studies)

* Considered strong design if there are at least two control groups and two 
intervention groups. Considered moderate design if there is only one control and 
one intervention group
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Pilot test of the CAT
Of 34 individuals who indicated an interest in completing the 
pilot test, 17 completed it. Multiple peer-reviewed studies 
were selected representing analytic studies, descriptive studies 
and literature reviews. The same studies were assigned to 
participants with similar content expertise. Each participant was 
asked to appraise three analytic studies, two descriptive studies 
and one literature review, using the appropriate critical appraisal 

tool as identified by the participant. For each study appraised, 
one critical appraisal tool and the associated tool-specific 
feedback form were completed. Each participant also completed 
a single general feedback form. A total of 101 of 102 critical 
appraisals were conducted and returned, with 81 tool-specific 
feedback forms and 14 general feedback forms returned. 

The majority of participants (>85%) found the flow of each tool 
was logical and the length acceptable but noted they still had 
difficulty identifying the study designs (Table 4). 

The vast majority of the feedback forms (86–93%) indicated that 
the different tools facilitated the critical appraisal process. In 
the assessment of consistency, however, only four of ten analytic 
studies appraised (40%), had complete agreement on the rating 
of overall study quality by participants, the other six studies had 
differences noted as mismatches. Four of the six studies with 
mismatches were observational studies. The differences were 
minor. None of the mismatches included a study that was rated 
as both high and low quality by different participants. Based 
on the comments provided by participants, most mismatches 
could likely have been resolved through discussion with peers. 
Mismatched ratings were not an issue for the descriptive studies 
and literature reviews. In summary, the pilot test provided useful 
feedback on different aspects of the toolkit. Revision were made 
to address the issues identified from the pilot test and thus 
strengthen the CAT.

Discussion
The Infection Prevention and Control Guidelines Critical Appraisal 
Tool Kit was developed in response to the needs of infection 
control professionals reviewing literature that generally did 
not include clinical trial evidence. The toolkit was designed to 
meet the identified needs for training in critical appraisal with 
extensive instructions and dictionaries, and tools applicable to all 
three types of studies (analytic studies, descriptive studies and 
literature reviews). The toolkit provided a method to progress 
from assessing individual studies to summarizing and assessing 
the strength of a body of evidence and assigning a grade. 
Recommendations are then developed based on the graded 

Table 3: Criteria for rating evidence on which 
recommendations are based

Strength 
of 

Evidence
Grades Criteria

Strong

AI
Direct evidence from meta-analysis or multiple 
strong design studies of high quality, with 
consistency of results

AII

Direct evidence from multiple strong design 
studies of medium quality with consistency of 
results 
                                    OR
At least one strong design study with support 
from multiple moderate design studies of high 
quality, with consistency of results
                                    OR
At least one strong design study of medium 
quality with support from extrapolation from 
multiple strong design studies of high quality, 
with consistency of results

Moderate

BI

Direct evidence from multiple moderate 
design studies of high quality with consistency 
of results 
                                   OR
Extrapolation from multiple strong design 
studies of high quality, with consistency of 
results

BII

Direct evidence from any combination of 
strong or moderate design studies of high/
medium quality, with a clear trend but some 
inconsistency of results
                                   OR
Extrapolation from multiple strong design 
studies of medium quality or moderate 
design studies of high/medium quality, with 
consistency of results 
                                   OR
One strong design study with support from 
multiple weak design studies of high/medium 
quality with consistency of results

Weak

CI

Direct evidence from multiple weak design 
studies of high/medium quality, with 
consistency of results 
                                    OR
Extrapolation from any combination of strong/
moderate design studies of high/medium 
quality, with inconsistency of results

CII

Studies of low quality regardless of study 
design 
                                    OR
Contradictory results regardless of study 
design
                                    OR 
Case series/case reports 
                                    OR
Expert opinion

Table 4: Pilot test feedback on user friendliness

Items Analytic 
Critical 

Appraisal 
Tool (%) 

n=39 of 51* 

Descriptive 
Critical 

Appraisal Tool 
(%)

n=28 of 34* 

Literature 
review 
Critical 

Appraisal 
Tool (%)

n=14 of 17* 

Logical flow 89.7 96.4 100

Acceptable 
length

97.4 100 100

Clear 
phrasing and 
explanations

72.2 88.5 76.9

Tool was helpful 
for critical 
appraisal 
process

92.3 85.7 92.9

* Number of tool-specific forms returned for total number of critical appraisals conducted
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body of evidence. This grading system has been used by the 
Public Health Agency of Canada in the development of recent 
infection prevention and control guidelines (5,7). The toolkit 
has also been used for conducting critical appraisal for other 
purposes, such as addressing a practice problem and serving as 
an educational tool (8,9).

The CAT has a number of strengths. It is applicable to a wide 
variety of study designs. The criteria that are assessed allow for 
a comprehensive appraisal of individual studies and facilitates 
critical appraisal of a body of evidence. The dictionaries provide 
reviewers with a common language and criteria for discussion 
and decision making. 

The CAT also has a number of limitations. The tools do not 
address all study designs (e.g., modelling studies) and the toolkit 
provides limited information on types of bias. Like the majority of 
critical appraisal tools (10,11), these tools have not been tested 
for validity and reliability. Nonetheless, the criteria assessed are 
those indicated as important in textbooks and in the literature 
(12,13). The grading scale used in this toolkit does not allow 
for comparison of evidence grading across organizations 
or internationally, but most reviewers do not need such 
comparability. It is more important that strong evidence be rated 
higher than weak evidence, and that reviewers provide rationales 
for their conclusions; the toolkit enables them to do so.

Overall, the pilot test reinforced that the CAT can help with 
critical appraisal training and can increase comfort levels for 
those with limited experience. Further evaluation of the toolkit 
could assess the effectiveness of revisions made and test its 
validity and reliability.

A frequent question regarding this toolkit is how it differs from 
GRADE as both distinguish stronger evidence from weaker 
evidence and use similar concepts and terminology. The main 
differences between GRADE and the CAT are presented in 
Table 5. Key differences include the focus of the CAT on rating 
the quality of individual studies, and the detailed instructions 
and supporting tools that assist those with limited experience 
in critical appraisal. When clinical trials and well controlled 
intervention studies are or become available, GRADE and related 
tools from Cochrane would be more appropriate (2,3). When 
descriptive studies are all that is available, the CAT is very useful. 

Conclusion

The Infection Prevention and Control Guidelines Critical Appraisal 
Tool Kit was developed in response to needs for training in 
critical appraisal, assessing evidence from a wide variety of 
research designs, and a method for going from assessing 
individual studies to characterizing the strength of a body of 
evidence. Clinician researchers, policy makers and students can 
use these tools for critical appraisal of studies whether they are 
trying to develop policies, find a potential solution to a practice 
problem or critique an article for a journal club. The toolkit adds 
to the arsenal of critical appraisal tools currently available and 
is especially useful in assessing evidence from a wide variety of 
research designs.

Table 5: Features of the Critical Appraisal Toolkit (CAT) 
and GRADE

Feature CAT GRADE

Study designs 
addressed

Can be used for 
all types of studies 
(randomized and 
non-randomized 
controlled trials, 
other analytic 
studies including 
observational 
studies, descriptive 
studies and 
systematic reviews). 
Tools are provided 
for identifying study 
designs.

Focuses on the 
strongest types 
of evidence 
(randomized and 
non-randomized 
controlled trials; 
observational 
studies).

Type of reviewers Individuals with less 
experience with 
research.

Individuals with more 
experience with 
research.

Table 5: Features of the Critical Appraisal Toolkit (CAT) 
and GRADE (continued)

Feature CAT GRADE

Assessment of 
individual studies

Tools are provided 
for the critical 
appraisal of 
individual studies 
and a quality rating 
given per study.

Each study is 
individually assessed, 
but no quality rating 
is provided per 
study.

Assessment of body 
of evidence

Overall body of 
evidence is graded 
based on criteria 
provided.

Overall body of 
evidence is graded 
on criteria provided.

Scoring and criteria A qualitative 
assessment is made 
based on strength 
of study designs, the 
quality of studies, 
number of studies, 
consistency of 
results, and 
directness of the 
evidence. A grade is 
assigned based on 
the assessment.

A numeric score 
is calculated 
based on whether 
the evidence is 
randomized or 
non-randomized, risk 
of bias, inconsistency, 
indirectness, 
imprecision and 
publication bias. The 
score is translated to 
a grade.

Grade of evidence Evidence is graded 
as strong, moderate 
or weak quality. 

Evidence is graded 
as high, moderate, 
low or very low 
certainty. 

Grade of 
recommendations

Recommendations 
are not graded, 
actions are either 
recommended or 
not.

Recommendations 
are graded as strong 
or weak/conditional.

Guidance for 
reviewers

Detailed criteria and 
explanations for use 
are provided in a 
single toolkit.

Detailed criteria 
and instructions 
provided in multiple 
documents and 
training available. 

Abbreviation: GRADE, Grading of Recommendations Assessment, Development and Evaluation
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