
 

©  Dietitians of Canada; October 2021. Do not copy or distribute without expressed permission. 

 

1 

Step 4 - Appraise 
 

Appraisal involves taking the acquired information (identified in Step 3: Acquire) and critiquing it 

by systematically reviewing its strengths and weaknesses, as it relates to the reliability, validity 

and application to your specific question (identified in Step 2: Ask). 
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For the development of PEN content, when summarizing evidence, it is important to evaluate the 

body of evidence on a topic that is found in the specific studies and guidelines available. Critical 

appraisal is an objective, structured approach to better understand a study’s strengths and 

weaknesses allowing for the identification of evidence that ideally comes from rigorous, reliable, 

unbiased and methodologically appropriate research, while also acknowledging the limitations.  

 

Once the appropriate, available evidence has been acquired, Step 3: Acquire you need to 

consider the study design using a hierarchical approach. This approach is explained in more 

detail below. Using higher level evidence (such as systematic reviews and meta-analyses, 

followed by randomized controlled trials), then prospective cohorts, along with guidelines, that 

address the question of interest can help reduce potential bias and increase confidence in the 

evidence. A hierarchy of evidence provides a frame of ranking for the general quality of evidence 

obtained from specific study designs. This is further described below and in the Research 

Methods document section on "Hierarchy of Evidence", as well as in Table 1, which provides a list 

of common types of study designs along with some of their main strengths and weaknesses. 

Determination of the study design aids in assessing the study quality and risk of bias.  

 

1. Appraising Study Design 

Study’s designs come in many forms, each with its inherent strengths and limitations. A description 

of the characteristics, strengths and limitations of commonly used study designs is available in the 

section on Types of research data & study design in Research Methods Background.  While the 

type of study design used to answer a particular research question depends on a number of factors 

including the nature of the question and the availability of resources, there are some designs with 

methodologies that are considered more rigorous, reliable and less biased. The hierarchy of study 

designs shown in Figure 1 is a general way of considering how valid the evidence may be and it is 

largely based on level of bias that may be associated with the type of study design.  

 

Validity refers to the degree to which a result from a study is likely to be true and free from bias 

(1). Interpretation of findings from a study depends on both the quality or certainty of evidence as 

well as the applicability of the findings as described in Appendix 1 - PEN Evidence Grading 

Checklist.  

 

From time-to-time there may be a situation where there is no evidence to support a well-accepted 

fact. In this case we refer to the fact as a truism, which is defined as “an un-doubted or self-evident 

truth” (2).  An example may be “Boiling water coming into direct contact with human skin will burn the 

https://www.pennutrition.com/resources/PEN%20Writers%20Page/SearchStrategyContentPEN%20Guides%20(Dec2018)2.pdf
https://reso.pennutrition.com/dyncontent/Step2_Ask_Oct2021.pdf
https://www.pennutrition.com/resources/PEN%20Writers%20Page/SearchStrategyContentPEN%20Guides%20(Dec2018)2.pdf
https://www.pennutrition.com/KnowledgePathway.aspx?kpid=14732&trid=14739&trcatid=38
https://www.pennutrition.com/KnowledgePathway.aspx?kpid=14732&trid=14739&trcatid=38
https://www.pennutrition.com/KnowledgePathway.aspx?kpid=14732&trid=14739&trcatid=38
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skin.” Even though, the only evidence available for this may be case reports and anecdotes, the 

physiological rationale and basic science would support this as a truism and would warrant a higher 

evidence grade. 

 

Take the following pyramid scale into consideration when doing your appraisal: 

 
Figure 1. General Hierarchy of Study Designs (Adapted from Murad et al. 2016 (3)) 
 

 
Abbreviations: RCT = randomized controlled trial; SRMAs = systematic reviews and meta-analyses. 

 

The types of study designs that appear at or near the top of the pyramid may be more valid or believable 

due to less bias, whereas results from study designs appearing at or near the bottom of the 

pyramid may be less valid or believable, due to potentially more inherent bias. This pyramid 

provides a general guide; however, it is also necessary to evaluate each study and guideline 

using your own critical thinking to assess any potential biases and ensure the evidence is reliable, 

valid and applicable.  

 

Clinical practice guidelines (CPGs) are important to consider in any evidence review. However, 

the information presented in guidelines may or may not be based on evidence from a systematic 

review of your topic of interest and may not necessarily include evidence specific to nutrition 

elements of care. If CPGs were developed using systematic review methods and their 
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recommendations are generally graded, the evidence may be considered equivalent to a 

systematic review (i.e. top quality evidence). However, if the guidelines are based on consensus, 

they are equivalent to expert opinion (i.e. lower quality evidence).  The possible range of quality of 

CPGs is the reason why CPGs are shown in the Figure 1 Hierarchy as extending from the top at 

low risk of bias down to the bottom at high risk of bias. 

 

Observational studies, which include cohort, cross-sectional and case-control studies, only provide 
observations. These observations could be confounded by related variables, thus observational 
studies cannot be taken as proof of causation. This is where the phrase 'correlation, does not imply 
causation' comes from. For example, adults that dance are more likely to fall over may be an observation; 
however, the causation may be alcohol consumption. Another example is, people who eat vegetarian 
diets are less likely to smoke and more likely to have healthy lifestyles (e.g. more exercise, non-smoking, 
drink alcohol only moderately), so it is not possible to identify meat avoidance as the only causal factor in 
promoting health. When describing findings from observational studies, ensure you use words such as 
there was a 'relationship' or 'association' between dancing or vegetarian diets (the exposure variable) and 
falls or other health measures (the outcome variable). 

 

If randomized controlled trials are well designed, and consistent results are seen across several 

RCTs, then, for the same PICO conditions, it may be possible to assume causation. For example, 

a trial in which individuals are randomized to eat vegetarian diets compared to those not eating 

vegetarian diets may conclude that meat avoidance is a causal factor for health outcomes if other 

factors are equal between groups (e.g. smoking status, physical activity, alcohol consumption). 

Well conducted randomization should create similar intervention and control groups, but this can 

only be assumed if the randomization is conducted in a way that the investigators are prevented 

from selecting which group people are allocated to (referred to as concealed allocation). The term 

“effect” may also be used when describing the outcome as it relates to the  intervention in these 

trials.   

 

Systematic reviews and meta-analyses systematically collect data about a specific topic usually from 
similar study designs and statistically synthesizes data. However, the quality of the evidence is 
dependent on the quality of the included studies and the quality of the systematic review conduct. 
Thus, even if there is a systematic review and meta-analysis available addressing your specific 
question it is still important to appraise strengths and weaknesses of the evidence by assessing any 
potential bias and the overall quality of the evidence. Also, the quality of the conduct of systematic 
reviews and/or meta-analyses varies from very strong to weak. Sometimes authors refer to their 
work as a systematic review when they have not followed many systematic review methods (Refer to 
Quality Assessment tools in Table 1 below). 
 
Note: a narrative review differs from a systematic review in that it provides an overview of a topic 
area without considering or appraising all available evidence.  

 

 

2. Risk of Bias & Quality of Evidence 

 
Bias refers to a systematic error or deviation from the truth in results and inferences, meaning that 
multiple replications of the same study would likely lead to the wrong answer on average due to 
inherent errors (1). Bias can vary in magnitude, from trivial to substantial effects, and may lead to 
either underestimation or overestimation of the effect on the true outcome. A biased study loses 
validity with respect to the degree of the bias. While some study designs are more prone to bias, its 
presence is universal. Thus, even if a study has a systematic review and meta-analysis or 
randomized controlled trial design (i.e. a study design considered to be at the top of the evidence 
hierarchy), it can still be affected by bias.  
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Appraising risk of bias is part of a quality of evidence assessment. Tools often used to assess bias in 
randomized trials and observational studies are identified in Table 1 below.   

 

Quality or certainty of evidence refers to the confidence that an estimate of effect or association is 

near the true value for the effect on an outcome (1). When appraising the quality of evidence, 

judgments about the quality of evidence are relative to the specific context in which the evidence 

is used. Aspects that are often considered when appraising quality of evidence include: risk of 

bias (study limitations), inconsistency, imprecision (size, variability, and direction of effect), 

indirectness (generalizability) and risk of publication bias (reporting bias) (4). These are outlined in 

Appendix 1 – PEN Evidence Grading Checklist.  

 

For more information about study design, bias and quality/certainty see the Research Methods 

Background, section titled, Types of research data & study design. 

 

3. Critical Appraisal Tools 

Many tools are available for assessing risk of bias and quality of studies (5,6). Most tools are 

checklists that ask specific questions or are scales in which various components of bias and/or 

quality are scored and combined to give a summary score (7). It is important to be aware of these 

types of tools so that you can recognize when they are used in systematic reviews, and you can use 

them in your own appraisals of the evidence. Practice questions in the PEN System use the PEN 

evidence grading tool, described below to appraise the quality of each evidence statement. The PEN 

Evidence Grading Checklist utilizes a checklist format and provides a grade from A to D, with ‘A’ 

signifying “Good” evidence and ‘D’ denoting evidence where a conclusion is either not possible or 

extremely limited because evidence is unavailable and/or of poor quality and/or is contradictory. 

 

4. PEN® Tools – PEN Evidence Grading Checklist  

Using the Evidence Grading Checklist – Appendix 1, appraise your materials to establish the 

quality of the evidence related to your questions. If you are feeling your critical appraisal skills are 

rusty or want to gain a better sense of how to effectively use the worksheets, review the relevant 

sections in the two Writer’s Training modules: 

 Evidence-based Process Module  

 Appraising the Literature Module. 

 

5. External Tools 

Table 1 provides examples of risk of bias and quality of evidence tools. This is not a complete list, 
and these tools may also be updated by the development organization.  
Note: PEN authors do not necessarily need to use these tools when appraising the evidence, but you 
may find it helpful to familiarize yourself with them because they are used frequently in systematic 
reviews. 

 

 

Table 1. Risk of Bias (RoB) and Quality of Evidence Assessment Tools 

Tool Name Use  Development Organization 

Cochrane RoB (8)* Randomized controlled 

trials (RCTs) 

The Cochrane Collaboration 

RoB 2.0* RCTs The Cochrane Collaboration 

https://www.pennutrition.com/KnowledgePathway.aspx?kpid=14732&trid=14739&trcatid=38
https://www.pennutrition.com/KnowledgePathway.aspx?kpid=14732&trid=14739&trcatid=38
http://www.pennutrition.com/resources/PEN_resources/PEN%20Writer%20Training%20Modules/PENEvidenceBasedProcessApr2014reduced.pdf
http://www.pennutrition.com/resources/PEN_resources/PEN%20Writer%20Training%20Modules/PENAppraisingtheLiteratureApr2014reduced.pdf
https://methods.cochrane.org/bias/resources/rob-2-revised-cochrane-risk-bias-tool-randomized-trials
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ROBINS-1 tool* Non-randomized studies 

(NRS) 

Cochrane Bias Methods Group 

JADAD Scale RCTs  Jadad et al., 1996 (9) 

Newcastle-Ottawa Scale Observational studies  Wells et al., 2000 (10) 

CASP Checklist Various checklists for 

systematic reviews 

(SRs), RCTs, 

observational studies, 

qualitative studies  

The Critical Appraisal Skills 

Programme (CASP) 

JBI Critical Appraisal 

Checklist 

Various checklists for 

SRs, RCTs, 

observational studies, 

qualitative studies 

The Joanna Briggs Institute (JBI) 

GRADE* Assesses certainty of 

evidence from RCTs or 

NRS for each outcome 

Schunemann et al., 2013 (4) 

NutriGRADE Adaptation of GRADE for 

nutrition research  

Schwingshackl et al., 2016 (11) 

AMSTAR 2* SRs AMSTAR Team, Bruyère 

Research Institute 

*Indicates more rigorously developed tools  

Adapted from Ma et al., 2020 (12). 
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Appendix 1 
PEN Evidence Grading Checklist 

 
The conclusion is supported by GOOD evidence (A)  

 
1. Quality or certainty of evidence 

The results for a specific intervention/outcome are from high quality studies for answering the 

practice question as described in the bullet points below. Supporting studies might consist of: 

Treatment/Intervention Studies 
• good quality systematic review (SR) and meta-analysis (MA) of randomized controlled 

trials (RCTs) that meet most of the criteria in bullet points below  

• two or more high quality randomized, controlled trials that meet most of the criteria in bullet points 
below. 

Etiology/Prognosis Studies 

• SR and MA of cohort studies or two or more independent well-done prospective cohort 

studies that meet most of the criteria described in bullet points below and where 

treatment/exposure effects are sufficiently large (e.g., 2-fold increase or decrease in one group 

compared to another), where a dose-response gradient is reported or when residual confounders 

would be likely to decrease the effect (e.g. sicker patients receive the exposure but still 

fare better).   

Note: Evidence might also be in a position statement or practice guideline from a national 

body or organization reporting results of research studies based on the aforementioned types 

of research or assessed as high certainty of evidence using GRADE process.  

 

 

√ 

• Risk of bias or study limitationsi - results are generally at low risk of bias with no apparent study 

limitations.  

 

• Inconsistencyii  - results are generally consistent (low heterogeneity, e.g. I2: < 40%).   

• Imprecision iii – effect estimates are generally precise if able to be determined, otherwise 

indicate not applicable (NA). 

 

• Indirectnessiv – results are generalizable to the population being assessed.   

• Risk of publication bias or reporting biasv – not evident if assessed in MA, otherwise 

indicate not applicable (NA). 

 

2. Importance/Relevancevi 

 
• Clinical impact/balance between desirable and undesirable effects – the results are clinically 

important with a large gradient between benefits and risks. 

 

• Acceptability/values and preferences – most patients would value the outcomes as 
important and be willing to accept the intervention. 

 

• Applicability/costs – results are applicable to the practice setting and resource implications 
are justified.  
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The conclusion is supported by FAIR evidence (B)  

 
1. Quality or certainty of evidence 

The results for a specific intervention/outcome are from studies of strong design with minor 

methodological concerns as described in the bullet points below or from studies with weaker 

designs for answering the practice question. Supporting studies might consist of: 

Treatment/Intervention Studies 

• systematic review (SR) of RCTs with some minor methodological issues as described in bullet 

points below.  
• a single RCT with low risk of biasi 

• two or more RCTs with a clinically significant conclusion and unclear risk of biasi. 

Etiology / Prognosis Studies 
• SR of cohort studies or two or more well-done prospective cohort studies that meet most of 

the criteria in bullet points below.  

Note: Evidence might also be in a position statement or practice guideline from a national body or 
organization reporting results of research studies based on the aforementioned types of research or 
assessed as moderate certainty of evidence using GRADE process.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

√ 

• Risk of bias or study limitationsi  – results may have unclear risk of bias with some study 
limitations.  

 

• Inconsistencyii – results may have minor inconsistencies at most (moderate heterogeneity e.g. 
I2: 30 to 60%).  

 

• Imprecisioniii – effect estimates may have concerns about precision if able to be determined, 
otherwise indicate not applicable (NA). 

 

• Indirectnessiv– there is minor doubt about generalizability to the population being assessed.   

• Risk of publication bias or reporting biasv– may be evident if assessed in MA, otherwise 
indicate not applicable (NA). 

 

2. Importance/Relevancevi  

 
• Clinical impact/balance between desirable and undesirable effects – there is minor doubt 

about the clinical importance of results with a moderate gradient between benefits and risks. 
 

• Acceptability/values and preferences – some patients would value the outcomes as important 
and likely be willing to accept the intervention.    

 

• Applicability/costs – results are generally applicable to the practice setting and resource 
implications may be justified.  
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The conclusion is supported by LIMITED evidence or expert opinion (C)  

 
1. Quality or certainty of evidence 

The results for a specific intervention/outcome are from studies of weak design for answering 

the practice question or there is substantial uncertainty attached to the conclusion as 

described in most of the bullet points below. Supporting studies might consist of: 
Treatment/Intervention Studies 

• two or more RCTs with inconsistent results or high risk of bias 

• non-randomized trial or trial that used historical controls 
• systematic review (SR) of cohort or case-control studies (with homogeneity) or two or 

more well-done prospective cohort studies with consistent findings. 

 

Etiology / Prognosis Studies 

• SR of cohort and case-control studies (with heterogeneity) or two or more studies with 

some inconsistent results 

• results from a single cohort study or two or more case-control studies, unconfirmed by 

other studies 

• results from a number of high-quality cross-sectional studies, well described case reports 

or case series. 

Note: Evidence might also be in a position statement or practice guideline from a national body or 

organization reporting results of research studies based on the aforementioned types of research or 

based on expert consensus or assessed as low or very low certainty of evidence using GRADE 

process. 

 

√ 

• Risk of bias or study limitationsi  - results are at a high risk of bias with obvious study limitations.   

• Inconsistencyii  - results may be inconsistent (high heterogeneity e.g. I2: >60%).   

• Imprecisioniii – effect estimates may be imprecise if able to be determined, otherwise 
indicate not applicable (NA). 

 

• Indirectnessiv – there may be substantial doubt about generalizability to the population being 
assessed or the outcome is a surrogate (e.g. markers such as blood tests).  

 

• Risk of publication bias or reporting biasv – may be evident if assessed in MA, otherwise 
indicate not applicable (NA). 

 

2. Importance/Relevancevi  

• Clinical impact/balance between desirable and undesirable effects – there is uncertainty about 
the clinical importance of the results with a small to moderate gradient between benefits and 
risks. 

 

• Acceptability/values and preferences – there is uncertainty about whether patients would 
value the outcomes as important and uncertainty about willingness to accept the intervention.    

 

• Costs/applicability – there is uncertainty about the applicability of the results to the practice 
setting and resource implications may be difficult to justify. 
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A conclusion is either not possible or extremely limited because evidence is unavailable and/or of 
poor quality and/or is contradictory (D)  

 
1. Quality or certainty of evidence 

The results for a specific intervention/outcome are from a single study with major design flaws or from 

studies with contradictory results that meet all of the criteria in bullet points below such that conclusions 

can’t be confidently drawn. Alternatively, evidence is lacking from either authoritative sources or 

research involving humans. Supporting studies might consist of:  

• a very poorly designed and executed trial or intervention 
• evidence from a single case report, case series, case-control study or ecological 

study unconfirmed by other studies 

• anecdotal reports 
• evidence from a small number of similar quality studies that report contradictory results (e.g. 

two cohort studies that report opposite associations) 

• research in the in vitro, ex vivo or animal model. 

Note: Evidence might also be in a position statement or practice guideline from a national body 

or organization reporting results of research studies based on the aforementioned types of 

research or where no recommendation is able to be provided using GRADE process. 

 

√ 

• Risk of bias or study limitationsI  - results are at high risk of bias or with major study limitations.    

• InconsistencyIi - usually inconsistent    

• Imprecisioniii  – effect estimates are imprecise if able to be determined, otherwise indicate 
not applicable (NA). 

 

• Indirectnessiv – not generalizable to the population being assessed, very limited 
generalizability or due to use of surrogate outcomes. 

 

• Risk of publication bias or reporting biasv – evident if assessed in MA, otherwise indicate not 
applicable (NA). 

 

2. Importance/Relevancevi  

• Clinical impact/balance between desirable and undesirable effects– the results are minimal or 
there is little to no gradient between benefits and risks.  

 

• Acceptability/values and preferences – many patients would not value the outcomes or be 
likely to be concerned about accepting the intervention.    

 

• Applicability/Costs – results are not applicable or have very limited applicability to the practice 
setting or have high resource implications.  
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Notes: 

i Risk of bias is an assessment of the validity of studies (i.e. the risk that they over- or underestimate the true 
effect of the intervention). Tools are available to assess risk of bias in RCTs (1) and observational studies (2,3). If 
no quality assessment was conducted, consider study limitations. For additional information refer to PEN Writer’s 
Training Module – Appraising the Literature  

ii Inconsistency refers to unexplained heterogeneity of results. Consistency considers whether findings are 
consistent across studies, considering the range of study populations and study designs, including the direction 
and size of the effect or degree of association, and the statistical significance. To evaluate inconsistency, 
authors should inspect the similarity of point estimates and the overlap of their confidence intervals or look at 
statistical heterogeneity (e.g. I2 and P-value from chi-squared test) (4). If the results of the studies are in the 
same direction with overlapping confidence intervals, inconsistency is deemed unlikely.  

iii Imprecision occurs when there is uncertainty about the results and confidence intervals (CI) are wider when the 
estimate of the effect comes from only one or two small studies or if there are few events or considerable variability in 
the effects among patients (5). When a 95%CI excludes the possibility of no effect (i.e. does not cross ‘0’), you can 
be reasonably confident that there is an effect and that imprecision is unlikely.   

iv Indirectness considers how the population, intervention and outcomes in the evidence match the practice question. 
Evidence is lower if the patients or interventions are different or when the outcome is a surrogate outcome (such as 
blood levels) rather than an outcome typically important to patients (6).   

v Publication bias considers missing evidence due to selective publication of studies. Statistical and visual methods 
(e.g. funnel plot, Egger’s test) can help to detect publication bias in meta-analyses (7). Publication bias is more 
common when studies are industry funded and with observational studies.  

vi The quality of the evidence is a major factor determining the evidence grade; however, consideration is given to 
the application of other factors that influence findings, including: impact, acceptability and applicability. In some 
cases, these factors can supersede the evidence base. For example, a meta-analysis with high certainty of 
evidence but with little clinical impact can conclude that the results do not increase or decrease the outcome (A 
grade) (8). However, if there is high certainty of evidence but some concern that the desirable effects do not 
outweigh the undesirable effects, the evidence could be downgraded (B grade) (9).  

 
GRADE = Grading of Recommendations Assessment, Development and Evaluation 
(https://www.gradeworkinggroup.org/) 
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