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Summary  
The Project on a Framework for Rating Evidence in Public Health (PRECEPT) is defining a 

methodology for evaluating and grading evidence in the field of infectious disease epidemiology, 

prevention and control. This document describes the methodology and explains in detail the use of 

its key elements.  

 

The methodology is intended to rate scientific evidence related to four major domains of studies: 

burden of disease, risk factors, diagnostics and intervention. The framework is grouped into five 

steps, starting from an overarching public health question and ending with an evidence statement. In 

step 1, approaches are described for identification of relevant questions. In step 2, methodological 

guidance is provided for the conduct of systematic reviews for these questions. For appraisal of 

methodological quality of identified studies, 15 different quality appraisal tools are proposed and an 

algorithm is given to match a given study design with an appropriate tool. In step 3, a standardized 

evidence grading scheme using the GRADE methodology is provided to rate the quality of bodies of 

evidence. The evidence appraisal process ends with the preparation of evidence profiles and 

summary of finding tables (step 4) followed by preparation of an evidence summary for 

communication of the results (step 5). PRECEPT recommends to use the DECIDE tool to move from 

evidence to recommendation/decision. 

 

By applying this methodological framework, the user should be able to evaluate and grade scientific 

evidence from the four major domains in a transparent and reproducible way.   
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1. Introduction  

1.1 Aims of PRECEPT  

The Project on a Framework for Rating Evidence in Public Health (PRECEPT) aims to define a 

methodology for evaluating and grading evidence and strength of recommendations in the field of 

infectious disease epidemiology, prevention and control. The current version of the framework 

comprises the process of systematically searching, evaluating and grading of evidence.   

  

1.1.1 Background  

The fallacies of relying solely on expert opinion to establish best practice in clinical decision making 

and public health policies are now well exposed globally  [1, 2]. It is now standard practice in 

guideline development to draw on systematic reviews.  For evidence of benefits and harms, well 

conducted randomized controlled trials (RCTs) minimize bias, and systematic reviews of RCTs are 

commonly used in decision making. However, for many public health questions observational studies 

are important, particularly if they minimize bias. Moreover, public health is increasingly using quasi-

experimental designs to evaluate effects, such as controlled before-and-after studies, stepped wedge 

designs and interrupted time series [3].  

 

In infectious disease prevention and control, specialists also need to consider what consequences a 

public health intervention might have at the population level [4-7], e.g., on spread of a pathogen in 

the total population. In the context of developing recommendations for infectious disease 

prevention and control in particular, several relevant questions cannot easily be addressed by RCTs. 

Challenges include assessing population-level effects (e.g. serotype-replacement following vaccine 

introduction, development of antibiotic resistance, or herd protection through reduced pathogen 

transmission) and long-term aspects of the intervention (e.g. the need for a booster vaccination ten 

years after primary vaccination), as well as data on the disease burden in a given population, cost-of-

illness, risk factors for infection or increased disease severity, or the mode of transmission of a newly 

recognized disease or during a nosocomial outbreak. Therefore, evidence informing these potentially 

relevant questions that is not about effects needs to take into account summaries from different 

sorts of research, including case-control studies, incidence studies, passively collected surveillance 

data, case series, outbreak investigations, and single case reports. In adopting the concept of “best 

available evidence” [6], tracing the full causal chain from intervention to outcomes within a given 

context requires a variety of fit-for-purpose methods from multiple disciplines.  

 

New approaches were undertaken to develop evidence appraisal and grading systems, which 

incorporate information from studies with different designs, including RCTs as well as observational 
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studies. The most prominent system, developed by the Grading of Recommendations Assessment, 

Development and Evaluation Working Group (GRADE) [8, 9], has been widely applied in clinical 

medicine as well as public health [10-12], although several agencies explicitly opted against the 

GRADE approach [13].   

 

A working group established by the European Centre for Disease Prevention and Control (ECDC), 

examined the application of GRADE in infectious disease prevention and control [14] and in 2012 

initiated a project to build upon the GRADE approach.  The Project on a Framework for Rating 

Evidence in Public Health (PRECEPT) aims to define a framework for evaluating and grading evidence 

and strength of recommendations in the field of infectious disease epidemiology, prevention and 

control.  

 

1.1.2 Audience 

The framework intends to provide methodological guidance for public health agencies, scientists 

working in the field of evidence-based public health and other institutions and individuals involved in 

the conduct of evidence appraisal and development of public health guidance with a focus on 

infectious diseases.  

 

1.1.3 Aims 

The framework has the following aims:   

1) Integrating the different domains (i.e., intervention studies, burden of disease studies, 

diagnostic studies, etc.) into one methodology; 

2) Proposing a transparent and comprehensive evidence appraisal process;  

3) Summarizing and communicating the results of the appraisal process in a transparent 

way. 

In the following sections, this framework is described and explained.    

 

1.2 Definitions 

1.2.1 Types of evidence  

Developing a methodology for the appraisal of evidence in the field of public health starts with 

questions about the types of relevant evidence. Evidence, defined as “scientific knowledge; results of 

research used to support decision making” [15], can be grouped into different types. The public 

health manual of the National Institute for Health and Care Excellence (NICE) [13] defines two 

principal types of evidence. The first one is scientific evidence, being explicit, systematic and 

replicable. Scientific evidence can be either context-free or context-sensitive. Context-free evidence 
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“explains universal truth about what might generally work, under ideal circumstances” [13]. Context-

sensitive evidence includes information on the specific (social, behavioral, etc.) circumstances under 

which a measure (or intervention) might work. However, one has to consider that in clinical and 

public health practice, this distinction is not always possible or useful.  

 

The second type of evidence is colloquial evidence. According to NICE, “colloquial evidence can 

complement scientific evidence or provide missing information on context” [13]. Colloquial evidence 

includes information about values, opinions and interests as well as practical considerations.  

 

The PRECEPT framework is intended to appraise both forms of scientific evidence (context-free and 

context-sensitive), but is not directly concerned with colloquial evidence. 

 

1.2.2 Methodological quality 

According to the Agency for Healthcare Research and Quality (AHRQ), “methodological quality” can 

be defined as the extent to which a study’s design, conduct, and analysis has minimized selection, 

measurement, and confounding biases [16]. Thereby, this definition refers to internal validity of a 

study, not its external validity or generalizability [16]. The concept is also used by other public health 

agencies, such as the Canadian Agency for Drugs and Technologies in Health (CADTH), which defines 

methodological quality as “risk of bias” or “internal validity” [17]. However, in the context of public 

health it is often of equal importance to address external validity, defined as the degree to which 

results of a study may be generalized to other groups or populations [15].  

 

Furthermore, it is crucial to separate “methodological quality”, that is, the quality of the design, 

conduct and analysis of a study, from “quality of reporting” [18], since it has been shown that similar 

quality of reporting between individual studies is not synonymous with similar methodological 

quality [19].  

 

1.2.3 Quality appraisal tools (QATs) and evidence grading systems (EGSs) 

Two different kinds of instruments are used, according to the literature, to assess the quality of 

scientific evidence in the field of public health: 

 

• Quality appraisal tools (QATs) are instruments used to evaluate the quality of various types 

of single studies [17]. The term “risk of bias tools” is often used synonymously.  

• Evidence grading systems (EGSs) are applied to systematically rate the strength of a body of 

evidence [17], comprising multiple studies relevant to a specific research question.  
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2. Objectives and overview  

The objective of the PRECEPT framework is to provide a methodology for appraising scientific 

evidence in the field of infectious disease epidemiology, prevention and control.  

 

This framework focuses on the following four domains:  

 

a) Disease burden (significance of the problem) 

This domain includes studies on incidence, prevalence and severity of diseases and 

complications, as well as studies on perception of diseases in target populations.   

 

b) Risk factors for infection and disease (causes of the problem)  

This domain comprises studies on preventable and non-preventable risk factors for infection, 

disease and complications.  

 

c) Diagnostics (detection of the problem) 

This domain includes studies on sensitivity and/or specificity of diagnostic tests/measures. 

 

d) Interventions (consequences of action against the problem)  

This domain includes studies examining efficacy, effectiveness and adverse effects.  

 

In many cases, questions related to the domains will be addressed by quantitative studies. However, 

qualitative studies can provide additional information and might be considered in all domains.  

Note that for a given question, the domains are not mutually exclusive. For example, a question 

regarding a particular intervention might also include sub-questions regarding baseline risk (i.e. 

disease burden) and screening (i.e. diagnostics).  

 

The framework does not focus on evidence assessments related to other potentially relevant 

domains, such as those related to the implementation of interventions (feasibility, equitability, cost 

effectiveness, etc.). However, these domains are considered during decision-making (chapter 8).        

 

The general approach to this process consists of five steps (Figure 1): 

 

• Step 1: Identify the relevant questions  

• Step 2: Perform the systematic review  

• Step 3:  Apply the evidence grading system    
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• Step 4: Document the results  

• Step 5: Prepare an evidence summary 

 

3. Step 1: Identify the relevant questions 

3.1 PICO questions 

PRECEPT proposes to apply the PICO (Population, Intervention, Comparator, and Outcome) format as 

standard and to integrate other questions as far as possible. PICO is considered to be the most 

effective way of framing questions related to interventions [20-22]. The elements of PICO are 

explained in more detail in the following (adapted from [21]). 

 

• Population: Refers to the “target” of the intervention. Disease, age groups, sex, ethnicity, specific 

settings (hospital etc.) might be specified.  

• Intervention: Refers to the kind of “action” that is being considered. Dosage, frequency etc. might 

be specified. In the case of complex interventions, components might be described. 

• Comparator: Refers to the alternative choice of “action”. This may include placebo, no 

intervention, routine care, etc. 

• Outcomes: This might include positive as well as negative (in terms of harms or adverse events) 

endpoints.   

 

For risk factors (domain b), the PICO format can be easily modified by replacing “intervention” with 

“exposure” and “comparator” with “absence of risk factor”. Furthermore, different risk factors can 

be compared to each other (risk factor a vs. risk factor b), as well as different risk factor levels to 

establish an exposure-response relationship. For studies on disease burden (domain a), the PICO 

format can be changed to focus on population, condition (i.e., disease) and context [23]. For 

diagnostic accuracy studies (domain c), PICO can be interpreted as population, index test, 

comparator test, and outcome (target condition) [24]. If indicated, context and implementation 

should be specified for questions related to interventions [25] (see Table 1 for examples). 

 

3.2 Logic models  

In cases of very broad or more complex overarching questions, it might be appropriate to develop a 

logic model (conceptual diagram) [26]. A logic model is a graphical representation of a system which 

depicts important elements and relationships within the system. It can help to frame relevant 

questions, to show hypothesized causal relationships and to demonstrate information about the 

context (social, economic, etc.) [26]. Applied to the field of evidence synthesis and appraisal, a logic 

model has the potential to make reviews more transparent and reveal underlying assumptions.  
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A system-based logic model comprises the following elements: i) participants, ii) intervention, iii) 

theory, iv) intervention design (incl. components), v) intervention delivery (mechanism, agents, 

setting), vi) outcomes (intermediate, health, non-health), and vii) context and implementation [27]. 

This basic structure can easily be modified and adapted to the needs of evidence synthesis (see 

Figure 2 for examples).  

 

For an overview of potentially relevant questions in the field of infectious disease prevention and 

control, the reader should refer to a methodological paper of PRECEPT [28].  

  

4. Step 2: Perform the systematic review 

Evidence should be identified by using a rigorous systematic review process. Although it is not the 

central aim of the PRECEPT methodology to provide detailed methodological guidance for the 

conduct of systematic reviews and meta-analyses but rather to standardize the methods for 

appraising the results of these processes, an overview is given in the following on how to perform 

systematic reviews. For details, the user of PRECEPT should refer to appropriate references [13, 29, 

30]. 

 

4.1 Systematic review: methodological overview  

A systematic review usually includes six steps (Step 2.1. to 2.6. as parts of step 2 of the PRECEPT 

workflow; see Figure 3).    

 

4.1.1 Preparation of the review protocol 

For each systematic review, a protocol should be developed. The protocol should include the 

following sections (adapted from [29]): 

 

• Background: explanation of the conceptual background of the review 

• Question and objective: definition of the main review question and objective 

• Inclusion criteria: pre-definition of criteria for inclusion (and exclusion) of studies 

• Methods for searching studies: development of a search strategy (search terms), description 

of information sources (data bases etc.) 

• Methods for selecting studies: description of the screening process (titles, abstracts, full 

texts) including information on number of reviewers and management of potential 

disagreement 

• Methods for collecting data from the studies: description of data extraction forms 
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• Methods for assessing the methodological quality of included studies: description of the 

methods of quality appraisal (please refer to the quality appraisal process described below 

(see 5.)) 

• Methods for synthesizing the data from the included studies: description of the strategy for 

statistical or other data synthesis, including assessment of heterogeneity, model selection for 

meta-analysis (fixed-effects vs. random-effects), planned subgroup and sensitivity analyses, 

and investigation of publication bias.  

 

4.1.2 Systematic literature search 

The systematic literature search involves four steps [29]: 

 

a) Identification of information sources 

This includes identifying appropriate electronic data bases (MEDLINE, EMBASE, Cochrane Central 

Register of Controlled Trials etc.). Additional search strategies might include the application of 

snowballing techniques (searching reference lists of included publications), searching so-called “grey 

literature” (i.e., monographs, dissertations etc.), hand-searching (i.e., manual search through content 

tables of selected journals) and contacting content experts [13].  

 

b) Development of the search strategy 

This step includes the selection of appropriate search terms and their combination to identify 

relevant studies. The search strategy needs to balance sensitivity (ability to identify relevant 

information) and specificity (ability to exclude irrelevant publications) [13].  

 

c)  Management of references  

To allow for the management of records, references from the bibliographic data bases should be 

downloaded into a bibliographic software (e.g., Reference Manager or Endnote). 

 

d) Documentation of the search procedure 

The search process should be documented in enough detail to allow for reproduction of the search 

[27].  

 

4.1.3 Inclusion criteria 

Identified studies have to be checked against inclusion and exclusion criteria which have to be 

developed a-priori (i.e., prior to the start of the literature search). These criteria translate the PICO 

question into a management process for distinguishing between relevant and irrelevant studies.  
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4.1.4 Study selection  

Studies identified by the above-mentioned search strategy have to be checked against the inclusion 

criteria which were predefined in the review protocol. The selection process for inclusion of studies is 

performed in two steps [29]: 

 

• Screening of titles and abstracts 

• Screening of full texts  

 

All studies should be assessed at least by two independent reviewers (in both steps). Potential 

disagreement should be resolved by discussion or by involving a third reviewer. A flow chart (e.g., 

according to the Preferred Reporting Items of Systematic Reviews and Meta-analysis (PRISMA) 

statement [31] (see Appendix A) should be constructed to report the conduct of study selection. 

Furthermore, a list of studies excluded from the review should be prepared, along with reasons for 

exclusion.  

 

For interventions (domain d), studies with non-randomized designs (observational studies) might 

provide complementary, sequential or replacement evidence for randomized controlled trials [32]. 

Users of PRECEPT who have to consider whether to include non-randomized studies in a systematic 

review on interventions might use recently published checklists to operationalize the inclusion of 

such studies [33]. 

 

4.1.5 Data extraction 

From the included studies, data are extracted on study characteristics (which may affect risk of bias 

or external applicability) and study results (e.g., point estimates, confidence intervals, proportions 

etc.). Standardized data extraction forms, developed for the specific research question, should be 

used to increase validity and reliability and to reduce bias (see the Cochrane handbook [30] for 

examples). As a minimum requirement, one researcher should perform data extraction while a 

second researcher independently checks for accuracy and detail [34]; ideally, data extraction is 

conducted independently by two reviewers. In case of complex interventions, the intervention 

components should be carefully documented.   

 

4.1.6 Assessment of methodological quality (risk of bias)    

For appraisal of the methodological quality (risk of bias) of each study identified during the 

systematic review, the PRECEPT framework proposes to use specific quality appraisal tools (QATs) for 
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each defined study design [28] (see Appendix B for a glossary of study designs). PRECEPT proposes to 

use a selection of 15 QATs for quality appraisal [12, 13, 30, 35-41].  

 

To identify an appropriate QAT for a study, an algorithm (Figure 4) and a table (Table 2) are provided. 

The algorithm is based on graphs for classification of study designs from NICE [13], the US Agency for 

Healthcare Research and quality [16] and additional publications [42]. For each study design, the 

algorithm leads to the identification of a single QAT or a group of QATs. If a group of QATs is given, 

the first-mentioned QAT is the one which is proposed by PRECEPT, while the other QATs are 

suggested as possible alternatives. Table 2 provides a cross-tabulation of QATs against study designs 

as well as the corresponding QAT references.  A copy of all listed QATS is provided in Appendix C.   

 

Risk of bias should be assessed in form of a considered judgment rather than a score. It is suggested 

to use the classification of the Cochrane risk of bias tool [30]: 

• High risk of bias  

• Low risk of bias 

• Unclear risk of bias 

   The results of the risk of bias assessment should be recorded on the data extraction sheets for the 

individual studies.  

 

4.2 Data synthesis 

In case of quantitative data, data synthesis can be done statistically, i.e., by formal pooling of results 

using meta-analytic techniques. If statistical pooling appears to be inappropriate (e.g., if 

interventions are too heterogeneous to be grouped in a meaningful way, data are highly 

heterogeneous, study designs differ considerably etc.), a tabular, graphical or narrative synthesis 

might be more useful.  For an overview on approaches to evidence synthesis, see Petticrew et al. 

[43].   

 

By increasing the total sample size, meta-analysis provides a more precise estimate of the parameter 

or effect. Relevant subgroup analyses or sensitivity analyses should be specified a priori. Subgroup 

analyses might help to explore differences in the population or intervention as an explanation of 

observed statistical heterogeneity. Sensitivity analyses, performed by selectively excluding particular 

studies from the analyses, might help to explore methodological sources of heterogeneity. By various 

statistical and graphical approaches, meta-analysis methods can uncover sources of bias (e.g., 

publication bias).   For more details on methods of quantitative data synthesis, the user should refer 

to appropriate references [30, 43, 44, 45]. 
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Approaches have also been described for evidence synthesis of qualitative and mixed-methods 

studies [43, 46].   

 

4.3 Use of existing systematic reviews 

The use of already existing systematic reviews might reduce efforts and costs and therefore make the 

evidence assessment process more efficient. Existing systematic reviews might complement the 

PRECEPT framework in various ways, e.g. by identifying studies, by answering full questions, by 

providing search strategies, etc. Before using an existing systematic review, one should evaluate 

whether an update is needed. Adopting the proposal by Robinson et al. [47], the process of 

identifying, assessing and applying existing systematic reviews should comprise the following steps: 

• Locate  existing reviews 

• Assess their relevance in relation to overarching question and specific PICO questions 

• Assess their methodological quality 

• Determine appropriate use 

• Report the methods and results 

For assessment of the methodological quality of existing systematic reviews, the user should apply 

tools like the Assessment of Multiple Systematic Reviews (AMSTAR) tool [48] (see Appendix D) or the 

Risk of Bias in Systematic Reviews (ROBIS) tool [49].   

 

4.4 Guide for matching questions with study designs  

Relevant research questions as identified by using the PICO format and/or conceptual diagrams have 

ideally been addressed by appropriately designed studies. Table 3 matches questions with study 

designs. For definitions of relevant study designs, please refer to the Appendix B (Glossary of study 

designs).  

 

5. Step 3: Apply the evidence grading system   

PRECEPT recommends a standard approach to evidence grading across all four types of key 

questions, using the GRADE methodology.   

 

5.1 Quantitative evidence  

5.1.1 The GRADE methodology 
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According to GRADE, the quality of evidence indicates the extent to which one can be confident that 

the estimate of effect is correct. The strength of a recommendation indicates the extent to which 

one can be confident that adherence to the recommendation will do more good than harm [8, 9, 50]. 

In chapter 8, guidance is provided on how to move from evidence to recommendation/decision.   

 

The “units of analysis” of GRADE are outcomes, meaning all assessments focus on the outcome of the 

intervention. At the beginning of the evidence review process, each outcome is rated regarding its 

importance for the decision. The rating scale hereby ranges from 1 to 9. Outcomes rated 7-9 are 

regarded as “critical”, outcomes rated 4-6 as “important”, and outcomes rated 1-3 as “of less 

importance”.  

 

Taking into account the entire body of evidence (not an individual study) on one outcome, four levels 

of quality of evidence (i.e., confidence in the estimate of the effect) are applied to the results of the 

review: + very low, ++ low, +++ moderate, ++++ high. RCTs are initially graded as ++++ high quality of 

evidence, whereas all types of observational studies are classified as ++ low quality of evidence. 

Based on a defined set of criteria, decreasing (downgrading) or increasing (upgrading) by one or two 

levels is possible. Five criteria are applied for downgrading: 1) risk of bias, 2) inconsistency, 3) 

indirectness, 4) imprecision and 5) publication bias. Three criteria are used to upgrade the quality of 

evidence: 1) large effect, 2) evidence for a dose-response relationship and 3) all plausible 

confounding would have reduced the effect. The overall level of evidence across all outcomes is then 

defined by the lowest level among all critical outcomes. Details on the GRADE methodology are 

described in an article series [51]. 

Appendix E provides a glossary of GRADE methodology terms.   

 

5.1.2 Application of the GRADE methodology in the PRECEPT framework 

5.1.2.1 General principles 

PRECEPT proposes a unified approach using GRADE for all four major domains (Figure 5) which is 

consistent with the current GRADE approach.  

 

1) For each body of evidence in a given domain, an initial rating of the quality of evidence is 

performed. For some of the domains, this initial rating depends on study design.  

2) Risk of bias is assessed by the appropriate QAT for the individual studies. A considered 

judgment of the risk of bias is made for the body of evidence, and evidence quality can be 

downgraded, if necessary [52].  
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3) Thereafter, the other GRADE criteria for downgrading quality of evidence (inconsistency, 

indirectness, imprecision, publication bias) are applied.  

4) For the domains of “intervention studies” and “risk factor studies”, upgrading of the quality 

of evidence is possible, according to the criteria introduced by GRADE [8, 9]. Evidence quality 

should not be graded up after having been rated down due to serious study limitations [53]. 

As of now, it is not clear whether and how upgrading criteria are applicable to bodies of 

evidence on prevalence and diagnostics.  

5) This process leads to a final rating of evidence for each domain.  

 

In the following, the details of the evidence rating process are described for each domain and 

illustrated in Tables 4-7.  

 

5.1.2.2 Incidence and prevalence studies 

1) For each body of studies on incidence/prevalence, quality of evidence is initially rated as 

“high”, irrespective of study design (Table 4).  

2) Risk of bias is assessed by the appropriate QAT, and evidence quality can be downgraded, if 

necessary [54].  

3) Thereafter, the other GRADE criteria for downgrading quality of evidence (inconsistency, 

indirectness, imprecision, publication bias) are applied, according to the approach published 

by the GRADE working group [54]. 

4) As of now, it is not clear whether and how upgrading criteria are applicable to bodies of 

evidence on prevalence/incidence.  

5) This process leads to a final rating of evidence for the body of evidence on 

prevalence/incidence.   

The PRECEPT framework acknowledges that it might not always be useful to apply the GRADE 

approach to incidence and prevalence studies: incidence/prevalence data can serve a variety of 

purposes in public health, local disease burden from national surveillance might be more 

relevant than other data sources, the trend over time might be most important, “consistency” of 

data from different sources might be of interest, and resources might play a role. Therefore, the 

PRECEPT framework suggests to use the GRADE approach when useful, but not as a mandatory 

step for data on incidence/prevalence. 

 

5.1.2.3 Studies on risk factors for infection and disease 

1) For each body of evidence on risk factors, quality of evidence is initially rated as “high”, 

irrespective of study design (Table 5). 
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2) Risk of bias is assessed by the appropriate QAT, and evidence quality can be downgraded, if 

necessary [55]. 

3) Thereafter, the other GRADE criteria for downgrading quality of evidence (inconsistency, 

indirectness, imprecision, publication bias) are applied [55].  

4) Upgrading of the quality of evidence is possible, according to the criteria introduced by 

GRADE [55].  

5) This process leads to a final rating of the body of evidence on risk factors.  

 

5.1.2.4 Diagnostic studies 

1) For each body of evidence on diagnostic studies, an initial rating of the quality of evidence is 

performed, according to study design: randomized trials, cohort studies and cross-sectional 

studies start as “high”, whereas all other study designs start as “low” quality. For all 

diagnostic studies, “true positives”, “true negatives”, “false positives” and “false negatives” 

are defined as outcomes [56] (Table 6).  

2) Risk of bias is assessed by the appropriate QAT, and evidence quality can be downgraded, if 

necessary [56].  

3) Thereafter, the other GRADE criteria for downgrading quality of evidence (inconsistency, 

indirectness, imprecision, publication bias) are applied, according to the approach published 

by the GRADE working group [56]. 

4) As of now, it is not clear whether and how upgrading criteria are applicable to bodies of 

evidence on diagnostics.  

5) This process leads to a final rating of evidence for diagnostic studies.  

 

5.1.2.5 Intervention studies 

1) For each body of evidence on intervention studies, an initial rating of the quality of evidence 

is performed, according to study design: randomized trials start as “high”, whereas all other 

studies start as “low” (Table 7).  

2) Risk of bias is assessed by the appropriate QAT, and evidence quality can be downgraded, if 

necessary.  

3) Thereafter, the other GRADE criteria for downgrading quality of evidence (inconsistency, 

indirectness, imprecision, publication bias) are applied.  

4) Accordingly, upgrading of the quality of evidence is possible, according to the criteria 

introduced by GRADE.  

5) This process leads to a final rating of evidence for intervention studies.  
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In the case of complex interventions [57], PRECEPT suggests supplementing the result of the 

evidence grading process with a matrix that shows the components of the intervention in the 

included studies.  

 

Modifying the approach used by Standing Advisory Group of Experts on immunization (SAGE) of the 

World Health Organization (WHO), where consistency among studies across different settings, 

investigators and designs is used to uprate quality of evidence, PRECEPT proposes to indicate in a 

separate paragraph (or footnote to the evidence profile) if consistency is present [58].    

 

5.2 Qualitative evidence 

For rating the quality of evidence from qualitative studies, PRECEPT proposes to assess study 

limitations in the individual studies, using the appropriate QATs [13, 38]. In addition, users of 

PRECEPT might consider the CERQual (Confidence in the Evidence from Reviews of Qualitative 

research) approach for assessing the confidence of evidence from reviews of qualitative research 

[59].  

 

6. Step 4: Document the results 

The evidence rating process should be documented in evidence profiles [50]. For each domain, an 

example of a GRADE evidence profile is provided in Appendix F.    

    

7. Step 5: Prepare an evidence summary  

At the end of the evidence appraisal process, a narrative evidence summary for communication of 

the results should be prepared. Adopting the approaches by the Scottish Intercollegiate Guidelines 

Network (SIGN) [12] and NICE [13], the summary should capture the following points: 

 

• Overall question: Describes the key question of the review (e.g.: Should intervention x 

against disease y be recommended in population z?) 

• Detailed questions: Lists the questions which were addressed by the review as part of the 

overall question (e.g.: What is the prevalence of disease y? What is the efficacy of 

intervention x?) 

• Volume of evidence: Describes the studies which were identified during the review (e.g.: 

Seven cross-sectional studies were identified which investigated the prevalence of disease y 

in population z. Four randomized controlled trials investigated the efficacy of intervention x 

against disease y.)  
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• Evidence statement and grading: Summarizes the quantitative and qualitative evidence 

which was identified by the review and the results of the grading process (e.g.: We found 

evidence of low quality that the prevalence of disease y in population z is 1:10,000 (95%CI: 

xxx). Evidence of moderate quality was found that intervention x reduces disease y by xxx.)        

 

8. Moving from evidence to recommendation/decision  

Primarily, the PRECEPT framework aims at transparently assessing the quality of evidence obtained 

during systematic reviews. However, it might be important to have transparent guidance on how to 

get from evidence to recommendation/decision. PRECEPT recommends to use the Evidence-to-

Decision tool developed by the Developing and Evaluating Communication Strategies to Support 

Informed Decisions and Practice based on Evidence (DECIDE) consortium [60].  

 

According to DECIDE, going from evidence to recommendation has to take into account factors that 

go beyond those that are accounted for when judging the quality of the evidence. Key elements (or 

“domains”) which influence the process from evidence to recommendation and are therefore 

covered by DECIDE include: 

• the balance between desirable and undesirable consequences of the intervention 

• the confidence about the values and preferences in the target population 

• the variability of the values and preferences in the target population 

• considerations about resource use  

• considerations about equity 

• considerations about feasibility    

 

Table 8 shows an example of a DECIDE Evidence-to-decision table. Individuals, organizations or 

panels who have to make decisions based on PRECEPT are encouraged to use DECIDE.       

 

9. Outlook: Further development of this framework 

This document presents the current version of the PRECEPT framework. In the future, additional 

domains may be examined and methods expanded and developed for other domains of interest for 

infectious disease prevention and public health.   
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12. Tables    

 

Table 1: Examples for the use of the PICO format: intervention and risk factors 

Intervention example – Rotavirus vaccination Risk factor example – prior antibiotic use 

P    children <5 years of age P    hospitalized patients 

I     rotavirus vaccination I     prior antibiotic use 

C    no vaccination C    no prior antibiotic use 

O    diarrhea O   infection with carbapenemase-producing 

      Enterobacteriaceae 
In children <5 years of age, does rotavirus 

vaccination, compared with no vaccination, 

prevent diarrhea? 

In hospitalized patients, does prior antibiotic 

use, compared to no prior antibiotic use, pose a 

risk for an infection with carbapenemase-

producing Enterobacteriaceae? 
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Table 2: Quality appraisal tools (QATs) for assessment of risk of bias in the PRECEPT framework, cross-tabulated against study designs 1   
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1 Van der Worp [35] X                 

2 NICE (qualitative) [13]           X  X     

3 CASP [36]           X  X     

4 SIGN (diagnostics) [12]         X         

5 Cho [37]  X X X X X X X         X 

6 Hoy [38]        X          

7 Al-Jader [39]        X          

8 SIGN (cohort) [12]       X           

9 NOS [40]    X   X          X 

10 EPOC [41]            X      

11 SIGN (case-control) [12]    X             X 

12 NICE (intervention) [13]              X X X  

13 Cochrane [30]                X  

14 SIGN (RCT) [12]                X  

15 NICE (correlation) [13]          X        
1 for non-randomized intervention studies, PRECEPT users might consider the ACROBAT NRSI tool which is under development by the Cochrane collaboration 
(http://www.riskofbias.info).
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Table 3: Guide for matching questions with study designs   

Question Study Design 
 

1) What is the incidence of the disease? Cohort study 

2) What is the prevalence of the disease? Cross-sectional study  

3) What is the hospitalization rate of the disease? 
4) What is the mortality rate of the disease? 
5) What is the complication rate of the disease? 
6) What is the disability rate of the disease? 

Cohort study 
 
 

Case series 

7) What is the perception of the disease in the target 
population? 

Cross-sectional study 
Cohort study 
Focus groups 

Interview study 

8) What is the sensitivity of tests? Diagnostic accuracy study * 

9) What is the specificity of tests? Diagnostic accuracy study * 

10) What are risk factors for transmission? 
11) What are risk factors for colonization? 
12) What are risk factors for infection or disease? 
13) What are risk factors for exacerbation or 

complications? 

Cohort study 
Case-control study 

Ecological study 
Cross-sectional study 

Animal study 

14) What is the efficacy of the intervention? 
15) What is the effectiveness of the intervention? 
16) What are surrogate markers for 14) and 15)? 
17) What is the risk of adverse events? 

 

Controlled before-after study 
RCT 

NRCT 
Cluster-randomized trial 

Cohort study 
Case-control study 

Uncontrolled before-after study 
Ecological study 

Interrupted time series 
Self-controlled case series 

* involves different study designs, such as RCTs, cohort studies etc.  
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Table 4: Rating quality of evidence: incidence/prevalence studies  

 

Study design Initial quality of a body 
of evidence 

Lower if Final quality of a 
body of evidence 

All study designs  High (++++)  
 
 
 
 

Risk of bias: 
- Serious (-1) 
- Very serious (-2) 
Inconsistency: 
- Serious (-1) 
- Very serious (-2) 
Indirectness: 
- Serious (-1) 
- Very serious (-2) 
Imprecision: 
- Serious (-1) 
- Very serious (-2) 
Publication bias: 
- Likely (-1) 
- Very likely (-2) 

High (++++) 
 
 
 
Moderate (+++) 
 
 
 
Low (++) 
 
 
 
Very low (+) 
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Table 5: Rating quality of evidence: risk factor studies  

 

Study design Initial quality of a body 
of evidence 

Lower if Higher if Final quality of 
a body of 
evidence 

All study 
designs  

High (++++)  
 
 
 
 

Risk of bias: 
- Serious (-1) 
- Very serious (-2) 
Inconsistency: 
- Serious (-1) 
- Very serious (-2) 
Indirectness: 
- Serious (-1) 
- Very serious (-2) 
Imprecision: 
- Serious (-1) 
- Very serious (-2) 
Publication bias: 
- Likely (-1) 
- Very likely (-2) 

Large effect: 
- Large (+1) 
- Very large 

(+2) 
 
Dose response: 
- Evidence of 

gradient (+1) 
 
All plausible 
residual 
confounding: 
- would reduce 

effect (+1) 
 

  

High (++++) 
 
 
 
Moderate (+++) 
 
 
 
Low (++) 
 
 
 
Very low (+) 
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Table 6: Rating quality of evidence: diagnostic studies  

 

Study design Initial quality of a body 
of evidence 

Lower if Final quality of a 
body of evidence 

Randomized trials, 
cohort studies and 
cross-sectional 
studies 

High (++++)  
 
 

Risk of bias: 
- Serious (-1) 
- Very serious (-2) 
Inconsistency: 
- Serious (-1) 
- Very serious (-2) 
Indirectness: 
- Serious (-1) 
- Very serious (-2) 
Imprecision: 
- Serious (-1) 
- Very serious (-2) 
Publication bias: 
- Likely (-1) 
- Very likely (-2) 

High (++++) 
 
 
 
Moderate (+++) 
 
 
 

Other observational 
studies 

Low (++)  
 

Low (++) 
 
 
 
Very low (+) 
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Table 7: Rating quality of evidence: intervention studies  

 

Study design Initial quality of a body 
of evidence 

Lower if Higher if Final quality of 
a body of 
evidence 

Randomized 
trials 
 
 
 
 

High  
(++++) 

 
 
 
 
 
 

Risk of bias: 
- Serious (-1) 
- Very serious (-2) 
Inconsistency: 
- Serious (-1) 
- Very serious (-2) 
Indirectness: 
- Serious (-1) 
- Very serious (-2) 
Imprecision: 
- Serious (-1) 
- Very serious (-2) 
Publication bias: 
- Likely (-1) 
- Very likely (-2) 

Large effect: 
- Large (+1) 
- Very large 

(+2) 
 
Dose response: 
- Evidence of 

gradient (+1) 
 
All plausible 
residual 
confounding: 
- would reduce 

effect (+1) 
 
 

High (++++) 
 
 
 
 

Moderate (+++) 
 
 

Other studies Low  
(++) 

 Low (++) 
 
 
 
 
 
 
Very low (+) 
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Table 8: Example for a DECIDE Evidence-to-Decision table   

 
Criteria  Judgements  Research evidence  Additional 

considerations  

Problem Is there a problem priority?  

○ No 

○ Probably no 

○ Uncertain 

○ Probably yes 

○ Yes 

○ Varies 
 

  

Benefits & 
harms of 
the options 

What is the overall certainty of this 
evidence?  

○ No included studies 

○ Very low 

○ Low 

○ Moderate 

○ High 
 

The relative importance or values of the main outcomes of 
interest:  

Outcome Relative 
importance  

Certainty of the evidence 
(GRADE)  

Summary of findings: x compared to y for z  

Outcome With 
x 

With 
y 

Difference 
(95% CI)  

Relative effect 
(RR) (95% CI)  

 

 

Is there important uncertainty about 
how much people value the main 
outcomes?  

○ Important uncertainty 
or variability 

○ Possibly important 
uncertainty or variability 

○ Probably no important 
uncertainty or variability 

○ No important 
uncertainty or variability 

○ No known undesirable 
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Criteria  Judgements  Research evidence  Additional 

considerations  

 

Are the desirable anticipated effects 
large?  

○ No 

○ Probably no 

○ Uncertain 

○ Probably yes 

○ Yes 

○ Varies 
 

Are the undesirable anticipated effects 
small?  

○ No 

○ Probably no 

○ Uncertain 

○ Probably yes 

○ Yes 

○ Varies 
 

Are the desirable effects large relative 
to undesirable effects?  

○ No 

○ Probably no 

○ Uncertain 

○ Probably yes 

○ Yes 

○ Varies 
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Criteria  Judgements  Research evidence  Additional 

considerations  

 

Resource 
use 

Are the resources required small?  

○ No 

○ Probably no 

○ Uncertain 

○ Probably yes 

○ Yes 

○ Varies 
 

  

Is the incremental cost small relative 
to the net benefits?  

○ No 

○ Probably no 

○ Uncertain 

○ Probably yes 

○ Yes 

○ Varies 
 

  

Equity What would be the impact on health 
inequities?  

○ Increased 

○ Probably increased 

○ Uncertain 

○ Probably reduced 

○ Reduced 

○ Varies 
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Criteria  Judgements  Research evidence  Additional 

considerations  

 

Acceptability Is the option acceptable to key 
stakeholders?  

○ No 

○ Probably no 

○ Uncertain 

○ Probably yes 

○ Yes 

○ Varies 
 

  

Feasibility Is the option feasible to implement?  

○ No 

○ Probably no 

○ Uncertain 

○ Probably yes 

○ Yes 

○ Varies 
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Recommendation: Should x vs. y be used for z? 

Balance of 
consequences  

Undesirable consequences 
clearly outweigh desirable 
consequences in most 
settings 

Undesirable consequences 
probably outweigh desirable 
consequences in most 
settings 

The balance between desirable 
and undesirable consequences 
is closely balanced or uncertain 

Desirable consequences 
probably outweigh 
undesirable consequences in 
most settings 

Desirable consequences 
clearly outweigh undesirable 
consequences in most 
settings 

 
○ ○ ○ ○ ○ 

 

Type of recommendation  We recommend against offering this 
option 

We suggest not offering this 
option 

We suggest offering this 
option 

We recommend offering this 
option 

 
○ ○ ○ ○ 

Recommendation  
 

Justification  
 

Subgroup considerations  
 

Implementation 
considerations  

 

Monitoring and evaluation  
 

Research possibilities  
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13. Figure legends 

Figure 1: Flow chart for working with the PRECEPT methodology. * For details on step 2, see Figure 3. 

 

Figure 2: General and specific examples for conceptual diagrams for complex public health questions. 

In the examples, at least the following relevant questions (marked by numbers) can be identified: a) 

General example: 1) What is the incidence of the disease? 2) What are risk factors for the disease? 3) 

What is the hospitalization rate of the disease? 4) What is the efficacy of the intervention? 5) What is 

the risk of adverse events? 6) What is the disability rate of the disease? 7) What are risk factors for 

hospitalization? 8) What are risk factors for disability?  b) Specific example: 1) What is the incidence 

of rotavirus infection among children <5 years of age? 2) Is age a risk factor for rotavirus infection 

among children <5 years of age? 3) What is the hospitalization rate for rotavirus infection? 4) What is 

the efficacy/effectiveness of the vaccination against rotavirus? 5) What is the risk of intussusception 

associated with the vaccination among children <5 years of age? 6) What is the death rate of 

rotavirus infections among children <5 years of age? 7) Is kindergarten attendance a risk factor for 

hospitalization among children <5 years of age? 

 

Figure 3: Overview on the systematic review process (adapted from [34]). Steps 2.1 to 2.6 are part of 

step 2 shown in Figure 1.   

 

Figure 4: Algorithm for identification of quality appraisal tools (QATs) by study design. First-

mentioned QATs are recommended as first choice. QATs in parentheses can be used alternatively. 

QAT numbers refer to Table 4. * See glossary of study designs for further specification. 

Abbreviations: cBAS – controlled before-after-study; CC-Study – case-control study; cRCT – cluster-

randomized controlled trial; ITS – interrupted time series; nRCT – non-randomized controlled trial; 

RCT – randomized controlled trial; SCCS – self-controlled case series; uBAS – uncontrolled before-

after-study.  

 

Figure 5: Flow chart for using the generalized evidence grading system of quantitative evidence 

based on the GRADE methodology. 
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14. Appendix A: PRISMA checklist  

(see separate document)  
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15. Appendix B: Glossary of study designs 

(see separate document)  
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16. Appendix C: Quality appraisal tools (QATs) 

(see separate document) 
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17. Appendix D: AMSTAR tool 

(see separate document)  



45 
 

18. Appendix E: Glossary of GRADE terms  

In the following, a short definition (or an appropriate example) is given for major and important 

terms of the GRADE methodology (adopted from [51]). For more detailed explanation, see [51].  

 

• High quality of evidence 

We are very confident that the true effect lies close to that of the estimate of effect. 

 

• Imprecision 

Results are imprecise when studies include relatively few patients and few events and thus have 

wide confidence intervals around the estimate of effect. 

 

• Inconsistency 

Widely differing estimates of the effect (i.e. heterogeneity or variability) across studies and/or no or 

minimal overlap of confidence intervals of the included studies.  

 

• Indirectness 

Evidence can be indirect in four ways: 1) Patients differ from those of interest (often termed 

applicability). 2) The intervention tested differs from the intervention of interest. 3) Outcomes differ 

from outcomes of interest (e.g., use of surrogate outcomes). 4) The comparison differs from those of 

interest (e.g., no head-to-head comparison of different interventions). 

  

• Low quality of evidence 

Our confidence in the effect estimate is limited: The true effect may be substantially different from 

the estimate of the effect.  

 

• Moderate quality of evidence 

We are moderately confident in the effect estimate: the true effect is likely to be close to the 

estimate of the effect, but there is a possibility that it is substantially different. 

 

• Publication bias 

Systematic underestimate or overestimate of the underlying effect due to selective publication of 

studies. That is, investigators fail to report studies (typically those that show no effect) or journals are 

less likely to accept such studies for publication.  

 

• Quality of evidence 
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In the context of a systematic review, quality reflects the confidence that the estimates of the effect 

are correct.   

 

• Risk of bias (limitations of design) 

Risk of misleading results if the study is flawed in design or conduct. This might include, for example, 

lack of allocation concealment, lack of blinding, large loss to follow-up, selective reporting of events, 

etc.  Examined at the level of the outcome (and not the study). 

 

• Very low quality of evidence 

We have very little confidence in the effect estimate: The true effect is likely to be substantially 

different from the estimate of effect.  
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19. Appendix F: Examples for GRADE evidence profiles 

 

(see following tables)
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 Example of GRADE evidence profile for domain “Incidence and prevalence studies”   

Quality assessment Population 
size Effect 

Quality Importance 

No of 
studies Design Risk of bias Inconsistency Indirectness Imprecision Other 

considerations No. Incidence (per year) 

Hospitalization incidence due to disease X: Placebo arms of RCTs (follow-up mean x months) 

5 Randomised trials Serious risk of 
bias1 

Serious 
inconsistency2 

No serious 
indirectness 

No serious 
imprecision 

None 42,377 40/10,000 to 
96/10,000 

⊕⊕ΟΟ 
LOW 

IMPORTANT 

Prevalence of disease X: Observational studies (follow-up median x years) 

2 Observational 
studies 

Serious risk of 
bias3 

Serious 
inconsistency2 

No serious 
indirectness 

No serious 
imprecision 

None 3,633,421 13.5/10,000 to 
51/10,000 

 

⊕⊕ΟΟ 
LOW 

CRITICAL 

1 Selection bias likely since only children without co-morbidities were recruited in RCTs 
2 Substantial variation of incidences among studies  
3 Passive surveillance systems which are used in both studies are known to underestimate true incidence and prevalence 
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Example of GRADE evidence profile for domain “risk factors” 

Quality assessment No of patients Effect 

Quality Importance 

No of 
studies Design Risk of bias Inconsistency Indirectness Imprecision Other 

considerations 
Disease in 
exposed  

Disease in 
unexposed 

Relative 
(95% CI) Absolute 

Disability X after infection Y  

5 Observational 
studies 

No serious 
risk of bias 

No serious 
inconsistency 

No serious 
indirectness 

No serious 
imprecision 

None 400/1000 200/1000 RR 2.0  

(1.80 to 
2.26) 

200 more per 1000 
(from 160 more to 252 

more) 

 

⊕⊕⊕⊕ 
HIGH 

CRITICAL 

Disease Z after infection Y  

5 Observational 
studies 

No serious 
risk of bias 

Serious 
inconsistency1 

Serious 
indirectness2 

No serious 
imprecision 

None 300/1000 200/1000 RR 1.5 

(1.1 to 
1.9) 

75 more per 1000 (from 
15 more to 135 more) 

 

⊕⊕ΟΟ 
LOW 

 

CRITICAL 

1 Substantial variation of absolute/relative effect between studies.  
2 Studies only conducted among subpopulation Q.  

 



50 
 

Example of GRADE evidence profile for domain “Diagnostic studies” 

Pooled sensitivity (Prevalence 40%): 81% (95% CI: 77 to 85) 
Pooled sensitivity (Prevalence 10%): 72% (95% CI: 68 to 76) 
 

Quality assessment 
No of 

patients Effect per 1000 Quality Importance 

No of 
studies Design Risk of bias Inconsistency Indirectness Imprecision Other 

considerations 

True positives (patients with disease X) 

3 Observational 
studies 

Serious risk of 
bias1 

Serious 
inconsistency2 

No serious 
indirectness 

No serious 
imprecision 

None 2302 Prevalence 40%: 268 

Prevalence 10%: 67 

⊕⊕ΟΟ 
LOW 

IMPORTANT 

True negatives  (patients without disease X) 

3 Observational 
studies 

Serious risk of 
bias1 

Serious 
inconsistency2 

No serious 
indirectness 

No serious 
imprecision 

None 2302 Prevalence 40%: 324 

Prevalence 10%: 486 

⊕⊕ΟΟ 
LOW 

IMPORTANT 

False positives (patients incorrectly classified as having disease X) 

3 Observational 
studies 

Serious risk of 
bias1 

Serious 
inconsistency2 

No serious 
indirectness 

No serious 
imprecision 

None 2302  Prevalence 40%: 276 

Prevalence 10%: 414 

⊕⊕ΟΟ 
LOW 

IMPORTANT 

False negatives (patients incorrectly classified as not having disease X) 

3 Observational 
studies 

Serious risk of 
bias1 

Serious 
inconsistency2 

No serious 
indirectness 

No serious 
imprecision 

None  2302 Prevalence 40%: 132 

Prevalence 10%: 33 

⊕⊕ΟΟ 
LOW 

CRITICAL 

1 Most studies enrolled highly selected patients with disease Z 
2 Substantial variation of incidences among studies  
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Example of GRADE evidence profile for domain “Intervention studies”  

Quality assessment No of patients Effect 

Quality Importance 

No of 
studies Design Risk of 

bias Inconsistency Indirectness Imprecision Other 
considerations 

Vaccination 
against disease 

X 

No 
vaccination 

Relative 
(95% CI) Absolute 

Death due to disease X 

3 Randomised 
trials 

No serious 
risk of bias 

Serious1 No serious 
indirectness 

Serious2 Publication bias 
likely3 

2/400  
(0.5%) 

  

8/400  
(2%) 

 

RR 0.25 
(0.04 to 

1.26) 

15 fewer per 1000 
(from 19 fewer to 5 

more) 

 

⊕ΟΟΟ 
VERY 
LOW 

IMPORTANT 

Hospitalization due to disease X 

5 Observational 
studies 

No serious 
risk of bias 

No serious 
inconsistency 

No serious 
indirectness 

No serious 
imprecision 

Very strong 
association4 

100/7000  
(1.4%) 

  

700/8000  
(8.8%) 

 

RR 0.15 
(0.12 to 

0.19) 

74 fewer per 1000 
(from 71 fewer to 77 

fewer) 

 

⊕⊕⊕⊕ 
HIGH 

CRITICAL 

1 Moderate heterogeneity of effect estimates 
2 95%CI includes 1.0 
3 Funnel plot was asymmetric, suggesting the presence of publication bias.  
4 Pooled effect very large 
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