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Publishable Summary 

The DARE project aims to provide the Italian Ministry of Health and NHS with innovative 

technologies that are effective, efficient, and ready to be used, enabling the country to 

accelerate and revolutionize the health paradigm  encompassing prevention through to 

treatment.. 

Indicators are defined as specific, observable, and measurable changes showing progress 

toward achieving a specific output or outcome in a logic model or work plan. The purpose 

of this deliverable is to provide  all DARE consortium partners  with a list of possible 

indicators that will be used to assess the utility and implementability of innovative 

technologies during the development of a pilot. 

The DARE project consortium involves many entities and promotes the implementation of a 

wide variety of studies that focus on prevention, and the maturity level of the proposed pilots 

could be very different. Two frameworks have been selected for the identification of 

indicators: the GRADE (Grading of Recommendations Assessment, Development, and 

Evaluation) Evidence to Decision (EtD) framework, to be used by any partner that will 

implement a clinical study, and the Predictive Clinical Model framework, to be followed by 

any proponent that will focus on creating a predictive clinical model using artificial 

intelligence, machine learning, and deep learning. 

The GRADE EtD framework is a tool used to inform and guide health system and public 

health decision-making. It presents a set of criteria and indicators that can be used to evaluate 

and assess the potential benefits, harms, feasibility, acceptability, and impact of an 

intervention or option. Each domain of the GRADE EtD is filled with a list of possible 

indicators that should be gathered in the course of the development of the pilots. 

The list of indicators includes the seriousness of the problem, priority of the problem, clinical 

utility of the intervention, impact of the intervention, benefits and harms of the intervention, 

balance between the desirable and undesirable effects, equity and human rights, financial 

and economic considerations, values and preferences, acceptability, and feasibility. 
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The Predictive Clinical Model is a framework for developing and evaluating predictive 

models in clinical research. An indicator for predictive models is a metric or set of metrics 

used to evaluate the performance of a model in predicting specific outcomes. Such indicators 

are essential for ensuring that the model is effective in achieving the defined tasks and 

objectives. Indeed, without indicators, it is difficult to determine whether the model is 

working properly or whether improvements are needed.  

The selection of appropriate indicators will depend on the type of predictive model and the 

application domain, and they should provide meaningful insights into the model’s 

performance. 

The list includes the seriousness of the problem, the priority of the problem, impact analysis, 

discrimination of the model, calibration of the model, equity and human rights, values and 

preferences, and feasibility. 
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List of abbreviations 

ACT: Acceptance and Commitment Therapy 

AUC-ROC: Area Under the Receiver Operating Characteristic Curve  

CBA: Cost-benefit Analysis  

CDC: Center for Disease Control and Prevention  

CEA: Cost-effectiveness Analysis  

CHD: Coronary Heart Disease 

CI: Confidence Interval 

CUA: Cost-utility Analysis  

CVD: Cardiovascular Disease 

DALYs: Disability-adjusted life year  

DCA: Decision Curve Analysis  

DCIS: Ductal Carcinoma In Situ 

EtD: Evidence to Decision  

GRADE: Grading of Recommendations Assessment, Development and Evaluation 

HIV: Human Immunodeficiency Virus 

IVR: Interactive Voice Response 

MMS: Multimedia Message Service  

NHS: National Health Service  

PROCAM: Prospective Cardiovascular Münster 

QALYs: Quality-Adjusted Life Years  

QoL: Quality of Life 

ROC: Receiver-operating Characteristics 

SF-12: 12-Item Short Form Health Survey 

SF-36: 36-Item Short Form Health Survey 

SMS: Short Message Service 

SRH: Sexual and Reproductive Health and Research 

STI: Sexually Transmitted Infections 



PNC 0000002 DARE S1.D1.1 Page 8 of 45 

WHO: World Health Organization 

1. Introduction 

1.1.  Objectives of the deliverable 

The main objective of the deliverable is to compile a list of process and outcome indicators to 

measure the utility and implementability of digital preventive interventions. 

1.2.  What is an indicator? 

The Center for Disease Control and Prevention (CDC) states that an indicator is a “marker of 

accomplishment/progress. It is a specific, observable, and measurable accomplishment or 

change showing the progress toward achieving a specific output or outcome in your logic 

model or work plan [1].” Indicators help determine what data should be collected during the 

process. They both help the evaluation process and indicate in which direction it should go 

and what parameters to consider [2]. 

1.3.  Why are indicators essential in DARE? 

To properly assess the utility and implementability of innovative technology during the 

development of a pilot, it is vital to consider a number of actors and to take into account all 

the potential health-related and non-correlated outcomes that are relevant to citizens, 

patients, and all other stakeholders (e.g., clinicians and policymakers). Indeed, our ultimate 

goal is to provide the Italian Ministry of Health and NHS with innovative technologies that 

are at the forefront but, above all, effective, efficient, and ready to be used, enabling our 

country to accelerate and revolutionise the health paradigm, spanning from prevention to 

treatment. 

Indicators are used to systematize as much as possible the uncertainty that innovative 

technologies bring, thus ensuring that all relevant aspects are taken into account when the 

utility and implementability of innovative technologies have to be assessed from a public 

health perspective. By harmonizing each of the required steps during the development and 
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implementation of the pilot, we will reach a comprehensive assessment ready to give precise 

answers and clear directions. The present document is intended as a guideline for researchers 

to ease the collection, compilation, and dissemination of key indicators and outcomes along 

the process of pilot development. The scope is to collect the relevant utility and 

implementability indicators through data collection and evidence synthesis across the pilot 

journey.  An evidence synthesis (i.e., systematic review) should be conducted for each utility 

and implementability indicator (please refer to the “Supplementary Materials Review 

Guide””as a short guidance on review conduction) in order to make the formulation of final 

recommendations possible. 

1.4. Which indicators? Clinical studies vs. predictive model studies 

DARE  is a consortium that involves many entities (Universities, private companies, non-

profit Organizations) and that promotes the implementation of a wide variety of studies. 

Those studies will regard the prevention topic (primary, secondary, and tertiary), but the 

maturity level of the proposed pilots could be very different. 

We decided to assist the pilot’s proponent in the identification of indicators, providing two 

different frameworks to follow: 

‐ The GRADE EtD framework: this is intended to be used by any partner that will 

implement a clinical study; 

‐ The Predictive Clinical Model framework: this is intended to be followed by any 

proponent that will focus their pilot to create a predictive clinical model, using artificial 

intelligence, machine learning, and deep learning. 

2. Clinical studies: the GRADE Evidence to Decision Framework 

Given the great diversity of the pilots in DARE, it is indeed unfeasible to identify unique 

indicators for each pilot, as the technologies operate at various levels of prevention and 

address a wide variety of pathologies. In order to identify the indicators reported below, we 

have inspired our work to the GRADE EtD criteria for health systems and public health [3]. 

This is a largely used instrument for both public health recommendations and policy-making 
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decisions, that will be used for the production of the recommendations in the context of 

DARE, where possible.  

Further documentation on the GRADE EtD will follow. Still, in brief, this framework presents 

a list of criteria that are useful to inform about the opportunities and ways to implement an 

option (such as the effects and economic impact of an option, the priority of the problem, the 

impact of the option on equity and its acceptability and feasibility) and to making public 

health decisions. 

Each domain of GRADE EtD is filled with a list of possible indicators to be gathered in the 

course of the development of the pilots as well as in the production of the systematic reviews, 

which will ultimately provide the required evidence in accordance with the GRADE EtD 

methodology [3]. This approach is feasible for pilots that operate in the clinical or public 

health domain, while it is not applicable for pilots related to predictive models based on 

safety big data. For such pilots, please refer to the next section about predictive models. 

To select the best indicators, we also defer to the individual pilots to identify and suggest the 

most suitable ones, according to the technology in the exam and the medical field of 

application, always referring to the core domains [4]. 

The following is a list of indicators that are usually considered in order to fill the domains of 

GRADE EtD. Please note that all indicators should be addressed (at least with one key 

outcome), and an evidence synthesis should be conducted for each indicator to contextualize 

the results of the pilot within the existing knowledge. 

2.1.  List of indicators according to the two main GRADE EtD domains 

General and utility domains: 

‐ Seriousness of the problem; 

‐ Priority of the problem; 

‐ Clinical utility of the intervention; 

‐ Impact of the intervention; 

‐ Benefits and harms of the intervention; 
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‐ Balance between the desirable and undesirable effects. 

Implementability domains:  

‐ Equity and human rights; 

‐ Financial and economic considerations; 

‐ Values and preferences; 

‐ Acceptability; 

‐ Feasibility. 

2.1.1. Detailed explanation of each domain 

Seriousness of the problem: the more serious a problem is, the more likely it is that an 

intervention that addresses the problem should be a priority. It refers to the disease or 

condition that we are analyzing in terms of Disability-Adjusted Life Years (DALYs) or 

mortality.  

Priority of the problem: considering whether the problem being addressed in a health 

system and public health decision is a priority; in addition to seriousness, it is important to 

evaluate the number of people affected, the severity, urgency, and consequences of the 

problem, and whether it is a recognised priority by people or stakeholders. 

For example, from a population perspective, helpful interventions for serious conditions that 

are fatal or disabling are likely to be a higher priority and to be recommended than the ones 

for transient conditions or those that cause only minor and reversible distress. However, it is 

important that, while addressing the priority, we consider the seriousness, number of people, 

and frequency of the disease in a more complex analysis than just evaluating how serious it 

is in terms of mortality or disability caused by the problem. 

Clinical utility of the intervention: The value of innovative technology in diagnosing/ruling 

out the disease, suggesting treatment or prevention strategies, and evaluating associated 

risks and benefits. For example, an innovative technology that provides early diagnosis of a 

disease but does not change its clinical history will have low utility. 
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Impact of the intervention: The absolute magnitude of the effect (such as the proportion of 

people who would benefit) and the importance of the outcome (such as how much it is valued 

by the people affected). 

Benefits and harms of the intervention: How substantial are the desirable and undesirable 

anticipated effects? The more substantial the desirable effects, the more likely it is that an 

intervention should be recommended. 

Balance between the desirable and undesirable effects: Does the balance between the 

desirable and undesirable effects favour the intervention or the comparison? For example, an 

intervention that reduces the pain caused by a disease but increases the risk of cancer is 

clearly balanced toward the undesirable effects.  

Equity and human rights: The impacts on equity of the health system and public health 

options are important because these decisions are always taken from a population 

perspective. We can address potential impacts on equity by considering the possible 

differential effects of options on disadvantaged populations, including economic status, 

employment or occupation, education, place of residence, sex, and ethnicity. 

Financial and economic considerations: a fundamental aspect while evaluating an 

innovative technology is to address its cost and the resources it requires. If resource use is 

considered critical for a recommendation, the greater the cost, the less likely an intervention 

will be recommended. 

Values and preferences: specific values or preferences of the patients around the sharing of 

sensitive personal data or the use of technologies that might even only induce the suspicion 

of a risk of privacy violation are possible in a subset of patients. 

Acceptability: the acceptability of an option may depend on evidence presented for some of 

the preceding criteria, such as the distribution and timing of harms, benefits and costs, and 

how much different stakeholders value the harms and benefits.  

Feasibility: the ability of the intervention to be accomplished is a key factor to be addressed. 

Barriers to implementing an intervention can modify the strength of a recommendation; 

clinicians might find it unhelpful to receive strong recommendations if the interventions are 
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not implementable in their settings. However, policymakers could evaluate to make a strong 

recommendation and address the limitations of the proposed intervention. 

2.1.2. Examples 

In Tables 1-3 (Appendix A), we report three different examples of the use of each of the 

aforementioned criteria in the context of three recommendations produced for different 

digital technologies [6, 7, 8] in order to demonstrate the usefulness of the proposed indicators 

to formulate recommendations. For each criterion, a detailed explanation of the related 

indicator is reported, along with a practical example. Such examples should be considered to 

better understand how the process of pilot implementation and related data collection in 

each relevant criterion, is constructed. 

If possible, according to the technical expertise, each pilot should conduct an assessment of 

the certainty of the evidence following the GRADE EtD methodology. However, in addition 

to the data collected from each pilot, a rapid review [9] or systematic review should be 

conducted to inform each criterion (please refer to the “Supplementary Materials Review 

Guide” as a short guidance on review conduction). This will enable the delegated Work 

Package to make evidence-based recommendations, using the GRADE EtD methodology if 

deemed appropriate, in a second phase of the DARE project. 

3. Predictive models: the importance of defining indicators for 

proper performance assessment 

An indicator for predictive models is a metric or set of metrics used to evaluate the 

performance of a model in predicting specific outcomes. As stated by Kuhn and Johnson, it 

is of paramount importance to define the proper indicators for assessing the performance of 

predictive models [10]. Such indicators are essential for ensuring that the model is effective 

in achieving the defined tasks and objectives. Indeed, without indicators, it is difficult to 

determine whether the model is working properly or whether improvements are needed.  
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The selection of appropriate indicators will depend on the type of predictive model and the 

application domain, and they should provide meaningful insights into the model’s 

performance. 

3.1. List of indicators for predictive models’ performance assessment 

Based on the type of problem, different metrics need to be utilized for evaluating the model. 

General and predictive performance domains: 

‐ Seriousness of the problem; 

‐ Priority of the problem; 

‐ Impact analysis; 

‐ Discrimination of the model; 

‐ Calibration of the model. 

Implementability domains:  

‐ Equity and human rights; 

‐ Values and preferences; 

‐ Feasibility. 

3.1.1. Detailed explanation of each domain 

Seriousness of the problem: the more serious a problem is, the more likely it is that an 

intervention that addresses it should be a priority. It refers to the disease or condition that 

we are analyzing in terms of disability-adjusted life years (DALYs) or mortality. 

Priority of the problem: considering whether the problem being addressed in a health 

system and public health decision is a priority; in addition to seriousness, it is important to 

evaluate the number of people affected, the severity, urgency, and consequences of the 

problem, and whether it is a recognised priority by people or stakeholders. 

For example, from a population perspective, helpful interventions for serious conditions that 

are fatal or disabling are likely to be a higher priority and to be recommended than the ones 

for transient conditions or those that cause only minor and reversible distress. However, it is 

important that, while addressing the priority, we consider the seriousness, number of people, 
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and frequency of the disease in a more complex analysis than just evaluating how serious,  

in terms of mortality or disability caused, the problem is. 

Impact analysis (Clinical utility):  The analysis of the impact is required to evaluate the 

clinical usefulness of a predictive model beyond its performance metric. While performance 

is an important aspect of a predictive model, clinical utility analysis takes into consideration 

the practical implications of using the model in a clinical setting to inform clinical decision-

making. It considers the impact of the model on patient outcomes, the cost-effectiveness and 

economic sustainability of using the model, and the feasibility of implementing the model in 

clinical practice [11]. 

Common metrics for assessing clinical utility include Decision Curve Analysis (DCA), net 

benefit, and economic evaluations: 

‐ Net benefit: it is a measure of the clinical utility of a predictive model that considers 

the harms and benefits of different decision thresholds. It is similar to DCA but does 

not rely on graphical representation; 

‐ Decision curve analysis (DCA): it is a graphical method that assesses the clinical utility 

of a predictive model. DCA evaluates the net benefit of using a model or test compared 

to assuming that all individuals have the same risk or outcome. It considers the clinical 

consequences of true positive and false positive predictions, as well as the threshold 

probability or risk at which the model or test is used; 

‐ Economic evaluations: Economic evaluations are a framework for assessing the 

economic impact of healthcare interventions, technologies, or policies. Economic 

evaluations aim to provide decision-makers with information on the costs and benefits 

of different interventions to make informed decisions about the allocation of 

resources. 

There are different types of economic evaluations, but they typically involve 

comparing the costs and outcomes of different interventions using a standardized 

framework. The most commonly used frameworks for economic evaluations are cost-
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effectiveness analysis (CEA), cost-utility analysis (CUA), and cost-benefit analysis 

(CBA). 

In a cost-effectiveness analysis, the costs of different interventions are compared to 

their effectiveness in achieving a specific health outcome, such as a reduction in 

disease incidence or mortality. The outcome of interest is typically measured in 

physical units, such as years of life saved or cases prevented. In a cost-utility analysis, 

the costs of different interventions are compared to their effectiveness in improving 

health-related quality of life. The outcomes are typically measured in quality-adjusted 

life years (QALYs), which take into account both the length and quality of life.  

In a cost-benefit analysis, the costs of different interventions are compared to their 

monetary benefits, which are typically measured in terms of the monetary value of 

the outcomes achieved, such as increased productivity or avoided healthcare costs [12, 

13, 14]. 

Overall, clinical utility analysis provides a comprehensive framework for evaluating the 

clinical usefulness of a predictive model and can help guide decision-making in the adoption 

and implementation of the model in clinical practice. 

Discrimination of the model: The discrimination of a predictive model is a measure of its 

ability to distinguish between positive and negative outcomes. 

These metrics evaluate how well the model ranks observations based on their predicted 

probabilities, and they are often used in binary classification problems where the goal is to 

identify which observations belong to a particular category. 

Staying in the field of healthcare, discrimination problems involve predicting the presence 

or absence of a specific condition or disease based on various features or predictors. For 

instance, a classification problem in medicine is the use of medical records and diagnostic 

tests to predict whether a patient has diabetes, cancer, or heart disease. Common metrics for 

assessing the model’s discrimination ability include the C-statistic and the D-statistic. Other 

more sophisticated metrics are  available  and are more appropriate for several contexts. 
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‐ C-statistic: the C-statistic, also known as the area under the receiver operating 

characteristic curve (AUC-ROC) when logistic regression is the underlying modeling 

strategy, is a measure of the model’s ability to distinguish between positive and 

negative outcomes. It plots sensitivity (true positive rate) against (1 - specificity), i.e., 

false positive rate, for different decision thresholds of the model. It is used to evaluate 

the trade-off between sensitivity and specificity. Therefore, AUC is a summary 

measure of the ROC curve that indicates the overall performance of the model. A 

perfect model has an AUC of 1, while a random model has an AUC of 0.5 [15, 16]; 

‐ D-statistic: the D-statistic, also known as the Somers’ D, is a rank correlation coefficient 

that measures the strength of the association between the predicted probabilities and 

the observed outcomes [17].  

Calibration: a models’ calibration is the degree to which its predicted probability matches the 

actual outcomes in the data. 

In healthcare, calibration is important because it ensures that the predicted probabilities of a 

model accurately reflect the true probability of an outcome in the population being studied. 

In other words, a well-calibrated model will predict the correct probability of an event 

occurring in a group of patients, on average. For instance, if a model predicts that 70% of 

patients are at high risk for a certain disease, then 70% of the patients in the actual population 

should actually be at high risk for that disease. 

The Van Calster hierarchy was chosen as one of the most suitable frameworks for assessing 

calibration in predictive models. The Van Calster hierarchy (triad) provides a systematic 

approach to assessing the level of calibration assessment, consisting of different degrees of 

calibration [18, 19]: 

‐ Average calibration (calibration-in-the-large): It refers to a situation where a 

predictive model shows good overall calibration, with no significant deviations 

between the predicted probabilities and the true risk probabilities. In other words, the 

model predicts the risk probabilities accurately on average, but there may still be some 

variability in the predictions for individual patients. Average calibration suggests that 
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the model is performing well overall but may still benefit from some fine-tuning to 

improve its performance for specific subgroups of patients or outcomes; 

‐ Weak calibration (calibration intercept and slope): it refers to a situation where a 

predictive model shows some calibration, but the predicted probabilities are 

systematically too extreme or too conservative. In other words, the model may tend 

to overestimate or underestimate the true risk probabilities. Weak calibration is the 

second level of calibration assessment in the Van Calster hierarchy and suggests that 

the model needs to be improved to achieve better agreement between the predicted 

probabilities and the true risk probabilities; 

‐ Moderate calibration: it refers to a situation where a predictive model shows 

reasonable calibration, but there are still some systematic deviations between the 

predicted probabilities and the true risk probabilities. In other words, the model may 

have a tendency to overestimate or underestimate the true risk probabilities to some 

extent. Moderate calibration is the intermediate level of calibration assessment in the 

Van Calster hierarchy and suggests that the model can be further improved to achieve 

better agreement between the predicted probabilities and the true risk probabilities. 

The Van Calster hierarchy emphasizes the importance of assessing model calibration at 

multiple levels to fully evaluate the performance of a predictive model.  

Equity and human rights: The impacts on equity of the health system and public health 

options are important because these decisions are always taken from a population 

perspective. We can address potential impacts on equity by considering the possible 

differential effects of options on disadvantaged populations, including economic status, 

employment or occupation, education, place of residence, sex, and ethnicity. 

Values and preferences: specific values or preferences of the patients around the sharing of 

sensitive personal data or the use of technologies that might even only induce the suspicion 

of a risk of privacy violation are possible in a subset of patients. 

Feasibility: the ability of the intervention to be accomplished is a key factor to address. 

Barriers to implementing an intervention can modify the strength of a recommendation; 
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clinicians might find it unhelpful to receive strong recommendations if the interventions are 

not implementable in their settings;. However, policymakers could evaluate to raise a strong 

recommendation and address the limitations of the proposed intervention. 

3.1.2. Examples 

In Table 4 (Appendix B), we report an example of the use of each of the aforementioned 

criteria in the context of a predictive clinical model. 

This example should be considered in order to better understand how the process of pilot 

implementation and related data collection in each relevant criterion is constructed. 

Eventually, for each criterion, a detailed explanation of the related indicator is reported, 

along with the practical example. 
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Appendix A 

Table 1. Example of application of the indicators, according to domains and criteria, in the context of prim

(s) that populated a GRADE EtD recommendations 

DOMAIN  DEFINITION INDICATORS 

“Digital, targeted client communication for ad

standard care in primary healthcare settings” 

Intervention: Targeted communication to H

information/education via SMS, MMS, IVR, in

or voice calls) 

Outcomes Standard care 

SERIOUSNESS 

OF THE 

PROBLEM 

The more serious a 

problem is, the more 

likely it is that an 

intervention that 

addresses the problem 

DALYs, 

mortality, 

morbidity, 

hospitalization, 

complications 

Mortality of HIV in 2021 650.000 

Incidence of HIV in 2021 1.5 million 

Prevalence of HIV in 2019 36.8 million 
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should be a priority. It 

refers to the disease or 

condition that we are 

analyzing. 

DALYs of HIV in 2019 47.6 million 

PRIORITY OF 

THE PROBLEM 

In addition to 

seriousness, it is 

important to evaluate 

the number of people 

affected, the severity, 

urgency and 

consequences of the 

problem, and whether 

it is a recognized 

priority by people or 

stakeholders. 

Number of 

people affected, 

severity, urgency, 

consequences, 

unmet need, 

frequency of 

hospital 

admissions, 

length of the 

hospital stay 

Number of people affected 

by HIV in 2021 
38.4 million 

CLINICAL 

UTILITY OF THE 

INTERVENTION 

The value of innovative 

technology in 

Therapeutic 

benefit, 

adherence to the 

HIV viral load suppression 

(< 400 copies per mL) 

Follow-up: up to 12 months 

680 per 1.000 
727 per 1.000 

(605 to 884) 

RR 1.07 

(0.89 to 1.30) 
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diagnosing/ruling out 

a disease. 

therapy, clinic 

attendance, 

hospitalization 

and length 

 

Adherence to anti- 

retroviral medication 

(objective and self- report) 

Follow-up: up to 12 months 

489 per 1.000 
538 per 1.000 

(475 to 612) 

RR 1.10 

(0.97 to 1.25) 

Clinic attendance for 

STI/HIV testing (objective) 

Follow-up: 2 to 12 weeks 

278 per 1.000 

 

545 per 1.000  

(287 to 1.000) 

RR 1.96 

(1.03 to 3.75) 

Health behavior – use of 

effective contraception 

method (self-report) 

Follow-up: 12 months 

428 per 1.000 
500 per 1.000 

(393 to 633) 

RR 1.17 

(0.92 to 1.48) 

Health behavior - Condom 

use 50% of the time (self-

report)  

Follow-up: up to 12 months 

243 per 1.000 
472 per 1.000 

(243 to 919) 

RR 1.94 

(1.00 to 3.78) 

IMPACT OF THE 

INTERVENTION 

The absolute 

magnitude of the effect 

(such as the proportion 

Health behavior, 

status and well-

being, life 

Well-being among people 

living with HIV and AIDS  

Follow-up: up to 6 months 

This outcome can be measured by SF-12 or WHO QoL physical 

wellbeing subscale. 
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of people who would 

benefit) and the 

importance of the 

outcome (such as how 

much it is valued by the 

people affected). 

expectancy, 

health-related 

quality of life 

BENEFIT AND 

HARMS OF THE 

INTERVENTION 

How substantial are the 

desirable and 

undesirable anticipated 

effects? 

Patients’ 

experience, 

unintended 

consequences 

Women’s experience of 

physical violence, in the 

context of receiving 

targeted communication on 

contraception (self report) 

Follow-up: 4 months 

65 per 1.000 
109 per 1.000 

(68 to 170) 

OR 1.74 

(1.04 to 2.92) 

BALANCE 

BETWEEN THE 

DESIRABLE 

AND 

UNDESIRABLE 

EFFECTS 

Does the balance 

between the desirable 

and undesirable effects 

favor the intervention 

or the comparison? 

Safety 

Other unintended 

consequences 

 

Three studies reported on unintended 

consequences as a result of the 

intervention. 

One study explicitly reported no adverse 

events, while the other reported that one 

female in the intervention arm requested 

/ 
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to withdraw because she felt it had 

compromised her undisclosed status. One 

study reported that at four months follow-

up, no participants experienced 

involvement in a road traffic accident or 

domestic abuse as a result of the 

intervention or control. 

EQUITY AND 

HUMAN 

RIGHTS 

It explores the equity of 

the interventions, from 

a population 

perspective. 

Economic status, 

employment or 

occupation, 

education, place 

of residence, sex, 

and ethnicity 

To fill this domain, it is necessary to consider the possible differential effects of intervention on 

disadvantaged populations. 

FINANCIAL 

AND 

ECONOMIC 

CONSIDERATIO

NS 

Evaluating an 

innovative technology 

addressing its cost and 

the resources it requires. 

Resource use, 

cost-effectiveness 
Resource use 

One study reported a cost of about $2.41 for 

each additional person to be HIV tested, 

that is, the cost to get people to test over 

and above those who were likely to test 

without the intervention. 

/ 
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VALUES AND 

PREFERENCES 

About the sharing of 

sensitive personal data 

or the use of 

technologies. 

Patients’ 

experience about 

the risk of privacy 

violation 

To fill this domain, it is necessary to consider patients’ thoughts about the risk of privacy 

violation. 

ACCEPTABILITY 

It explores if the 

intervention is 

acceptable for the 

people and the 

stakeholders. 

Patient 

usefulness, 

caregiver 

usefulness, 

administration, 

satisfaction of the 

users 

 

Client acceptance of and 

satisfaction with the 

approach/ intervention 

In general, all studies reported moderate 

to high levels of satisfaction and 

acceptability with the intervention. 

(Only intervention group assessed for this 

outcome thus non-comparable) 

/ 

FEASIBILITY 

The ability of the 

intervention of being 

accomplished. 

Interoperability, 

infrastructure 

availability, 

bottlenecks, 

barriers 

To fill this domain, it is necessary to analyze the capacity of the intervention to be able to 

implemented. 

Table 2. Example of application of the indicators, according to domains and criteria, in the context of secondary prevention with digital 

intervention (s) that populated a GRADE EtD recommendations. 
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CRITERIA DEFINITION INDICATORS 

“Digital, targeted client communication for adult users of SRH services, 

compared to non-digital, targeted communication in primary healthcare settings” 

[7] 

Intervention: Targeted communication to breast cancer patients (reminders 

and/or information/education via SMS, MMS, IVR, instant messaging, app 

instant messaging or voice calls) 

Outcomes Standard care 
Targeted client 

communication 

Relative 

effect (95% 

CI) 

SERIOUSNESS 

OF THE 

PROBLEM 

The more serious a 

problem is, the more 

likely it is that an 

intervention that 

addresses the problem 

should be a priority. It 

refers to the disease or 

condition that we are 

analyzing. 

DALYs, mortality, 

morbidity, 

hospitalization, 

complications 

Mortality of breast 

cancer in 2023 
43.700 women 

Incidence of invasive 

breast cancer 
297.790 women 

Incidence of ductal 

carcinoma in situ 

(DCIS) 

55.720 women 

DALYs of breast 

cancer in 2019 
20.6 million 



DARE S1.D1.1 Page 29 of 45 

PRIORITY OF 

THE PROBLEM 

In addition to 

seriousness, it is 

important to evaluate the 

number of people 

affected, the severity, 

urgency and 

consequences of the 

problem, and whether it 

is a recognized priority 

by people or 

stakeholders. 

Number of people 

affected, severity, 

urgency, 

consequences, 

unmet need, 

frequency of 

hospital admissions, 

length of the 

hospital stay 

Breast cancer 

survivors 
3.8 million 

CLINICAL 

UTILITY OF THE 

INTERVENTION 

The value of innovative 

technology in 

diagnosing/ruling out a 

disease. 

Therapeutic benefit, 

adherence to the 

therapy, clinic 

attendance, 

Clinic attendance for 

breast cancer 

screening (self- 

report) 

Follow-up: 6 months 

250 per 1.000 
400 per 1.000 

(235 to 685) 

RR 1.60 

(0.94 to 2.74) 
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hospitalization and 

length 

Clinic attendance for 

cervical screening 

(objective report) 

Follow-up: 8 weeks 

188 per 1.000 
216 per 1.000 

(152 to 306) 

RR 1.15 

(0.81 to 1.63) 

IMPACT OF THE 

INTERVENTION 

The absolute magnitude 

of the effect (such as the 

proportion of people 

who would benefit) and 

the importance of the 

outcome (such as how 

much it is valued by the 

people affected). 

Health behavior, 

status and well-

being, life 

expectancy, health-

related quality of life 

Health behavior, 

status and well-being 

This outcome can be measured by SF-12 or WHO QoL physical 

wellbeing subscale or other scales. 

BENEFIT AND 

HARMS OF THE 

INTERVENTION 

How substantial are the 

desirable and 

undesirable anticipated 

effects? 

Patients’ experience, 

unintended 

consequences 

To fill this domain, is it necessary to considerer patients’ experience about intervention 

and unintended consequences. 

BALANCE 

BETWEEN THE 

Does the balance 

between the desirable 
Safety 

To fill this domain, is it necessary to take a balance between desirable and undesirable 

effects. 
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DESIRABLE 

AND 

UNDESIRABLE 

EFFECTS 

and undesirable effects 

favor the intervention or 

the comparison? 

EQUITY AND 

HUMAN 

RIGHTS 

It explores the equity of 

the interventions, from a 

population perspective. 

Economic status, 

employment or 

occupation, 

education, place of 

residence, sex, and 

ethnicity 

To fill this domain, it is necessary to consider the possible differential effects of 

intervention on disadvantaged populations. 

FINANCIAL 

AND 

ECONOMIC 

CONSIDERATIO

NS 

Evaluating an innovative 

technology addressing 

its cost and the resources 

it requires. 

Resource use, cost-

effectiveness 
Resource use 

One study reported that the total cost of a 

screening program, using SMS reminders, was 

cheaper than phone calls or normal letters. 

/ 

VALUES AND 

PREFERENCES 

About the sharing of 

sensitive personal data 

Patients’ experience 

about the risk of 

privacy violation 

To fill this domain, it is necessary to consider patients’ thoughts about the risk of privacy 

violation. 
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or the use of 

technologies. 

ACCEPTABILITY 

It explores if the 

intervention is acceptable 

for the people and the 

stakeholders. 

Patient usefulness, 

caregiver usefulness, 

administration, 

satisfaction of the 

users 

Client acceptance of 

and satisfaction with 

the approach/ 

intervention 

Clients reported high levels of satisfaction with 

the intervention. 

(Only intervention group assessed for this 

outcome thus non-comparable) 

/ 

Clients’ and 

providers’ 

acceptability/satisfact

ion 

No studies were identified that reported this 

outcome 
/ 

FEASIBILITY 

The ability of the 

intervention of being 

accomplished. 

Interoperability, 

infrastructure 

availability, 

bottlenecks, barriers 

To fill this domain, it is necessary to analyze the capacity of the intervention to be able to 

implemented. 
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Table 3. Example of application of the indicators, according to domains and criteria, in the context of tertiary prevention with digital intervention 

(s) that populated a GRADE EtD recommendations. 

CRITERIA DEFINITION INDICATORS 

“Mobile- based technologies to support client to healthcare provider  

communication and management of care (unpublished review)” [8] 

Intervention: Telemedicine to patients with cardiovascular disease (CVD) (phone-based 

consultations, home-based monitoring followed by phone-based consultations, web- 

delivered physical rehabilitation, smartphone application for contacting provider) 

Outcomes Standard care 
Targeted client 

communication 

Relative effect 

(95% CI) 

SERIOUSNESS 

OF THE 

PROBLEM 

The more serious a 

problem is, the more 

likely it is that an 

intervention that 

addresses the problem 

should be a priority. It 

refers to the disease or 

DALYs, mortality, 

morbidity, 

hospitalization, 

complications 

Mortality of CVD in 

2019 
2.0 million 

DALYs of CVD in 

2019 
40.8 million 
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condition that we are 

analyzing. 

PRIORITY OF 

THE 

PROBLEM 

In addition to 

seriousness, it is 

important to evaluate 

the number of people 

affected, the severity, 

urgency and 

consequences of the 

problem, and whether 

it is a recognized 

priority by people or 

stakeholders. 

Number of people 

affected, severity, 

urgency, 

consequences, 

unmet need, 

frequency of 

hospital admissions, 

length of the 

hospital stay 

Number of people 

affected of CVD in 

2017 

126 million 

CLINICAL 

UTILITY OF 

THE 

The value of 

innovative technology 

in diagnosing/ruling 

out a disease. 

Therapeutic benefit, 

adherence to the 

therapy, clinic 

attendance, 

Number of hospital 

admission 

Follow-up: 2 to 12 

months 

328 per 1,000 
322 per 1,000 

(220 to 361) 

RR 0.98 

(0.67 to 1.10) 
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INTERVENTI

ON 

hospitalization and 

length Length of hospital 

stay 

Follow-up: 8 to 12 

months 

Two studies recruiting clients with heart conditions 

show both negative and positive impacts. The first 

study shows an increase of 2 days (95% CI -0.18, 

4.18) in length of hospital stay. The second study 

shows a decrease of 2.5 days (95% CI -4.64, - 0.36) in 

length of hospital stay 

/ 

Number of hospital 

and clinic visits 

(number of clients 

visiting) 

Follow-up: 1-12 

months 

90 per 1,000 
34 per 1,000  

(11 to 108) 

RR 0.38 

(0.12, 1.20) 

 

IMPACT OF 

THE 

INTERVENTI

ON 

The absolute 

magnitude of the 

effect (such as the 

proportion of people 

who would benefit) 

Health behavior, 

status and well-

being, life 

expectancy, health-

related quality of life  

Mortality among 

individuals with heart 

conditions 

Follow-up: 6-12 

months 

48 per 1,000 

27 per 1,000 

(18 to 42) 

RR 0.57 

(0.38 to 0.87) 
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and the importance of 

the outcome (such as 

how much it is valued 

by the people 

affected). 

Health-related quality 

of life 

Follow-up: 1-6 

months 

This outcome can be measured by ACT,  SF-36 or other scales. 

BENEFIT 

AND HARMS 

OF THE 

INTERVENTI

ON 

How substantial are 

the desirable and 

undesirable 

anticipated effects? 

Patients’ experience, 

unintended 

consequences 

Unintended 

consequences – 

adverse clinical events 

One study that recruited adults who sought help for 

smoking cessation reported more adverse events in 

the intervention group (RR 1.52, 95% CI 1.30 to 1.77). 

Two studies reported little or no difference between 

groups. 

/ 

Unintended 

consequences related 

to the intervention 

One study recruiting women who had an induced 

abortion reported that there were little or no 

differences between groups for adverse effects of the 

intervention (specifically, car accidents caused by 

driving while using a mobile phone to access 

support). 

/ 

BALANCE 

BETWEEN 

Does the balance 

between the desirable 
Safety To fill this domain, is it necessary to take a balance between desirable and undesirable effects. 
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THE 

DESIRABLE 

AND 

UNDESIRABL

E EFFECTS 

and undesirable 

effects favor the 

intervention or the 

comparison? 

EQUITY AND 

HUMAN 

RIGHTS 

It explores the equity 

of the interventions, 

from a population 

perspective. 

Economic status, 

employment or 

occupation, 

education, place of 

residence, sex, and 

ethnicity 

To fill this domain, it is necessary to consider the possible differential effects of intervention on 

disadvantaged populations. 

FINANCIAL 

AND 

ECONOMIC 

CONSIDERAT

IONS 

Evaluating an 

innovative technology 

addressing its cost 

and the resources it 

requires. 

Resource use, cost-

effectiveness 

Healthcare costs  

Follow-up: 10-18 

months 

One study with adults with heart failure found that 

mean total all-causes costs per client during 18 

months follow-up was USD 4678 less, (95% CI = -

4758 to - 4597) in the intervention group than the 

control group. Another study with children with 

complex congenital heart disease reported that 

delivering the intervention by videoconferencing 

/ 
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was less costly than usual care. One study that 

measured costs to the health system and parents, 

evaluated an e-health portal for children with a skin 

condition and reported little or no difference 

between groups; one study measured costs to the 

health system of a PhysioDirect telephone 

intervention and reported little of no difference. 

VALUES AND 

PREFERENCE

S 

About the sharing of 

sensitive personal 

data or the use of 

technologies. 

Patients’ experience 

about the risk of 

privacy violation 

To fill this domain, it is necessary to consider patients’ thoughts about the risk of privacy 

violation. 

ACCEPTABILI

TY 

It explores if the 

intervention is 

acceptable for the 

people and the 

stakeholders. 

Patient usefulness, 

caregiver usefulness, 

administration, 

satisfaction of the 

users 

Client acceptability/ 

satisfaction with the 

intervention 

One study measured satisfaction with the 

intervention among individuals in the intervention 

group and found that: 42/49 were satisfied with 

service, 34/46 thought it gave added value and 

22/48 preferred face to face. In another study the 

following was measured among individuals in the 

intervention group: Intervention was approachable: 

/ 
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90% agreed/strongly agreed; Intervention improved 

diabetes knowledge: 90% agreed/strongly agreed; 

Would prefer to see a provider in person: 50% 

agreed/strongly agreed 

Number of clients 

satisfied with care 
292 per 1,000 

535 per 1,000  

(403 to 710) 

RR 1.83 

(1.38, 2.43) 

FEASIBILITY 

The ability of the 

intervention of being 

accomplished. 

Interoperability, 

infrastructure 

availability, 

bottlenecks, barriers 

To fill this domain, it is necessary to analyze the capacity of the intervention to be able to 

implemented. 
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Appendix B 

Table 4. Example of application of the indicators, according to domains and criteria, in the context of a predictive clinical model pilot 

DOMAIN  DEFINITION 
INDICATORS 

EXAMPLES 

“Simple Scoring Scheme for Calculating the Risk of Acute Coronary Events Based 

on the 10-Year Follow-Up of the Prospective Cardiovascular Münster (PROCAM) 

Study” [20] [21] 

Intervention:  

1. Targeted communication to HIV-infected patients (reminders and/or 

information/education via SMS, MMS, IVR, instant messaging, app instant 

messaging or voice calls) 

2. Development and Internal Validation of Fatty Liver Prediction Models in 

Obese Children and Adolescents 

Indicator Exploitation 

SERIOUSNESS 

OF THE 

PROBLEM 

The more serious a 

problem is, the more 

likely it is that an 

intervention that 

DALYs, mortality, 

morbidity, 

hospitalization, 

complications 

Number of 

deaths for 

Ischemic Heart 

Disease in 2021 

9.440.000 (8.820.000-9.960.000) 
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addresses the problem 

should be a priority. It 

refers to the disease or 

condition that we are 

analyzing. 

Number of 

DALYs for 

Ischemic Heart 

Disease in 2021 

185.000.000 (175.000.000-196.000.000) 

PRIORITY OF 

THE PROBLEM 

In addition to 

seriousness, it is 

important to evaluate 

the number of people 

affected, the severity, 

urgency and 

consequences of the 

problem, and whether 

it is a recognized 

priority by people or 

stakeholders. 

Number of people 

affected, severity, 

urgency, 

consequences, unmet 

need, frequency of 

hospital admissions, 

length of the hospital 

stay 

Number of 

person 

affected by 

some CVD in 

2021 

523 million people had some form of CVD 
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IMPACT 

ANALYSIS 

(CLINICAL 

UTILITY) 

It considers the impact 

of the model on patient 

outcomes, the cost-

effectiveness and 

economic sustainability 

of using the model, and 

the feasibility of 

implementing the 

model in clinical 

practice. 

Decision Curve 

Analysis, Net Benefit 

Analysis, economic 

evaluations (Markov 

models) 

Example of a 

Decision 

Curve 

Analysis 

 

 

DISCRIMINATI

ON ANALYSIS 

It involves predicting 

the presence or absence 

of a specific condition 

or disease based on 

various features or risk 

factors.  

C-statistics (ROC, 

AUC/ROC) 

Example of 

AUC/ROC 

“We compared the performance of our scoring system with that of the 

Cox model in calculating the relative risk of an acute coronary event 

using receiver-operating characteristics (ROC) curve analysis. Such ROC 

curves measure the discrimination of a prediction model, which is its 

ability to separate those who have hard CHD events from those who do 

not. Although the area under the ROC curve obtained by means of the 

Cox function was 82.9%, the area under the ROC curve obtained with the 

PROCAM scoring scheme did not differ significantly, at 82.4% (P=0.251), 

indicating that the ability of the PROCAM scoring scheme to predict the 
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relative risk of an acute coronary event was equivalent to that of the full 

PROCAM Cox algorithm.” 

 

CALIBRATION 

ANALYSIS 

It is the degree to which 

the predicted 

probability of a model 

corresponds to the 

actual outcomes 

observed in the data. In 

other words, a well-

calibrated model will 

predict the correct 

probability of an event 

Weak calibration 

(calibration intercept 

and slope); moderate 

calibration; average 

calibration 

Example of an 

Average 

Calibration 

“The average expected rate of fatty liver (38%, 95%CI 36% to 40%) 

equaled the average observed rate (38%, 95%CI 36% to 41%), showing a 

satisfactory mean calibration. At logistic calibration, the average 

calibration slope was 1 and the average intercept was 0, showing a 

satisfactory weak calibration. Lastly, the examination of calibration plots 

showed an acceptable profile of moderate calibration” [21] 
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occurring in a group of 

patients, on average 

 

EQUITY AND 

HUMAN 

RIGHTS 

It explores the equity of 

the interventions, from 

a population 

perspective. 

Economic status, 

employment or 

occupation, 

education, place of 

residence, sex, and 

ethnicity 

To fill this domain, it is necessary to consider the possible differential effects of 

intervention on disadvantaged populations. 

VALUES AND 

PREFERENCES 

About the sharing of 

sensitive personal data 
 

To fill this domain, it is necessary to consider patients’ thoughts about the risk of privacy 

violation. 
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or the use of 

technologies. 

FEASIBILITY 

The ability of the 

intervention of being 

accomplished. 

Interoperability, 

infrastructure 

availability, 

bottlenecks, barriers 

To fill this domain, it is necessary to analyze the capacity of the intervention to be able to 

implemented. 
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INTRODUCTION 
How to formulate a research question 
Formulating the correct research question is pivotal in the development of a pilot.  

In this content it is worth to mention the EPICOT+ framework of Brown and all 
(1),  which  is  a  tool  to  assess  and  resolve  the  uncertainties  of  the  research 
questions of any health intervention.  

The EPICOT+ framework, that will be deeply discussed in this document below, is 
based on core elements and optional elements. The most  important aspect of 
this framework is the domain E, Evidence, that explore the current state of the 
art of the literature on the topic. Every research question, indeed, needs to be 
assessed  with  a  preliminary  systematic  review  of  the  literature.  In  fact,  the 
investigators need to exclude that there is already robust and final evidence in 
favor of one of the proposed interventions in comparison.   

As more recently pointed out by the EU funded project EVBRES (Evidence Based 
RESearch) working group (2), at the moment, a number of studies starts without 
responding  to  any  actual  need  of  research  gaps,  but  rather  on  researchers’ 
preferences  and  strategic  considerations.  While  confirmatory  studies  are 
certainly  important,  redundant  research  is  a  practice  that  should  be  avoided 
when high quality and robust evidences are already available in the literature. 

As  such,  it  is  fundamental  to  base  the  development  of  DARE  pilots  on  the 
“Evidence‐Based Research” (EBR) framework, defined by EVBRES as “the use of 
prior research in a systematic and transparent way to inform a new study so that 
the research is answering questions that matter in a valid, efficient and accessible 
manner”.  

In  order  to  navigate  the  uncertainty  of  how  to  formulate  a  good  research 
question and to provide guidance for the researcher to develop an  interesting 
and complete one, the FINER framework (3) comes to aid. According to FINER, 
the  research  question  should  be  Feasible,  Interesting,  Novel,  Ethical  and 
Relevant.  

 

Feasible  Research questions  should be answered under objective aspects  like 
time, scope, resources, expertise, or funding. 

Interesting  Regardless  of  your  own  personal  motivation  about  a  subject,  it  is 
important to check if your question corresponds to more practical and 
broader interests. 

Novel 
 

Answer  to  an existing  gap  in  knowledge.  Filling one of  these  gaps  is 
important. 

Ethical  In empirical research, ethics is an absolute MUST. 

Relevant  Relevance can lead to real, visible changes in society. 
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GUIDELINES FOR SYSTEMATIC REVIEWS 
 

What is a Systematic Review and what is its purpose? 
A  systematic  review attempts  to  identify and  synthesize the available empirical 
evidences that meet pre‐specified eligibility criteria  in order  to answer a specific 
research question and to provide an overview of a particular topic. 
The key characteristics are: 

− a clearly stated set of objectives with pre‐defined eligibility criteria; 
− an explicit and systematic methodology; 
− a systematic search that attempts to identify all studies related to the 

search question; 
− an assessment of the validity and reliability of the findings; 
− a  systematic  presentation  and  synthesis  of  the  characteristics  and 

findings of the included studies. 
Meta‐analysis  is  the  use  of  statistical  methods  to  summarize  the  results  of 
independent studies. 

 

 

How to perform a systematic review? 
1. Formulate the search question 
2. Refine  the  search  by  applying  pre‐determined  inclusion  and  exclusion 

criteria 
3. Extract the appropriate data and assess their quality and validity 
4. Synthesize, interpret, and report data 

 

1. Formulate the search question  
Search strategy 
The first step in a systematic review is to determine its focus. It is therefore 
fundamental to clearly frame the question(s) the review seeks to answer. 
The  research  question  should  be  clear and focused ‐ not too vague, too 
specific or too broad. The detailed specification of the review question(s) 
requires consideration of several key components that could guide many 
aspects of  the review process. The  ‘PICO’  technique  (Figure 1) may help 
researchers with this process. 
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Figure 1. The PICO model 

A  variant  of  PICO  is  PICOT+, with  the  same  first  4  core  elements,  but 
completed with other core and optional elements 

 

Core elements 

•  P: Population (What is the population of interest?). We must consider 
various characteristics such us Diagnosis, disease stage, comorbidity, risk 
factor, sex, age, ethnic group, specific inclusion or exclusion criteria, clinical 
setting. 

•  I:  Intervention  (What are  the  interventions of  interest?). We must 
consider type, frequency, dose, duration, prognostic factor. 

•  C: Comparison (What are the comparisons of interest?). For example: 
Placebo, routine care, alternative treatment or management.  

•  O: Outcome (What are the outcomes of interest?). Which clinical or 
patient related outcomes will  the researcher need to measure,  improve, 
influence,  or  accomplish?  Which  methods  of  measurement  should  be 
used? 

•  T: Time stamp (Date of recommendation). Date of the last literature 
search or recommendation in the field in exam.  

 

Optional elements 

•  d:  Disease  burden  or  relevance.  A  research  recommendation  will 
rarely have an absolute value in itself. Its relative priority will be influenced 
by the burden of ill health, which is itself dependent on factors such as local 
prevalence, disease severity, relevant risk factors, and the priorities of the 
organization considering commissioning the research. 

•  t: Time aspect of core elements of EPICOT. Relevant to each of the 
core elements in varying ways—for example, duration of treatment, length 
of follow‐up.  

•  s: Appropriate study type according to local need. What is the most 
appropriate study design to address the proposed question? 

 

So,  as  we  can  see,  we  have  various  domains  that  must  be  filled.  The 
optional elements are not necessary to make a full assessment, but they 



5 

should be filled. 

 

Equal  emphasis  in  addressing  and  equal  precision  in  defining  are  not 
necessary  for  each  PICO  component.  For  example,  a  review  might 
concentrate  on  competing  interventions  for  a  particular  stage  of  breast 
cancer, with stage and severity of the disease being defined very precisely, 
or alternately focus on a particular drug for any stage of breast cancer, with 
the treatment formulation being defined very precisely. 

 
 

Protocol Development 
The protocol sets out the context in which the review is being conducted. 
It represents an opportunity to develop ideas that are foundational for the 
review  or  the  definition  of  the  eligibility  criteria  such  as  the  study 
participants and the choice of comparators and outcomes. 

 

 
Databases selection 
Select the databases from which retrieving the records. The databases can 
be generic (PubMed, Scopus, Web of Science, Embase, The Cochrane Library, 
etc.) or related to a specific field [e.g., CANCERLIT (oncology)]. 

 
 

Search filters 
Search  filters  are  search  strategies  that  are designed  to  retrieve  specific 
types of records, such as those of a particular methodological design. For 
example, when searching for randomized trials in humans, a validated filter 
should be used to identify studies with the appropriate design. 

 
 

Keywords 
The keywords, which represent the major concepts of the search topic, are 
terms that, combined with each other through Boolean operators, are used 
in the databases to answer the search question. Boolean operators (Figure 
2) are: “OR”, “AND”, “NOT”. They let expand or narrow search parameters 
when using a database or search engine. Indeed, using these operators can 
greatly  reduce  or  expand  the  number  of  records  returned.  Boolean 
operators are useful in saving time by focusing searches for more 'on‐target' 
results (that are more appropriate to search needs), eliminating unsuitable 
or  inappropriate  ones.  Each  search  engine  or  database  collection  uses 
Boolean operators in a slightly different way or may require the operator 
be typed in capitals or have special punctuation. 
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Figure 2. Boolean operators conjunctions 

 
2. Refine the search by applying pre‐determined inclusion and exclusion 

criteria 
Researchers  should  pre‐specify  the  criteria  for  including  and  excluding 
studies. Inclusion criteria are the factors that would make a study eligible 
to be included, exclusion criteria those that would make a study ineligible. 
Criteria  that  should  be  considered  include  type  of  studies,  type  of 
participants, type of intervention, type of outcome measures. 
Authors need to consider a priori what study designs are likely to provide 
reliable data to reach the aims of their review. The PICO elements present 
in the search question usually translate directly  into eligibility criteria for 
the review, though this is not always a straightforward process and requires 
a thoughtful approach. 
At the  initial screening stage,  just the title and abstract of the candidate 
studies have to be read and a decision to include or exclude each study has 
to be made. 
At the next step, the full text of each study selected at the first screening 
stage  has  to  be  read  and  critically  appraised  to  determine  whether  to 
include it in the review or not. 

 
 

3. Extract the appropriate data and assess their quality and validity 
Once  all  studies  to  be  included  in  the  review  have  been  selected,  all 
relevant data must be extracted. The list of data to be extracted should be 
agreed a priori during  the study design phase. A specific data extraction 
form should be designed for the review so that the same data is extracted 
from each study and missing data is clearly evident. Furthermore, the data 
extraction has to be accurate and reproducible and should be performed 
by at least two independent readers. 
As  for  quality  assessment,  more  than  35  different  quality  assessment 
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instruments (most popular reported in the Appendix 1) have been published 
in the literature, and most are designed for randomized clinical trials. 

The Jadad and the Consort scales are two examples of quality assessment 
tools for randomized clinical trials. 

 

4. Synthesize, interpret, and report data 
Once the data have been extracted and their quality assessed, the results of 
individual studies may be pooled in a summary table (Table 1). If there are the 
required  conditions  to perform  a meta‐analysis, the heterogeneity among 
the  gathered  data  has  to  be  assessed,  preferentially using  both  the  Chi‐
squared test and the I‐squared statistics. This will allow authors to choose 
either  fixed‐  or  random‐effects  models.  Mostly,  the  data  will  be 
heterogeneous,  therefore  the  random‐effects model  will  be  used much 
more commonly rather than the fixed‐effects model. Unlike a fixed effects 
model, which assumes that the differences between the results of  studies 
are due solely to chance, a random‐effects model assumes that the effects 
being estimated in the different studies are not identical. 

 

Table 1. Example of summary results Table 

 
 

Once completed a thorough analysis of the existing literature on the subject, 
the authors are able to report their results making recommendations and 
suggestions for  future  investigation, that are based on the best available 
evidence. To report results, they can use the PRISMA STATEMENT checklist 
(Appendix 2). It consists of 27‐items that aims to guide authors in improving 
the  reporting  of  systematic  reviews. While  PRISMA's  focus  is  systematic 
reviews of randomized trials,  the tool can also be used as a blueprint for 
reporting systematic reviews  of  other  types  of  studies,  particularly  those 
evaluating the effectiveness of health care intervention. 
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GUIDELINES FOR RAPID REVIEWS 
 

 

What is a Rapid Review and what is its purpose? 
 

A Rapid Review (or rapid evidence assessment) is a variation of a Systematic 
Review (SR) that balances time constraints with considerations for bias. “A 
rapid review is a form of knowledge synthesis that accelerates the process of 
conducting a traditional systematic review through streamlining or omitting 
specific methods to produce evidence for stakeholders in a resource‐efficient 
manner.” 

Evidence suggests that Rapid Reviews (RRs) are often used by policymakers 
as an efficient tool for their daily decision‐making and are considered part of 
the knowledge synthesis family.  

 

 How to perform a rapid review? 
1. Define/refine  the  topic  question,  identify  biases,  plan  and  execute 

search 

2. Screen, select and critically appraise the results 

3. Synthesize the evidence (Table 1) 

4. Identifying  applicability  and  transferability  issues  for  further 
consideration during the decision‐making process  

5. Reporting 

 

1. Define/refine the topic question, identify biases, plan and execute 
search 
As previously described for SRs, the frameworks FINER and PICO can be used 
to find the key points and to refine the research question. Questions should 
be framed to be neutral rather than focused on a particular direction for the 
outcome. Framing the question in a neutral way helps identifying all of the 
research evidence relevant to the chosen topic. On the opposite, doing that 
with  a  particular  direction  for  the  outcome  (e.g.  the  intervention  has  a 
positive effect) may bias the search for evidence. 

 

In order to set the research question:  

 Involve  key  stakeholders  (e.g.,  review  users  such  as  consumers, 
health  professionals,  policymakers,  decision‐makers)  to  set  and 
refine the review question, the eligibility criteria, and the outcomes 
of interest.  

 Develop a protocol that includes review questions, PICO and inclusion 
and exclusion criteria.  

If the findings of a RR can influence practice and policies, then the outcome 
selection needs to be relevant to clinicians, policymakers and patients. The 
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selection of databases will depend on the topic under review and access to 
them. It is recommended to limit grey literature and supplemental searching 
and  place  emphasis  on  higher  quality  study  designs.  If  justified,  study 
registries can be searched, and reference lists of other reviews or included 
studies after screening of the abstracts and full texts can be screened.  

 

2. Screen, select and critically appraise the results  
Search results are screened based on the inclusion/exclusion criteria (using a 
table or worksheet to keep track of the screening and review process).  

Critical  appraisal  is  the  process  of  assessing  the  study  quality  in  order  to 
determine if findings are trustworthy and meaningful. Critical appraisal helps 
to answer the question: “Were the methods used good enough that I can be 
confident in the findings and apply these findings to public health practice?” 

If  critical  appraisal  was  not  already  conducted  by  a  reliable  source,  it  is 
necessary  to  critically  appraise  every  document  you  include  in  the  Rapid 
Review using an appropriate  tool. These  tools guide  researcher  through a 
series of questions to assess the quality of the methods used by the authors 
to conduct the research. (Appendix 1) 

 

3. Synthesize the evidence  
In  this  step,  results  from  all  of  the  high  quality  and  relevant  evidence 
gathered  is aggregated. The overall  goal  is  to come to a conclusion about 
what is known about the practice question in the literature. This step involves 
data extraction (including title, author(s), date of publication, type of study, 
settings  and  population  studied,  interventions  implemented,  outcomes 
measured and results). Also in this case, using a summary table to collect the 
evidences is recommended (Table 1).  

 

4. Identifying  applicability  and  transferability  issues  for  further 
consideration during the decision‐making process  
The  Applicability  and  Transferability  tool  (accessible  at  the  following  link: 
http://www.nccmt.ca/publications/9/view‐eng.html) is designed to capture 
important issues which are related to the proposed policy or program. Team 
members  should  discuss  which  factors  included  in  the  Applicability  and 
Transferability tool it would be important to consider prior to making policy 
or  practice  decisions.  The  identified  factors  could  then  be  included  in 
supplementary  documentation  accompanying  the  rapid  review,  to  be 
discussed  by  managers  and  senior  managers,  and  any  other  relevant 
stakeholders. 

In  order  to  focus  on  equity  issues  related  to  the  applicability  and 
transferability of evidence, the Knowledge Translation Toolkit can be useful 
(http://stmichaelshospitalresearch.ca/research‐programs/urban‐health‐
solutions/resources‐and‐ reports/knowledge‐translation‐toolkit/). 

 

5. Reporting 
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The steps of the process and their results and implications are documented 
in a final report (evidence brief). Synthesizing the evidence requires careful 
consideration of the commonalities and differences across the studies, along 
with weighting of results by their methodological quality. 
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Appendix 1. Quality and risk of bias evaluation tools  

 

Appendix 1. Most popular risk of bias evaluation tools 
Study design Tool Web site 

 Guidelines 

  AGREE II 

https://www.agreetrust.org/resource‐centre/agree‐ii/agree‐ii‐instructions/ 

Systematic reviews with or without meta-
analysis 

AMSTAR-2 https://amstar.ca/docs/AMSTAR-2.pdf 
 

ROBIS http://www.bristol.ac.uk/population‐health‐sciences/projects/robis/ 

 

Observational (etiology) ROBINS-E https://www.riskofbias.info/welcome/robins-e-tool  

Observational (prognosis) QUIPS Tool 
https://www.acpjournals.org/doi/10.7326/0003-4819-158-4-201302190-
00009 

 

Non randomised studies of interventions  ROBINS-I http://www.bmj.com/content/bmj/355/bmj.i4919.full.pdf 

 

Diagnostic QUADAS-2 
https://www.bristol.ac.uk/population‐health‐
sciences/projects/quadas/quadas‐2/ 

 

Clinical cases CARE https://www.care‐statement.org/checklist  

 

Qualitative studies NICE 
https://www.nice.org.uk/process/pmg10/chapter/appendix‐g‐
methodology‐checklist‐qualitative‐studies 

 

RCT Cochrane Risk Of Bias 2 Tool https://www.riskofbias.info/welcome/rob‐2‐0‐tool   

Modified from: Italian National Health Institute. https://snlg.iss.it/wp‐content/uploads/2019/01/Strumenti_val_qualita%CC%80_studi.pdf (last access: 

08.02.2023). 
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Appendix 2. PRISMA 2020 Checklist 
 
 

 
Section and 
Topic 

 
Item 
# 

 
Checklist item 

Location 
where 
item is 
reported 

TITLE  

Title 1 Identify the report as a systematic review.  

ABSTRACT  

Abstract 2 See the PRISMA 2020 for Abstracts checklist.  

INTRODUCTION  

Rationale 3 Describe the rationale for the review in the context of existing knowledge.  

Objectives 4 Provide an explicit statement of the objective(s) or question(s) the review addresses.  

METHODS  

Eligibility 
criteria 

5 Specify the inclusion and exclusion criteria for the review and how studies were grouped for the 
syntheses. 

 

Information 
sources 

6 Specify all databases, registers, websites, organisations, reference lists and other sources searched or 
consulted to identify studies. Specify the date when each source was last searched or consulted. 

 

Search 
strategy 

7 Present the full search strategies for all databases, registers and websites, including any filters and 
limits used. 

 

Selection 
process 

8 Specify the methods used to decide whether a study met the inclusion criteria of the review, including 
how many reviewers screened each record and each report retrieved, whether they worked 
independently, and if applicable, details of automation tools used in the process. 

 

Data 
collection 
process 

9 Specify the methods used to collect data from reports, including how many reviewers collected data 
from each report, whether they worked independently, any processes for obtaining or confirming data 
from study investigators, and if applicable, details of automation tools used in the process. 

 

Data items 10a List and define all outcomes for which data were sought. Specify whether all results that were 
compatible with each outcome domain in each study were sought (e.g. for all measures, time points, 
analyses), and if not, the methods used to decide which results to collect. 

 

10b List and define all other variables for which data were sought (e.g. participant and intervention 
characteristics, funding sources). Describe any assumptions made about any missing or unclear 
information. 

 

Study risk of 
bias 
assessment 

11 Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) 
used, how many reviewers assessed each study and whether they worked independently, and if 
applicable, details of automation tools used in the process. 

 

Effect 
measures 

12 Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis 
or presentation of results. 

 

Synthesis 
methods 

13a Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating 
the study intervention characteristics and comparing against the planned groups for each synthesis 
(item #5)). 

 

13b Describe any methods required to prepare the data for presentation or synthesis, such as handling of 
missing summary statistics, or data conversions. 

 

13c Describe any methods used to tabulate or visually display results of individual studies and syntheses.  

13d Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta- 
analysis was performed, describe the model(s), method(s) to identify the presence and extent of 
statistical heterogeneity, and software package(s) used. 

 

13e Describe any methods used to explore possible causes of heterogeneity among study results (e.g. 
subgroup analysis, meta-regression). 

 

13f Describe any sensitivity analyses conducted to assess robustness of the synthesized results.  

Reporting 
bias 
assessment 

14 Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from 
reporting biases). 

 

Certainty 
assessment 

15 Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.  
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Section and 
Topic 

 
Item 
# 

 
Checklist item 

Location 
where 
item is 
reported 

RESULTS  

Study 
selection 

16a Describe the results of the search and selection process, from the number of records identified in the 
search to the number of studies included in the review, ideally using a flow diagram. 

 

16b Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why 
they were excluded. 

 

Study 
characteristics 

17 Cite each included study and present its characteristics.  

Risk of bias in 
studies 

18 Present assessments of risk of bias for each included study.  

Results of 
individual 
studies 

19 For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) 
and (b) an effect estimate and its precision (e.g. confidence/credible interval), ideally using structured 
tables or plots. 

 

Results of 
syntheses 

20a For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.  

20b Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the 
summary estimate and its precision (e.g. confidence/credible interval) and measures of statistical 
heterogeneity. If comparing groups, describe the direction of the effect. 

 

20c Present results of all investigations of possible causes of heterogeneity among study results.  

20d Present results of all sensitivity analyses conducted to assess the robustness of the synthesized 
results. 

 

Reporting 
biases 

21 Present assessments of risk of bias due to missing results (arising from reporting biases) for each 
synthesis assessed. 

 

Certainty of 
evidence 

22 Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.  

DISCUSSION  

Discussion 23a Provide a general interpretation of the results in the context of other evidence.  

23b Discuss any limitations of the evidence included in the review.  

23c Discuss any limitations of the review processes used.  

23d Discuss implications of the results for practice, policy, and future research.  

OTHER INFORMATION  

Registration 
and protocol 

24a Provide registration information for the review, including register name and registration number, or 
state that the review was not registered. 

 

24b Indicate where the review protocol can be accessed, or state that a protocol was not prepared.  

24c Describe and explain any amendments to information provided at registration or in the protocol.  

Support 25 Describe sources of financial or non-financial support for the review, and the role of the funders or 
sponsors in the review. 

 

Competing 
interests 

26 Declare any competing interests of review authors.  

Availability of 
data, code 
and other 
materials 

27 Report which of the following are publicly available and where they can be found: template data 
collection forms; data extracted from included studies; data used for all analyses; analytic code; any 
other materials used in the review. 
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2021;372:n71. doi: 10.1136/bmj.n71; For more information, visit: http://www.prisma‐statement.org/ 


