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1 Background 

The global nature of the obesity epidemic was formally recognized by the Expert Consultation held 

by the World Health Organization (WHO) in 1997 (WHO 2000), which highlighted obesity as a 

disease in its own right while it is also a major determinant of various noncommunicable diseases 

(NCD), such as type 2 diabetes, coronary heart disease and stroke and increases the risk of several 

types of cancer, gallbladder disease, musculoskeletal disorders and respiratory symptoms. The 

Expert Consultation also noted the advent of childhood obesity as great concern.  

WHO’s recognition of obesity as a disease goes back to its establishment in 1948. WHO was then 

entrusted to review and update the International Classification of Diseases (ICD) and the 6th version 

of ICD (ICD-6) set out by WHO had already classified obesity as a disease.  In 1989, the WHO Study 

Group on Diet, Nutrition and Prevention of Chronic Diseases which established population nutrient 

intake goals for prevention of diet-related noncommunicable diseases (NCD) reviewed both adults 

and childhood obesity issues and their risk factors, highlighting the need to modify the population’s 

environmental circumstances to reduce susceptibilities of people to become overweight and obese 

(WHO 1990). It was the first time when the analysis of prevalence of childhood obesity was 

conducted using the available data from over 30 countries.  

In 1992, the International Conference on Nutrition (ICN), the first global intergovernmental 

conference on nutrition, examined the magnitude and extent of malnutrition in all its forms which 

included obesity and diet-related NCDs, established targets and intervention strategies to address 

them.  The WHO Expert Committee on Physical Status held in 1993 also reviewed overweight and 

obesity issues both in adults and children extensively including biological, sociocultural behavioural 

determinants and consequences as part of the process for establishing and updating the 

anthropometric measurements, references and cut-off points.   

But malnutrition in all its forms remains a global public health challenge, with almost all countries of 

the world currently faced with one or more forms of malnutrition, such as stunting, wasting, 

overweight and obesity (UNICEF, WHO and WB 2020), as well as micronutrient deficiencies, such 

as aneamia. The world has taken significant steps towards improving nutrition over recent decades 

which has resulted in declining of stunting (i.e. 144 million in 2019 comparing to almost 200 million 

in 2000), except in Africa where the number of stunted children has risen (UNICEF, WHO & WB 

2020).   

However, since the end of the millennium development goals in 2015, the Food and Agriculture 

Organization of the United Nations (FAO) has reported an increase in the number of people without 

access to adequate calories (FAO 2017). What appears to be a reversal of decades of progress is 

also marked by an increase in the number (~50 million) of chronically undernourished people in the 

world (FAO 2018). Furthermore, wasting still impacts the lives of far too many young children (i.e. 

47 million in 2019) (UNICEF, WHO & WB 2020) and as the COVID-19 pandemic continues, it is 

expected that food insecurity will rise, access to health services including essential nutrition services 

will be reduced and social protection programmes will be undermined, leading to estimated 10 – 

50% increases in childhood wasting (Roberton et al 2020).    

On top of this, the global burden of NCDs and the associated risk factors continues an 

unprecedented rise with over 1 billion adults living with hypertension and 422 million adults with 

diabetes (2020 Global Nutrition Report). Furthermore, almost 700 million adults are obese and 40 

million children under 5 years of age are overweight (2020 Global Nutrition Report; UNICEF, WHO 

& WB 2020).  
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Thus, all forms of malnutrition persist at unacceptably high levels on a global scale and intensified 

efforts and actions are needed to achieve the 2025 global nutrition and diet-related NCD targets.  To 

meet this challenge, world leaders have established in 2015 the Sustainable Development Goals 

(SDGs) with one of the key targets aimed at ending malnutrition in all its forms (target 2.2). There 

are also several parallel and closely linked initiatives aimed at tackling global nutrition and diet-

related NCD issues. In November 2014, WHO, jointly with the Food and Agriculture Organization of 

the United Nations (FAO), organized the Second International Conference on Nutrition (ICN2).  ICN2 

adopted the Rome Declaration on Nutrition and Framework for Action, recommending a set of policy 

options and strategies to promote diversified, safe and healthy diets at all stages of life. Furthermore, 

in April 2016, the UN General Assembly (UNGA) declared a UN Decade of Action on Nutrition (2016-

2025), recognizing the role of nutrition in achieving the 2030 Agenda on Sustainable Development 

and the Sustainable Development Goals (SDGs). The Decade calls for eradicating hunger and 

preventing all forms of malnutrition worldwide, particularly stunting, wasting, and overweight in 

children under five years of age; and anaemia in women and children among other micronutrient 

deficiencies; as well as for reversing the rising trends in overweight and obesity and reducing the 

burden of diet-related NCDs in all age groups. Therefore, the goal of the Decade is to increase action 

at the national, regional and global levels in order to achieve commitment of the Rome Declaration 

adopted at ICN2, through implementing policy options included in the Framework for Action and 

evidence-informed programme actions. 

Achievement of global nutrition and diet-related NCD targets and related SDGs all hinges on the 

successful implementation of evidence-informed interventions in multiple sectors (e.g. health 

agriculture, education, and trade) to address risk factors. As also highlighted in the Rome Declaration 

on Nutrition (FAO & WHO 2014b), addressing all forms of malnutrition requires clear and definitive 

evidence-informed guidance to provide a roadmap on how complex multisectoral approaches can 

work effectively.   

An example of consolidated efforts to bring together the multi-disciplinary policy-relevant evidence 

base and generate effective and sustainable policies to prevent and manage rapidly increasing 

childhood obesity – one of the most dramatic features of the global obesity epidemic with long-term 

consequences on health and socioeconomic outcomes – can be seen in the Science and 

Technology in childhood Obesity Policy (STOP) project which was initiated in 2018 and is being 

implemented in the European Union. The STOP project builds on and expand the work undertaken 

by various partners, including international organizations such as WHO and OECD, in the past 

decade, aiming at producing quantitative and qualitative syntheses of evidence from evaluations of 

various policy actions, including fiscal policies, nutrition labelling policies, policies to regulate 

marketing of food and non-alcoholic beverages to children, policies to promote consumer behaviour 

change, reformulation policies, policies to promote physical activities, and health care management 

policies. These policy analyses will rely on several key components, one of which would be 

systematic reviews of existing evidence. 

This paper aims to provide practical considerations for methodological approaches in the conduct of 

systematic reviews on nutrition-related policy actions, including those being conducted in the STOP 

project or in the WHO Guideline Development process. It also discusses challenges which may be 

faced when using or translating evidence from systematic reviews on policy actions and interventions 

in the guideline development process.  
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2 WHO Guideline Development Process 

In accordance with the Organization-wide transformation in strengthening WHO’s role in developing 

evidence-informed public health guidance which was implemented in 2010, the Department of 

Nutrition and Food Safety (NFS)has strengthened its role and leadership in providing evidence-

informed policy and programme guidance to Member States for promoting healthy diets and nutrition 

throughout the lifecourse. WHO’s commitment to strengthen its normative work was also reiterated 

in the 13th General Programme of Work (2019 – 2023) endorsed by the World Health Assembly in 

May 2018, which states that “Setting norms and standards is a unique function and strength of WHO” 

and WHO “will reinforce its science- and evidence- based normative work”. 

To implement the strengthening of evidence-informed nutrition guidance, NFS established in 2010 

the WHO Nutrition Guidance Expert Advisory Group (NUGAG) guided by the WHO Steering 

Committee for Nutrition Guidelines Development, which includes representatives from all 

Departments in WHO with an interest in the provision of recommendations in promoting healthy diets 

and nutrition. Membership in NUGAG includes experts from various WHO Expert Advisory Panels 

as well as experts from a larger roster including those identified through open calls for experts, taking 

into consideration a balanced mix of genders, breadth in areas of expertise, and representation from 

all WHO Regions. 

Updating of the dietary goals for the prevention of obesity and diet-related NCD has been the focus 

of the work of the NUGAG Subgroup on Diet and Health since its creation in 2010. After completing 

the work on updating the guidelines on sodium intake (WHO 2020), potassium intakes (WHO 2012) 

and sugars intake (WHO 2015), the NUGAG Subgroup on Diet and Health had been working on the 

updates of the intake of total fat, saturated fatty acids, trans-fatty acids, polyunsaturated fatty acids, 

non-sugar sweeteners and carbohydrates. The draft guidelines on saturated fatty acids and trans-

fatty acids were completed, launched for public consultation in May 2018, and are currently being 

finalized for release in 2020. The draft guidelines on the intake of total fat, polyunsaturated fatty 

acids, non-sugar sweeteners and carbohydrates are currently being prepared for public consultation 

before the end of 2020. Over the past several years, the NUGAG Subgroup on Diet and Health also 

began reviewing the issues related to dietary patterns, in which interest and concern are growing as 

a result of rapidly changing food environments.  Furthermore, prompted by the increasing requests 

from various Member States for WHO’s guidance on effective policy measures to develop enabling 

food environment for promoting healthy diets and nutrition, in 2017 the NUGAG Subgroup on Policy 

Actions was establish to initiate the development of WHO guidelines on policy actions, such as 

nutrition labelling policies, fiscal policies, policies to restrict marketing of food and non-alcoholic 

beverages to children, and school food and nutrition policies.  

WHO guidelines are developed in ways consistent with internationally recognized best practices, 

emphasizing the appropriate use of systematically reviewed available evidence. The robust guideline 

development process being implemented by WHO is described in detail in the WHO Handbook for 

guideline development (WHO 2014).  Undertaking of systematic reviews follows the Cochrane 

methodology (Higgins 2011) and are used to assess the evidence for outcomes that are critical for 

decision-making. The Grading of Recommendations Assessment, Development and Evaluation 

(GRADE) methodology is used to assess the overall quality of evidence and establish the strength 

of the recommendations, considering four main factors, such as values and preferences related to 

the outcomes of an intervention, the balance of benefits and harms, and costs (i.e. resource 

implications) (Guyatt 2011; Guyatt 2011a; Guyatt 2008; WHO 2014). In addition, when formulating 

nutrition or public health policy recommendations, considering several other factors may also be 
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important. These include the importance or priority of the problem being addressed (i.e. burden of 

disease, disease prevalence or baseline risk), equity and human rights, acceptability, and feasibility 

(WHO 2014).  

The WHO decision making, and guideline development process often depends heavily on evidence 

derived from systematic reviews (WHO 2014). But particularly when developing guidelines on 

nutrition policies and programme interventions, careful attention needs to be paid to equity, human 

rights principles, gender and other social determinants of health as the effects of recommended 

policies and programme interventions may manifest in the different forms of health outcomes across 

different population groups or cause unintended consequences due to complex interactions among 

various factors.  

WHO is, therefore, conducting separate reviews on additional decision criteria, i.e. other factors – 

values and preferences, the balance of benefits and harms, costs/resource implications, the 

importance or priority of the problem, equity and human rights, acceptability, and feasibility, to be 

considered when moving from evidence to recommendations (WHO 2014). The reviews also include 

some sub-criteria part of the WHO-INTEGRATE Evidence to Decision framework (Rehfuess et al 

2018) as considered relevant following discussions at the meeting of the NUGAG Subgroup on 

Policy Actions.  These include the impact of the policy action on, or the policy action’s interaction 

with, existing health and food systems.  

3 Key Considerations 

3.1 Developing a logic model 

In systematic review methodology, there has been increased recognition of the need to evaluate not 

only what works, but the theory of why and how an intervention works. It is even more critical to 

consider the wider context and system in which policy interventions are implemented and how these 

factors may contribute to the effectiveness of a policy.  A logic model is a graphical representation 

of intervention processes, and outcomes linked by arrows indicating the direction of effect, which are 

developed into chains of cause-and- effect relationships (Kneale, 2018). Engaging the research team 

in coming up with the pathways to impact of a policy should be a first step when conducting 

systematic reviews of nutrition-related policy actions. This process offers a framework to help the 

review authors think conceptually during the review. The logic model should bring together the 

understanding of the knowledge users and the expert knowledge of the review team. The well 

thought out logic model can provide guidance at several stages of the systematic review process 

(Kneale 2015). In this paper we will examine the usefulness of the logic model for policy action 

systematic reviews at the following stages: 1) defining the intervention, 2) developing the search 

strategy, 3) identifying relevant outcomes, 4) identifying implementation factors and 5) 

communicating review findings.  By their nature, policy actions in nutrition are complex and usually 

include interrelated strategies. such as direct nutrition support, or indirect mechanisms related to 

trade, education, agriculture, and economic empowerment (Mozaffarian 2018).  Within the logic 

model, each mechanism of the policy action can be outlined which facilitates not only definition of 

the intervention, but also refining the review question. In a review conducted by Kristjansson and 

colleagues (2019), interventions to improve community food security in developed countries were 

examined and a logic model was used to map the scope of the review (see Table 1). 

 

Dimensions of Use of the logic model Detailed example 
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the systematic 
review 

Defining the 
intervention 

Understanding the intervention. 
Coming up with the multiple 
components of the intervention. 

Three levels of intervention were 
identified. 1) interventions to improve: 
food supply, such as agricultural policy, 
programmes to create or sustain 
markets for local agricultural/farm 
products and storage programmes. 2) 
interventions to improve access and 
availability such as macroeconomic 
interventions, economic development, 
advocacy and food recovery 
programmes. 3) interventions to 
improve access such as social policies, 
food subsidies, food delivery 
programmes, programmes to transport 
people to food outlets and strategies 
targeting increase in knowledge or 
skills of recipients of the intervention.   

Developing the 
search strategy 

Identifying exclusion criteria 
based on components of the 
intervention. Scoping the range 
of search databases relevant to 
the interventions.   

The review team was able to narrow 
the specific interventions components 
which allowed for coming up with 
inclusion/exclusion criteria. Given the 
nature of policy interventions the logic 
model also highlighted important 
contextual and implementation factors 
that were used in refining the search 
‘concepts’. Additionally, by identifying 
the core components of the 
interventions, it made clear that search 
databases should include those in the 
social sciences, biomedical, 
agriculture, policy, etc. 

Refining 
outcomes 

Identifying both intermediate 
and long-term outcomes 

Changes in the population and its 
behavior usually results long after 
policy actions are taken. However 
conceptually mapping the review with 
relevant stakeholders helps with 
elucidating the various pathways to 
distal outcomes. In this review the 
author team created intermediate 
outcomes such as changes in 
availability or accessibility at the 
consumer level. The understanding of 
how these may relate to outcomes 
further downstream allowed for coming 
up with long term outcomes such as 
changes in household food security 
and health and well-being. 

Identifying 
implementation 
factors 

Understanding what works and 
why. 

Policy interventions are influenced by 
many contextual and implementation 
factors operating at the level of the 
intervention and outcome. The logic 
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model for community food security 
highlighted the role of community 
assets, the political and organizational 
context and how this contributes to 
how the intervention influences 
changes in outcomes. Identifying the 
implementation factors a priori informs 
the analysis such as defining key 
subgroups, but also helps with 
describing both mediators and 
moderators in the pathway to impact in 
the review. A key factor including in 
this domain of the model was quality of 
food which is important in explaining 
the ‘why or why not’ of the intervention 
when looking at distal outcomes. 

Communicating 
review findings 

A framework for analysis and 
reporting the findings of the 
review. 

The logic model provides the grounded 
basis for systematically examining 
putative relationships in the causal 
chain. From this framework, review 
authors conducted analysis and 
reported on the most important sub-
chains of the causal chain. For 
example, the review reports on how 
subsidies impact the change dietary 
changes in the economic 
circumstances of the population which 
may be influenced by reach and 
intensity of the intervention. 

Table 1. Use of logic model for interventions to improve food security in developed countries: a nutrition policy 

relevant systematic review 

 

While it is not the intention of this paper to provide the details of how to develop a logic model, as 

this is available in elsewhere (Kneale 2015; Funnel and Rogers 2011; Rohwer et al. 2017), a brief 

overview from the perspective of conducting policy action reviews is outlined. Start with the end in 

mind by engaging those external stakeholders (i.e. policy users, consumers, content expert and 

methodologists) who can play an integral role in forming a sound logic model (Kneale 2015). 

Developing the logic model follows an iterative backward process of identifying expected and 

intended outcomes of the intervention under study, and their potential mediating factors. Looking at 

existing logic models may be useful as a starting point to conceptually frame the logic model or use 

as a template (Rohwer et al. 2017). Having identified some components of the logic model, the 

goal is then to create links between the intervention and distal outcomes.  These linkages should 

take into account intermediate outcomes contextual factors and implementation factors that may 

be operating at the intervention and outcome level simultaneously.  See Figure 1 for an example of 

the community food security logic model.  



 
 
 
 
 
 
 

 10 

 

Figure 1. Interventions to improve community food security in developed countries: what works & 
why? 
Source: Kristjansson 2019 

 

It is useful to share the logic model with a steering group not directly involved in undertaking the 

review as this allow for fresh insights. Intervention outputs can also be identified after identifying 

outcomes, those necessary pre-conditions to reach outcomes. but not necessarily goals in 

themselves (Kneale 2018). Throughout several iterations of the logic model, additional contextual 

factors may be theorized. It is expected that there might be unexplained areas in the causal chain 

which may be better understood through the review synthesis.   

3.2 Study Designs – going beyond trials 

 

Methodological research suggest randomized control trials are the best way to avoid bias 

introduced by systematic differences between groups in a study (Schunemann 2013). However, 

policy interventions are usually implemented at the population level and are not often amendable to 

randomised control trials. Therefore, systematic reviews of policy interventions should consider 

non-randomized and quasi-randomized studies as either ‘replacement’ or ‘sequential’ to RCTs 

where RCTs already exist (Schunemann et al. 2013). When deciding what studies are to be 

included in the systematic reviews, consider the fit for purpose for each study design in line with 

the review question (Petticrew and Roberts 2003). Non-randomised studies (NRS) may be most 

suited to provide direct evidence and contextual information about whether or not the intervention 

works.  

NRS include studies where assignment to the intervention is based on other known rules such as 

self-selection by participants or on program criteria with comparison group. The most common 
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NRS include the controlled before-after studies in which allocation to comparison groups are not 

made by investigator. The outcomes of interest are measured in both intervention and control 

groups before the intervention is introduced and again after the intervention has been introduced. 

Other designs include the interrupted time series design where data are collected at multiple 

intervals before and after the interventions. Controlled prospective cohort studies may also be 

considered particularly if other studies don’t exist. The Cochrane Effective Practice and 

Organization of Care (EPOC) group has suggested an algorithm for including non-randomized 

studies in complex systematic reviews which might be relevant for policy action reviews in public 

health (see Figure 2).  

Is it ever okay to consider other designs? 

Traditionally, health interventions are concerned with a treatment effect, but in contrast policy 

interventions have a larger focus on behavior change. In addition to evaluating if an intervention 

works, for example, smoking reduction and incidence of lung cancer, a systematic review of policy 

interventions may well be more concerned with understanding the process of changing behavior. 

For example, does taxation and banning tobacco use in public places leads to a reduction in 

smoking? The latter might require evidence from non-randomized qualitative studies which could 

provide complementary information on contextual and implementation factors. It must be noted that 

the principles underpinning systematic review methodology can be applied to answer a range of 

different questions and include the synthesis of a range of different types of evidence, including 

qualitative evidence (Petticrew & Roberts 2006; Gough et al. 2012). However, while the need for 

these studies might be clear to the investigator, the obvious limitations should also be considered. 

Non-randomized uncontrolled studies are insufficient to show causation and inherently more at risk 

for bias and indirectness (Schunemann 2013). One approach in making the decision to include 

other types of evidence such as non-randomized uncontrolled studies is to consider whether high 

or moderate quality evidence from RCT or more robust NRS covers all the PICO elements defined 

in the review protocol. Where gaps exist, then non-randomized uncontrolled studies are likely to 

add complementary, sequential or replacement information. Available evidence from the suggested 

designs (RCTs and NRS) may also be graded as low quality, an issue to be addressed later in this 

paper, in which case it might be appropriate for review authors to consider whether or not the non-

randomized uncontrolled studies literature can provide complementary evidence. This is plausible 

where non-randomized uncontrolled studies and RCTs and NRS are consistent in terms of the 

direction and magnitude of the effect, in which case the non-randomized uncontrolled studies 

evidence provides support that an effect possibly exists. 

Systematic reviews use comprehensive methods that often assess whether an intervention is 

effective as well as identify some of the determinants for implementation of the intervention. The 
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latter, which is of paramount importance in informing nutrition-related policy actions, usually 

requires extensive data on process as well as outcome, in order to conduct causal chain analysis 

(Kneale 2018).  This is often a limitation of systematic reviews that focuses on narrow questions 

and restrict inclusion only to randomized study designs. It is relevant for systematic reviews for 

nutrition-related policy actions to include studies that incorporate programmatic experiences of 

implementation and other process outcomes. It has been recognized that non-randomized studies 

can be considered as complementary (i.e. providing additional information on whether or not an 

intervention works in different populations and possible interaction effects); sequential (i.e. data are 

not available from RCTs on complex or long term outcomes); or replacement (i.e. providing higher 

quality evidence than RCTs or providing the best available evidence in the absence of RCTs) to 

randomized studies (Schunemann 2013). More systematic reviews on nutrition interventions now 

includes non-randomized studies, but there are gaps in the methodological guidance for such 

reviews.  
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Figure 2: Study designs for evaluating the effects of healthcare interventions 

 

3.3 Approaches to appraising bias  
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Systematic reviews of policy interventions predominantly include non-randomised studies. NRS are 
widely recognized and used to evaluate the effects of interventions aimed at long term outcomes in 
populations and settings relevant to real-world practice (Shmidt 2017). But much consideration has 
been given to the methodological approach to evaluate the strength and weaknesses of these 
studies. The robust assessment of the quality of evidence from these studies are particularly 
important since these reviews are often used for clinical and policy guidelines. The two foremost 
approaches that will be discussed in this paper are the Risk Of Bias In Non-randomised Studies-of 
Interventions (ROBINS-I) (Sterne, et al. 2016) and Cochrane EPOC suggested risk of bias criteria 
(EPOC 2017). Both approaches utilize domain-based assessments where different types of bias 
are sequentially examined.  

The ROBINS-I evaluates all non-randomised studies as a ‘target trial”, a hypothetical pragmatic 
randomised trial, conducted on the same participant group without putting it at risk of bias. It is 
proposed that the such a trial would ideal approach to answering the question addressed by the 
NRS (Sterne, et al. 2016).  The detail application of ROBINS-I is described elsewhere (Sterne 
2016) but in brief follows a six-step process which includes:  

1) Specify the research question through consideration of a target trial 
2) Specify the outcome and result being assessed 
3) For the specified result, examine how the confounders and co-interventions were addressed 
4) Answer signaling questions for the seven bias domains 
5) Formulate risk of bias judgements for each of the seven bias domains, informed by answers 

to the signaling questions 
6) Formulate an overall judgement on risk of bias for the outcome and result being assessed. 

Steps one through three are considered at the pre-intervention stages of the study being assessed. 
In particular, step three addresses the issue of bias due to confounding as well as selection bias in 
studies that have a control group.  The signaling questions included in the assessment framework 
facilitate judgments on risk of bias for each of the seven domains covered in the tool. Evolving from 
the options of “Yes”, “No” or “Unclear” risk, the response options are “Yes”; “Probably yes”; 
“Probably no”; “No”; and “No information”. Some questions are answered only if the response to a 
previous question is “Yes” or “Probably yes” (or “No” or “Probably no”). Responses of “Yes” are 
intended to have similar implications to responses of “Probably yes” (and similarly for “No” and 
“Probably no”) but allow for a distinction between something that is known and something that is 
likely to be the case. Along with the responses to thee signaling questions for each domain of the 
risk of bias, quoted text from the study or free-text should be documented to support the 
judgement. As it relates to the seven bias domains, the ROBINS-I appropriately categorizes them 
into, 1) pre-intervention, 2) at intervention and 3) post-intervention). Critical to non-randomize 
studies the first three domains address bias due to confounding, bias in selection of participants 
into the study and bias in classification of interventions.  

The ROBINS-I has answered many of the gaps in assessing risk of bias in NRS, however there are 
still limitations in the approach. For one, NRS of interventions cannot always be treated at “target 
trials” as in most cases RCTs are either not feasible or inappropriate for implementing policy 
interventions. The idea then that arriving at overall risk of bias judgement for NRS on the basis of 
how well it corresponds to the risk of bias in a high quality randomised trial is flawed. While the 
approach is suitable for non-randomised trials and perhaps even controlled before-after studies, it 
has limited applicability for specific NRS designs such as, self-controlled designs, interrupted time 
series studies and studies based on regression discontinuity and instrumental variable analyses.  

The Cochrane EPOC suggested risk of bias criteria treats studies with a separate control group 
(randomized trials, non-randomised trials and controlled before-after studies) differently from the 
interrupted time series design (EPOC, 2017). Since the ROBINS-I adequately addresses the 
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former designs, it might be useful to consider EPOC suggested risk of bias criteria for interrupted 
time series (ITS) designs. ITS studies have been traditionally used for policy interventions 
(Windsor 1986; Cook & Campbell 1979) mainly due to their applicability to real world practice. 
There are seven standard criteria used for all interrupted time series studies and are described in 
Table 2.  

Criteria Description Possible judgement 

Intervention 
independent of 
other changes 

Examines whether the 
intervention occurred 
independently of a plausible 
rival hypothesis. Whether study 
outcomes were affected by 
other confounding factors over 
the study period. 

Low risk or High risk 

Shape of the 
intervention effect 
pre-specified 

The point of analysis is the point 
of intervention and where there 
is deviation from this principle a 
logical explanation is provided in 
the study. 

Low risk or High risk 

Intervention 
unlikely to affect 
data collection 

The sources and methods of 
collection are consistent over 
time and are not likely to affect 
the data collected. Changes in 
source(population) or method of 
data collection may introduce 
bias. 

Low risk or High risk 

Knowledge of the 
allocated 
interventions 
adequately 
prevented during 
the study 

Primary outcomes are those 
variables which correspond to 
primary hypothesis or question 
defined by study authors. These 
outcomes should also be 
objective as blind assessment is 
often not feasible. 

Low risk or High risk 

Incomplete 
outcome data 

The level of attrition or missing 
data is similar in pre- and post-
intervention period, making it 
unlikely to bias the results. 

Low risk or High risk 

Selective 
outcome 
reporting 

Relevant outcomes are pre-
specified and reported on in the 
results section regardless of 
finding.  Where important 
outcomes are not reported this 
may introduce bias or if 
important outcomes are not 
prespecified or reported 
assessing risk of bias may be 
difficult. 

Low risk, Unclear risk or High risk 

Other risk of bias Issues such as seasonality in 
time of data collection or 
outcome assessment for pre- 
and post-intervention may lead 
to spurious effect. 

Low risk or High risk 
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Table 2: Risk of bias for interrupted time series studies  

Source: EPOC, 2017 

As no one tool may comprehensively address the assessment of risk of bias for non-randomised 

studies it may require flexibility on the part of the reviewer to use both the ROBINS- I and EPOC 

criteria. The principle of ‘triangulating’ findings across studies to arrive at an overall risk of bias 

should therefore be extended to moving from one instrument to the next dependent on the specific 

NRS design and research question being addressed.   

 

3.4 Synthesis  

Following a systematic approach to conducting the review will provide much of the basis for the 

type of synthesis that is required. It is therefore important to have a well formulated question, 

comprehensive search strategy, objective selection of studies, robust appraisal of methodological 

quality and unbiased data extraction.  The synthesis of included studies in the systematic review 

can be done quantitively using a meta-analysis or using a narrative approach. The term narrative 

approach/synthesis is used differently in disciplines, but the narrative approach used in this paper 

refers to a text-based approach to combining evidence from the various study designs included in 

the systematic review. Though this approach is often mistaken as inferior, it avoids statistical 

heterogeneity and adds to the interpretation of the evidence (Thomas et al. 2012). The narrative 

synthesis lends itself to bringing together studies that answers the question of effectiveness (i.e. 

experimental and quasi-experimental designs) and those deigns that answer questions such as 

‘why” an intervention works (or not) as well as the process issues underpinning effectiveness 

(Snilstveit at al. 2012; Petticrew & Roberts 2006).    

The choice of method of synthesis for systematic reviews of policy actions is largely influenced by 

the nature of the evidence. Often it can include a mixed method approach, meaning, a meta-

analysis and a narrative synthesis. Methods for meta-analysis are less debated and sufficiently 

described (Hedges & Olkin 1985; Chalmers, Hedges & Cooper 2002; Higgins et al. 2011). More 

recently, Popay and colleagues (2006) provided a framework for narrative synthesis of evidence on 

effectiveness of interventions and factors determining the implementation of interventions. The 

guidance on the suggested tools and techniques is briefly described in Table 3.  

Element of synthesis Suggested tools and techniques 

Developing a theory of how the 
intervention works, why and for whom? 

No specific tools or techniques identified. However, it 
is noted that tools and techniques suggested for 
other elements of the synthesis can contribute to 
developing the theory of change. 
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Developing a preliminary synthesis of 
findings of included studies. 

Textual description of studies, groupings and 
clusters, tabulation, transforming data into a 
common rubric, vote counting as a descriptive tool, 
thematic and content analysis for translating data. 

Exploring relationships in the data. Graphs, frequency distributions, funnel plots, forest 
plots and L’Abbe plots; moderator variables and sub-
group analyses; idea webbing and conceptual 
mapping; reciprocal and refutational translation; 
qualitative case descriptions; investigator/moderator 
triangulation; conceptual triangulation. 

Assessing the robustness of the 
synthesis. 

Weight of evidence (for example, Harden and Gough 
2012); best evidence synthesis; validity assessment 
(for example, the CDC approach); reflecting critically 
on the synthesis process; checking the synthesis 
with authors of primary studies. 

 

Table 3. Tools and techniques for narrative synthesis  

Source: Popay et al., 2006 

3.5 Recommendations and Guideline Development – GRADE 

The decision-making process is complex and relies on inputs from different public health 

stakeholders, following a broad range of decision criteria. An important part of this process involves 

translating evidence from well conducted systematic reviews to support decisions or 

recommendations. Evidence from systematic reviews, such as those conducted on nutrition-related 

policy actions provides guidance for the development of policy recommendations (Zhang Y 2018; 

WHO 2010; Guyatt 2010). The basis of most recommendations are judgments which centres on 

the quality of evidence, tradeoff between benefits and harms, values and preferences and resource 

use. In order to ensure credibility of decisions based on judgements, the decision-making process 

should be transparent and based on the best available evidence (Moberg 2018). The multifaceted 

process of making decisions or recommendation in health require structured approaches. One 

such approach is the GRADE evidence-to-decision (EtD) framework (Moberg 2018; Coello 2016). 

This framework facilitates transparent, systematic decision-making through structured use of 

evidence and careful consideration of other factors, such as context and setting. The central tenet 

of EtD framework is the proposed decision criteria which guides the process from the development 

of the relevant policy question to grading the certainty of the evidence across priority outcomes.  

 

The GRADE EtD framework is relevant to systematic reviews on nutrition-related policy actions 

primarily in developing the summary of findings and creating the evidence profile which includes 

rating the quality of evidence for each outcome. The systematic reviews provide the necessary 

information to develop the GARDE evidence profile which is a summary of estimate of effect for all 
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relevant outcomes for a given question. It also provides information about the body of 

evidence (e.g. number of studies), the judgments about the underlying quality of evidence, 

key statistical results, and the quality of evidence rating for each outcome. A detail approach to this 

method is documented in the GRADE Handbook (Schünemann 2015). 

Systematic reviewers should consider the determinants of quality for evidence generated by the 

systematic reviews. There are eight considerations that relate to both randomized and 

observational studies that are included in the systematic reviews on nutrition-related policy actions. 

There are five factors that can lower the quality of the evidence primarily for randomized control 

trials which on the basis of its design starts off as high quality (). These factors include 

limitation in design or execution of the study (risk of bias), heterogeneity within and across studies, 

indirectness, imprecision and publication bias (Schünemann 2015).  Systematic reviews on 

nutrition-related policy actions will largely include non-randomized or observational studies which 

due to inherent limitation in design is assumed to be at low quality (). The GRADE 

approach suggests three factors that can increase quality in these studies which relates to large 

magnitude of effect, plausible residual bias or confounding and the presence of a dose response 

(Schünemann 2015). It is important to note that large observational studies may be upgraded to 

high quality. For this reason, judgements for each decision on quality rating included in the 

summary of findings table of the systematic review should be supported by an explanation in the 

footnote of the table.  Finally, systematic reviewers should report on all primary outcomes in the 

summary of findings table even when a meta-analysis was not conducted. A narrative approach 

may be used to report on the estimate of effect and a quality rating provided.  

4 Discussion 

With the implementation of the new guideline development process in 2010, WHO guidelines are 

being developed consistent with internationally recognized best practices, through undertaking 

systematic reviews and based on transparent process for evaluating the certainty of evidence and 

the strength of recommendations through use of GRADE. This robust evidence-informed guideline 

development process which is guided by the WHO handbook for guideline development (WHO 

2014) has increased the transparency of WHO’s guideline development process and therefore the 

credibility of the WHO guidelines and their uptaking by the national governments and the 

international community in recent years.  This was a timely transformation of the way WHO 

provides its guidance on diet and nutrition as the political momentum for food and nutrition in the 

public health agenda was increasing, also prompted by the increasing attention on NCDs, and this 

has challenged WHO to ensure that its guidance and recommendations are informed by the best 

available evidence.  
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But at the same time, some debates have started about the use of the methodology which is based 

on clinical trials, not only in the field of nutrition, but also in other fields which do not necessarily fit 

in using such the methodology, such as environmental health (Lawrence et al 2016; Temple 2016; 

Bero 2018; Morgan et al 2018; Bero 2019). Some challenges and suitability of the use of GRADE 

methodology for evaluating the quality of evidence deriving from nutrition and dietary studies were 

discussed and debated at different fora, including the Cochrane Collaboration and the Campbell 

Collaboration, as well as the GRADE Working Group. 

In 2016, Cochrane Nutrition with a view to: 1) increase coverage, quality and relevance of 

Cochrane nutrition reviews; 2) increase the impact of Cochrane nutrition reviews across all 

stakeholders; and 3) contribute to strengthening methods for conducting nutrition systematic 

reviews.  Increasing attentions and efforts are being made to continuously improve methods and 

reform evidence use in nutrition, and in nutrition-related policy actions, to increase flexibility and 

adapt to the available evidence (i.e. the use of observational data), so as to be more relevant and 

responsive to the needs of decision-makers and programme managers in developing and 

implementing effective national policies to improve health and nutritional well-being of the 

populations globally. Also there may be some learning from the way in which the environmental 

health research community is introducing the innovation in systematic review methods to evaluate 

and synthesise evidence and applying GRADE to environmental health topics as well (Morgan et al 

2016).  

The experience of WHO in supporting countries to develop and implement effective policy actions 

has been that, even when political commitment is present, there is little ‘buy-in’ from senior officials 

and significant capacity gaps in understanding and responding to the increasing complexity of food 

and nutrition policy development.  In addition to more fully understanding this complexity, they will 

need the capacity to critically analyse existing or proposed nutrition-related policy actions.  An 

important part of this capacity will be the effective use and application of evidence and advocacy 

and negotiation skills to present evidence-informed guidance and recommendations on nutrition-

related policy and programme interventions.  The engagement of public health agencies and 

academic agencies in synthesizing and translating evidence, taking into consideration of various 

contextual factors and country contexts, such as being done in the STOP project, provides a 

valuable opportunity to contribute to this required capacity as well as to further developing 

methodologies for evaluating and synthesising evidence.  To support these actions, innovative and 

flexible approach may be required in adapting existing best practice methodologies to transform 

them to ‘fit for the purpose’ in evaluating and synthesising evidence while developing more suitable 

and relevant methodologies are being investigated. 
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