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Abstract

Background: Guidelines on public health and health system interventions often involve considerations beyond
effectiveness and safety to account for the impact that these interventions have on the wider systems in which they
are implemented. This paper describes how a complexity perspective may be adopted in guideline development to
facilitate a more nuanced consideration of a range of factors pertinent to decisions regarding public health and health
system interventions. These factors include acceptability and feasibility, and societal, economic, and equity and equality
implications of interventions.

Main message: A 5-step process describes how to incorporate a complexity perspective in guideline development
with examples to illustrate each step. The steps include: (i) guideline scoping, (i) formulating questions, (iii) retrieving
and synthesising evidence, (iv) assessing the evidence, and (v) developing recommendations. Guideline scoping using
stakeholder consultations, complexity features, evidence mapping, logic modelling, and explicit decision criteria is
emphasised as a key step that informs all subsequent steps.

Conclusions: Through explicit consideration of a range of factors and enhanced understanding of the specific
circumstances in which interventions work, a complexity perspective can yield guidelines with better informed
recommendations and facilitate local adaptation and implementation. Further work will need to look into the
methods of collecting and assessing different types of evidence beyond effectiveness and develop procedural
guidance for prioritising across a range of decision criteria.
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Background

Guidelines are a key instrument in clinical practice, public
health, and health system decision-making and offer rec-
ommendations on how to choose among different inter-
ventions and policies to improve health. Development of
clinical practice guidelines follows a systematic and trans-
parent process primarily focusing on and prioritising
questions about the health effects of interventions [1].
However, decisions on public health and health system in-
terventions often need to consider broader questions be-
yond effectiveness and safety [2]. These interventions
tackle a range of behavioural, social, commercial, political,
and environmental determinants of health and are imple-
mented in complex systems with specific contextual fea-
tures [3, 4]. Here, guidelines usually need to consider
more nuanced questions on why, how, and in what cir-
cumstances these interventions work and what their im-
pact on the wider system might be.

The phrase complex intervention has often been used
to describe public health and health system interven-
tions, which: (i) have many interacting components; (ii)
involve complex behaviours during their delivery and re-
ceipt; (iii) target different groups and levels; (iv) influ-
ence many health and non-health outcomes; or (v)
require flexible implementation across different contexts
[5, 16]. Complex systems, on the other hand, refer to the
dynamic networks of social interactions in which inter-
ventions take place [17, 18]. In fact, interventions inter-
act with and influence the wider systems in which they
are delivered regardless of whether the interventions
themselves may be simple or complex in design (e.g., a
drug or a multi-component chronic disease management
programme) [9]. Smoke-free legislation provides an ex-
ample of a simple intervention in design. However, the
introduction of smoke-free legislation initiates complex
system changes through its impact not only on the
smoking-related health outcomes, but also on the pat-
terns of socialising and drinking in the community [5,
19]. In this paper, we use the term complexity perspective
to refer to the broad changes that interventions bring
into the dynamic systems in which they are delivered re-
gardless of their design features. To operationalise this
perspective, we highlight key aspects of complexity de-
rived from complex systems theory and illustrate them
in the context of public health and health system inter-
ventions (see Table 1).

We believe that a complexity perspective facilitates a
more nuanced consideration of a range of questions that
are pertinent to decisions regarding public health and
health system interventions (see Table 1). These include
questions on the impact of the intervention on the
broader system, including, for example, how an interven-
tion interacts with a specific socio-economic and cul-
tural context and what health and non-health outcomes
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it affects. Ultimately, this enables guideline recommen-
dations that are driven not primarily by considerations
of effectiveness and safety in relation to a narrow set of
health outcomes, but equally by factors such as accept-
ability, feasibility, societal implications, and equity and
equality [6]. Taking a complexity perspective in guideline
development therefore helps make better informed rec-
ommendations based on a comprehensive understanding
of the intervention and its manifold implications for the
system. Importantly, such a perspective helps avoid sim-
plistic and misleading guideline recommendations,
which may ignore critical contextual features affecting
the benefits and harms, acceptability or feasibility of an
intervention or running counter to relevant social or en-
vironmental considerations [5]. The introduction of a
levy on soft drinks to reduce obesity can serve as an il-
lustrative case. A standard approach would be based on
a linear model of cause and effect, where the introduc-
tion of the levy is expected to reduce the purchase and
consumption of soft drinks, ultimately resulting in lower
rates of obesity among children and the general popula-
tion. On the other hand, a complexity perspective would
encourage asking questions regarding the entire system,
including access to and safety of healthier alternatives,
notably water, and likely reactions from the concerned
industries, such as changes to the composition, pricing,
and marketing of various commodities [20]. The recom-
mendations of a guideline taking a complexity perspec-
tive on obesity may therefore be different from those
reached by assuming and examining a linear cause-effect
relationship [14].

The approach described in this paper builds upon and
extends a series published in BMJ Global Health on
Complex health interventions in complex systems: im-
proving the process and methods for evidence-informed
health decisions, as well as other selected methodological
work on developing guidelines and considering complex-
ity in evidence synthesis published in the last decade [2,
21-24]. The series was specifically commissioned by the
World Health Organization (WHO) to strengthen its
methods for guideline development. It involved conven-
ing working groups and consensus meetings with leading
international experts in systematic review methodology,
guideline development and complex systems thinking.
The papers in the series focus on key concepts of com-
plexity and their implications for guideline development
and were developed using a range of methods, including
systematic and non-systematic literature reviews [2].

In this paper we suggest a five-step process for guide-
line development when taking a complexity perspective
(see Fig. 1): (i) guideline scoping, (ii) formulating ques-
tions, (iii) retrieving and synthesising evidence, (iv)
assessing the evidence, and (v) developing recommenda-
tions. For each step, we explain specific methods to
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Table 1 Aspects of complexity to consider in developing guidelines on public health and health system interventions (adapted
from Petticrew and colleagues [5] and Rehfuess and colleagues [6])

Aspects of complexity

Description

Example

Interactions between
intervention
components

Interaction of
interventions with
context

Dynamism

Adaptivity and co-
evolution

Emergent properties

Non-linearity and phase
changes

Feedback loops

Multiple (health and
non-health) outcomes
and dependencies

Interventions may include multiple interacting components
which may have synergistic or dysynergistic effects on the
system.

Interventions — and their components — may be context-
dependent, i.e. their effectiveness, feasibility and acceptabil-
ity may be affected by the epidemiological, socio-economic,
socio-cultural, political, legal and other characteristics of a
given context.

Systems evolve and change over time as a result of
interactions among diverse agents.

Interventions may influence the context of implementation
(directly or indirectly). The entire system adapts and
responds in expected or unexpected ways. The
interventions themselves also change in response to system
changes.

Intervention effects may emerge from self-organisation
among the interacting agents.

Interventions may demonstrate effects once they have
reached a certain scale.

Interventions comprised of different components can
produce feedback loops reducing the overall effect
(negative), or conversely, enhancing the effect beyond what
might be expected (positive).

Interventions such as those involving multiple components
often impact a large number of health and non-health out-
comes and involve complex causal pathways.

Parenting interventions to prevent child maltreatment may
include multiple components relating to parenting
knowledge, skills and parental mental health to bring about
changes in the family environment and parent-child rela-
tionships [7].

Giving corticosteroids to women at risk of pre-term delivery
can effectively reduce the risk of fetal and neonatal deaths
in hospitals with special care in high-income countries; in
countries without such special care hospitals antenatal cor-
ticosteroid therapy may do more harm than good [8].

School teachers, staff and students constantly change
within schools [9].

Regulations to ban smoking in public places or to prohibit
the sale of tobacco products with certain characteristics
may affect individual consumption; manufacturers may
reformulate tobacco products as a response. This may
further change how regulations are formulated or
implemented [10].

Herd immunity is an emerging effect of human
papillomavirus vaccination of a sufficient percentage of the
population [11].

Community sanitation interventions first need to reach
thresholds in the order of 60% or higher, to optimise health
and nutrition gains [12].

Interventions to increase the availability of healthy foods
promote healthy diets, which further enhance the need for
healthy foods (positive feedback loop) [13].

In addition to the direct effects of alcohol advertising
restrictions on consumption, such restrictions may also
affect non-health outcomes, such as spending on alcohol,
risk behaviours, and social norms around consumption [14,
151.

incorporate a complexity perspective and illustrate these
by referring back to the above case of introducing a levy
on soft drinks to reduce obesity. We then provide an ex-
ample of how these methods have been applied in exist-
ing guidelines. Our aim is to help those involved in
guideline development better understand and address
the key aspects and challenges of taking a complexity
perspective.

Main text

Step 1: guideline scoping

Whether to take a complexity perspective is a decision
that should be made by considering the topic and aims
of a guideline and the needs of guideline users. Taking a
complexity perspective entails examination of a broader
range of questions in guidelines, which may require add-
itional time and resources. In this early phase, this can
be facilitated by stakeholder consultations, examination
of the relevant aspects of complexity, logic modelling,
evidence mapping, and a review of Evidence to Decision
(EtD) criteria. Guideline panels should choose the most

suitable procedure or several among these. As illustrated
in Fig. 1, using these procedures during scoping will in-
form all other steps in the guideline development
process. In addition, some of these procedures can also
be employed in subsequent steps.

While stakeholder consultation is commonly used in
guideline development and increasingly in systematic re-
views [25-27], it is particularly important when taking a
complexity perspective and is relevant to all steps in the
development process. Stakeholders can add valuable in-
sights on the optimal scope, and input into setting prior-
ities among a range of key questions regarding the
interactions of the intervention with the system. For pub-
lic health and health system interventions, key stake-
holders include guideline end-users, such as providers and
organisations delivering or financing the intervention and
those directly affected by the guideline recommendations,
such as specific population groups, industry, or the general
public.

The means of involving stakeholders and their level of
engagement in guideline development will depend on
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Step 1

Guideline scoping

;&% Stakeholder consultation

2“’ Complexity features

Evidence mapping

% Logic modeling
28
L:é EtD criteria

Health Organization INTEGRATe Evidence

Formulating questions
= Complexity features
= PICO & PerSPECTIF formats
= WHO-INTEGRATE framework

Step 2

Retrieving & synthesising evidence
= Quantitative methods
= Qualitative methods
= Mixed methods

Step 3

Assessing evidence
= GRADE approach
= GRADE-CERQual
= Q-SEA

Step 4

Developing recommendations
= GRADE EtD framework
= WHO-INTEGRATE framework

Step 5

Fig. 1 Incorporating a complexity perspective into the process of guideline development. The diagram shows how a complexity perspective may
be incorporated in each step of guideline development. It emphasises guideline scoping as a key step that informs all subsequent steps Notes:
CERQual, Confidence in the Evidence from Reviews of Qualitative Research; EtD, Evidence to Decision; GRADE, Grading of Recommendations
Assessment, Development, and Evaluation; PerSPECTIF, Perspective, Setting, Phenomenon of interest, Environment, Comparison, Time, and
Findings; PICO, Population/Problem, Intervention, Comparison, Outcome; Q-SEA, Quality Standards for Ethics Analyses; WHO-INTEGRATE, World

the topic, the stakeholders concerned, and feasibility
considerations [5]. For example, if a guideline includes
children or adolescents as key stakeholders, it would be
more appropriate to elicit their views using qualitative
or participatory research than to invite them to join the
guideline panels and sit through panel meetings [28].
During guideline scoping, stakeholders can help define
guideline priorities, relevant questions and contextual
factors, and the key areas of uncertainty that need to be
explored, for example, with new systematic reviews. The
views of relevant stakeholders can be incorporated via
their direct involvement in the guideline panel, through
surveys or needs assessments or through primary or sec-
ondary research on their views. The TRANSFER Ap-
proach can be used to facilitate stakeholder input into
contextual features from the beginning of the systematic
review and — by extension — the guideline development
process [27]. It enables a stakeholder-driven systematic
and transparent assessment of transferability factors
using a structured process.

The aspects of complexity outlined in Table 1 provide
guideline panels with key concepts that can help with
identifying whether taking a complexity perspective is
warranted, as well as with scoping the guideline and re-
lated decisions regarding relevant aspects of complexity.
Consideration of these concepts in relation to the guide-
line topic and interventions can highlight key questions
to prioritise in the guideline [5]. This may be achieved
by formulating and answering questions, such as (i) does
the intervention of interest include many interacting
components (e.g., different technologies and behaviour
change activities as part of a sanitation intervention)? (ii)
Does the intervention interact with and change the con-
text into which it is introduced (e.g., changing social

norms in addition to health outcomes in case of smoke-
free legislation)? (iii) Does the intervention operate
through system-level mechanisms (e.g., in order to
change substance use outcomes in students, the entire
school ethos might need to be transformed). Positive an-
swers to these questions suggest that there is an added
value in prioritising guideline questions that address as-
pects of complexity.

Logic models provide another useful approach to facili-
tate decisions on taking a complexity perspective [5, 29,
30]. They graphically display the intervention, different el-
ements of the system and the relationships among them,
including known or presumed pathways from the inter-
vention to its various health and non-health outcomes.
Two broad types of logic models are distinguished:
system-based and process-oriented [30]. System-based
logic models, also referred to as conceptual frameworks
and sometimes executed as causal loop diagrams, attempt
to display the broad system in which the intervention is
embedded, including contextual and implementation ele-
ments. Developing a system-based logic model can help
guideline panels understand and prioritize aspects of com-
plexity such as whether the guideline should only focus on
intervention effects in relation to specific health outcomes
or whether it should consider questions around interven-
tion implementation. For example, when considering the
effects of a levy on soft drinks to reduce obesity, develop-
ing a logic model which maps different elements of the
system can help explicate how the industry might react to
the levy by reformulating sugar in existing products (the
intended impact) or by innovating and diversifying their
product ranges (an unintended impact). This may inform
the guideline panel that system adaptivity might be an im-
portant aspect of complexity to explore (see Table 1).
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Process-oriented logic models, on the other hand, dis-
play the linear or non-linear pathways that lead from the
intervention to multiple outcomes considering the tem-
poral sequence of events [30]. Such logic models can fa-
cilitate identification of key health and non-health
outcomes, feedback loops and phase changes (see Table
1), however they are difficult to design and detailed evi-
dence on pathways is often lacking. In general, logic
models can be developed through a combination of
searches of the literature and consultations with stake-
holders, such as members of the guideline panel and
content experts.

Evidence maps are also increasingly used in guideline
scoping to obtain an overview of the existing evidence
and thereby inform decisions on which aspects of com-
plexity to consider in the guideline. Evidence maps in-
volve systematic searches of a broad field to provide an
overview and identify gaps in the evidence and/or future
research needs [31]. They often present the results in a
user-friendly format, including visual graphs or search-
able databases. Evidence maps can draw on a variety of
synthesis products or individual studies, for example,
existing systematic reviews of effectiveness, qualitative
evidence syntheses of factors concerning intervention ac-
ceptability, or modelling studies of the various costs and
societal benefits of the intervention [31]. Through broad
searches of the topic area, evidence maps can help
panels decide on guideline priorities and questions and
choose efficient methodological approaches to address
them. Use of evidence maps can be particularly helpful
in scoping when guidelines can draw on a well-
developed evidence base — by summarising that evidence
base and highlighting areas for further research.

EtD frameworks can also be used to help define guide-
line priorities, including important aspects of complex-
ity, determine where systematic reviews are indicated,
and add transparency in guideline development. They
specify a set of criteria that inform the formulation of
guideline recommendations, their direction and strength.
For example, the EtD frameworks developed by the
Grading of Recommendations Assessment, Develop-
ment, and Evaluation (GRADE) Working Group high-
light the priority of the problem, balance of benefits and
harms, values and preferences, quality of evidence, re-
source implications, equity and human rights, accept-
ability and feasibility [52]. However, currently these
factors are usually considered at the end of the guideline
development process as supplementary pieces of infor-
mation to shape recommendations, which are largely
driven by evidence on intervention effectiveness. WHO-
INTEGRATE (Word Health Organization INTEGRATe
Evidence) is another EtD framework that is well-suited
for guidelines taking a complexity perspective. Adopting
a societal perspective, it describes a broad set of criteria
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and specific sub-criteria to consider during guideline
scoping, suggests an explicit and flexible approach to-
wards weighting the importance of these criteria, and
promotes a plurality of methods with different types of
evidence collected and assessed for each criterion (see
Table 2) [6]. Reflecting upon and choosing among these
criteria and sub-criteria for in-depth consideration at an
early phase of guideline development will help explicate
guideline priorities and identify types of evidence that
should be consulted to develop recommendations (see
Step 5).

Hllustration from a guideline

To better address the sexual and reproductive health
and human rights (SRHR) of women living with HIV, a
World Health Organization (WHO) guideline was devel-
oped [53]. To scope and structure the guideline from a
complexity perspective, a preliminary literature review
was conducted, which mapped the evidence on the con-
sideration of human rights in sexual and reproductive
health programmes. Based on this evidence map and a
global survey to assess SRHR priorities of women living
with HIV, a decision was made to structure the guideline
explicitly following a woman-centred approach and to
uphold the principles of human rights and gender equal-
ity. The findings from the survey were also used to draft
the guideline questions and inform the recommenda-
tions and accompanying remarks in the guideline [53].

Step 2: formulating questions

Taking a complexity perspective will affect both the
types of questions asked and how these questions are
formulated. Typically, guidelines prioritise and/or are
limited to questions of effectiveness. Often these are for-
mulated as broad questions asking whether an interven-
tion works compared with an alternative intervention,
following the PICO (Population, Intervention, Compari-
son, Outcome) framework [1]. However, public health
and health system interventions affect the system in
which they are implemented in multiple ways; how they
operate and which effects they can achieve depend on a
combination of geographical, epidemiological, socio-
cultural, socio-economic, political, ethical, and legal fac-
tors [54, 55]. It is therefore important for guidelines tak-
ing a complexity perspective to more carefully attend to
these aspects of complexity in formulating questions.
For example, broadly defined PICO elements can be fur-
ther dissected into sub-questions for description and
quantitative examination, where possible [56] (see Step
3): What are the effects of the intervention across differ-
ent population groups (dissecting the “P” element)?
What is the independent effect of a given individual
component of the intervention (dissecting the “I” elem-
ent)? What are the effects of the intervention as assessed
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Table 2 WHO-INTEGRATE framework and suggested methods for evidence synthesis and assessment of quality of evidence
(adapted from Rehfuess and colleagues) [6]

Criterion and definition

Sub-criteria

Evidence synthesis methods Approaches to assessing

quality of evidence

Balance of health benefits and harms
The balance of health benefits and harms
reflects the magnitude and types of health
impact of an intervention on individuals
or populations, taking into account how
those affected value different health
outcomes.

Human rights and sociocultural
acceptability

This criterion encompasses two distinct
constructs: The first refers to an
intervention’s compliance with universal
human rights standards and other
considerations laid out in international
human rights law beyond the right to
health (as the right to health provides the
basis of other criteria and sub-criteria in
this framework). The second, sociocultural
acceptability, is highly time- and context-
specific and reflects the extent to which
those implementing or benefiting from an
intervention as well as other relevant
stakeholder groups consider it to be ap-
propriate, based on anticipated or experi-
enced cognitive and emotional responses
to the intervention.

Health equity, equality and non-
discrimination

Health equity and equality reflect a
concerted and sustained effort to improve
health for individuals across all
populations, and to reduce avoidable
systematic differences in how health and
its determinants are distributed. Equality is
linked to the legal principle of non-
discrimination, which is designed to en-
sure that individuals or population groups
do not experience discrimination on the
basis of their sex, age, ethnicity, culture or
language, sexual orientation or gender
identity, disability status, education, socio-
economic status, place of residence or any
other characteristics.

Societal implications

Societal implications recognise that health
interventions do not take place in
isolation and may enhance or inhibit
broader social, environmental or
economic goals in the short or long term.
It also reflects the fact that many
regulatory, environmental or other
population-level health interventions are
directly aimed at system-level rather than
individual-level changes.

Financial and economic considerations
Financial and economic considerations
acknowledge that available financial
(budgetary) resources are constrained and
take into account the economic impact of
an intervention on the health system,
government or society as a whole.

- Efficacy or effectiveness on
health of individuals

- Effectiveness or impact on
health of a population

- Patients'/beneficiaries’ values
in relation to health outcomes

- Safety-risk-profile of the
intervention

« Broader positive or negative
health-related impacts

+ Accordance with universal
human rights standards

« Socio-cultural acceptability of
intervention by patients/
beneficiaries and those imple-
menting the intervention

« Socio-cultural acceptability of
intervention by the public and
other relevant stakeholder
groups

« Impact on autonomy of
concerned stakeholders

« Intrusiveness of intervention

« Impact on health equality
and/or health equity

- Distribution of benefits and
harms of the intervention

- Affordability of the
intervention

« Accessibility of the
intervention

« Severity and/or rarity of the
condition

« Lack of a suitable alternative

« Social impact
« Environmental impact

- Financial impact

« Impact on economy

- Comparison of costs to
benefits

- Qualitative evidence syntheses [33, 34,

- Quantitative systematic reviews [44]

- Quantitative systematic reviews targeting

« Equity weights and social welfare

- Systematic reviews of effectiveness [44]
- Qualitative evidence syntheses [33, 42]
+ Mixed-method reviews [35]

+ Health technology assessments [48]

- Comprehensive or representative cost or

« Economic burden of disease studies

- GRADE [38]
- GRADE CERQual (where
applicable) [39]

« Systematic reviews of efficacy/
effectiveness for anticipated effects [32]

- Qualitative evidence syntheses [33, 34]
and mixed-method reviews [35] or cross-
sectional studies [36] for patients/benefi-
ciaries’ values in relation to health
outcomes

+ Scoping reviews for unanticipated effects
[37]

- GRADE CERQual (where
applicable) [39]

+ Q-SEA for ethics analyses
[43]

« Ethics syntheses [40, 41] for accordance
with universal human rights standards

42] and mixed-method reviews [35] for
socio-cultural acceptability and impact
on autonomy of concerned stakeholders
and intrusiveness of interventions

« No standardised
approach

+ GRADE for subgroup
analyses (where
applicable) [38]

- Relevant considerations,
such as including health
equity as an outcome, in
Welch et al. [47]

using PROGRESS or PROGRESS PLUS [45,
46], where possible using pre-specified
sub-group analyses

disadvantaged groups

functions in economic analyses (see
Financial and economic considerations).

- Qualitative evidence syntheses [33, 34,

42] and mixed-method reviews [35]

- Ethics syntheses [40, 41]

« No standardised
approach

- GRADE (where
applicable) [38]

« No standardised
approach

- Relevant considerations
in Drummond et al. [49]
and Brunetti et al. [51]

budget impact data at the appropriate
level (global, regional, national, sub-
national)

undertaken at the appropriate level
(global, regional, national, sub-national).
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Table 2 WHO-INTEGRATE framework and suggested methods for evidence synthesis and assessment of quality of evidence

(adapted from Rehfuess and colleagues) [6] (Continued)

Criterion and definition Sub-criteria Evidence synthesis methods Approaches to assessing
quality of evidence
« Economic analyses undertaken at the
appropriate level [49] or economic
analysis reviews [50]
Feasibility and health system - Legislation - Qualitative evidence syntheses [33, 42] + No standardised

Feasibility and health system
considerations recognise that the most
appropriate and feasible interventions may
vary significantly across different contexts,
both across countries and across
jurisdictions within countries. Legislation
and governance, the structure of the
health system and existing programmes
as well as human resources and
infrastructure should be taken into
account.

« Leadership and governance
« Interaction with and impact
on health system

on health workforce and
human resources

on infrastructure

Quality of evidence -
Quality of evidence reflects the confidence
that the available evidence is adequate to
support a recommendation. Quality of
evidence is a meta-criterion that can be
applied across all criteria in the WHO-INTE
GRATE framework (see approaches to
assessing quality of evidence).

« Need for, usage of and impact

+ Need for, usage of and impact

- Mixed-method reviews [35] approach
- GRADE CERQual (where

applicable) [39]

Notes: CERQual Confidence in the Evidence from Reviews of Qualitative research, GRADE Grading of Recommendations Assessment, Development, and Evaluation,
PROGRESS PLUS Place of Residence, Race, Occupation, Gender/sex, Religion, Socioeconomic Status, Q-SEA Quality Standards for Ethics Analyses, WHO-INTEGRATE

World Health Organization INTEGRATe Evidence

by different outcome measures (dissecting the “O” elem-
ent)? Variation of intervention effects across different
contextual characteristics would also be important to ex-
plore and assess through quantitative analyses, where
data allow.

Questions that extend beyond intervention effectiveness
can be formulated using frameworks other than PICO. For
example, PerSPECTIF (Perspective, Setting, Phenomenon of
interest, Environment, Comparison, Time, and Findings) can
be used to formulate guideline questions related to stake-
holder experiences with the intervention in a specific context
(see Table 3) [54]. The criteria and sub-criteria of the WHO-
INTEGRATE framework can suggest specific guideline ques-
tions (see Additional file 1) [6]. This could include, for ex-
ample: to what extent do stakeholders value different health

outcomes (benefits and harms)? What are their views about
the acceptability of and preferences regarding the interven-
tion (socio-cultural acceptability)? How will the intervention
impact health expenditures, equity, equality, and non-
discrimination? What is the ecological impact of the inter-
vention (societal implications)? What is the cost of the inter-
vention (financial impact)? What aspects of the health
system influence implementation of the intervention (feasi-
bility and health system considerations)?

Stakeholder consultations, logic modelling, and evi-
dence mapping can also help inform question formula-
tion by identifying relevant aspects of the intervention,
context, and outcomes (see Step 1) [6, 57]. As presented
above, development of a system-based logic model on
the potential effects of a levy on soft drinks could help

Table 3 Worked example of a guideline question formulation using the PerSPECTIF framework (adapted from Booth and colleagues)

[42]
Per s P E (@] Ti F
Perspective Setting Phenomenon of Environment Comparison Time / timing Findings
interest or (optional)
problem
From the In the How does the Within an environment of poor ~ Compare with In the time In relation to the
perspective of a setting of phenomenon of  transport, infrastructure and traditional birth period up to and  woman'’s
pregnant rural facility-based care  geographically remote facilities attendants at including perceptions and
woman communities home childbirth experiences?
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identify important aspect of complexity, such as system
adaptivity (see Table 1). This would then inform the fol-
lowing key question: how might the system change when
a levy is imposed on the soft drink industry?

lllustration from a guideline

To address aspects of complexity, the guideline panel
developing recommendations on antenatal care (ANC)
for a positive pregnancy experience first conducted a
scoping exercise to identify and map existing guidelines
related to ANC [58, 59]. This highlighted the need to
identify women-centred interventions and outcomes for
ANC. To this end, a qualitative systematic review was
conducted to explore women’s needs and values in preg-
nancy and ANC. This revealed positive pregnancy experi-
ence as the primary outcome. The scoping process and
stakeholder consultation also led to identification of
guideline priority questions and outcomes related to the
effectiveness of interventions for a positive pregnancy
experience. Examples of the specific questions include
the following: for pregnant women (P), do diet and/or
exercise interventions (I) compared with standard ANC
(C) improve maternal and perinatal outcomes (O) (an ef-
fectiveness question regarding a nutritional interven-
tion)? Should pregnant women carry their own ANC
case notes to improve quality of care (a question regard-
ing a delivery of a health system intervention)?

Step 3: retrieving and synthesising evidence

Standard approaches to evidence retrieval and synthe-
sis can be used to explore the details of the guideline
PICO questions and contextual variations of the effect
[56]. For example, subgroup analyses and meta-
regression can be used to explore variation of inter-
vention effects across different contexts and popula-
tion groups [32]. A component-level approach and
network meta-analysis can be used to examine the ef-
fects of individual components of the intervention or
their combinations [60]. Having few primary studies
and many sources of variation can, however, jeopard-
ise the validity of these methods. It is therefore im-
portant that plausible sources of diversity are pre-
specified in a guideline [56], and logic modelling and
stakeholder consultations during guideline scoping
may be helpful (see Step 1). A more iterative and
flexible process may also be needed to identify and
explore these sources. In this case, changes are made
to the guideline development protocol as the panel
identifies relevant aspects of complexity. These
changes should be explicitly documented and the ra-
tionale provided. In the case of few primary studies,
qualitative comparative analysis (QCA) can be used
involving cross-tabulation of evidence to identify con-
figurations of interventions and various contextual
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factors that may explain the effects [61]. When stud-
ies are too diverse to combine in a meta-analysis,
findings can be synthesised and reported in a narra-
tive manner [62], and graphical displays (e.g., harvest,
forest, albatross, or bubble plots) can be used to illus-
trate patterns in the data [56]. When effect size esti-
mates are not reported, other information from each
study can be used for statistical inferences, such as
the direction of effect [56].

Evidence on questions beyond intervention effective-
ness can be synthesised using quantitative, qualitative,
and mixed methods synthesis. Quantitative approaches
include model-driven meta-analysis, which can be used
to explore intervention mechanisms driving the overall
effect [56]. Model-based approaches can also be used to
examine how the wider system changes with interven-
tion implementation. These approaches can be viewed
as mathematical representations of (often simplified)
logic models and may include empirical data (e.g., from
systematic reviews), computer simulation, direct compu-
tation, or a combination of these [56]. Qualitative
evidence synthesis (QES) refers to all methods involving
synthesis of diverse types of qualitative evidence from
primary studies [33]. The choice of a QES method will
depend on the guideline’s scope and the specific
questions asked (see Table 2). For example, thematic
synthesis can be used for questions relating to socio-
cultural acceptability of an intervention, as it aims to
develop descriptive or analytic themes [63]. Meta-
ethnography, on the other hand, would be more suitable
for questions exploring why and how intervention
components work together as it aims to develop new
explanations [33, 64].

Synthesis of both qualitative and quantitative evidence
(so called “mixed methods”) might be required to answer
some guideline questions. For example, quantitative evi-
dence can inform whether the effects of a levy on soft
drinks differ for people from different socio-economic
backgrounds [35]. Qualitative evidence, on the other
hand, can further help to understand the reasons behind
these differences. Mixed methods syntheses can involve
separate analysis and synthesis of qualitative and quanti-
tative evidence (i.e., segregated design), or a cyclical
approach can be taken when the findings from one
synthesis inform the next synthesis (ie, contingent
design) [65]. Qualitative and quantitative evidence can
be integrated in a guideline in different ways. They may
be analysed in a parallel or complementary way (ie.,
convergent synthesis) or conducted with one synthesis
following and informing the other (i.e., sequential
synthesis) [66]. This integration can occur in a single
synthesis, or two or more stand-alone reviews may be
conducted first and then the findings consolidated in a
cross-study synthesis [35].
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Hlustration from a guideline

To inform development of a guideline on protecting,
promoting, and supporting breastfeeding practices in
healthy mothers with healthy full-term babies [67], a sys-
tematic review was conducted [68]. In addition to esti-
mating the overall effects, the review team conducted
sub-group analyses to explore the variation of effects
based on who was delivering the intervention. The find-
ings showed that the effect on cessation of exclusive
breastfeeding at up to 6 months was greater for lay sup-
port in comparison with health professionals or mixed
support [68]. In addition, QES was conducted on the
values and preferences of mothers and the factors influ-
encing acceptability among health workers and stake-
holders. It showed that most mothers found that
breastfeeding was not adequately taught and reported re-
ceiving inconsistent advice from different healthcare
workers, which could help explain the observed differ-
ences in the effects based on who delivered the interven-
tion. The evidence gleaned from these quantitative and
qualitative evidence syntheses was used in structuring
and formulating specific guideline recommendations, in-
cluding those aiming to create an enabling environment
through enhanced access to adequate breastfeeding sup-
port [67].

Step 4: assessing the evidence

The next step in guideline development is to assess the
quality of each type of contributing evidence, including
evidence on effectiveness, as well as evidence address-
ing broader guideline questions pertinent to complex-
ity. Different approaches can be used based on the
question and type of evidence synthesis (see Table 2).
For many questions, particularly those relating to ef-
fectiveness, the GRADE approach is appropriate [69].
GRADE is designed to rate the certainty of evidence for
specific outcomes, which, in a guideline context, re-
flects the confidence in where the true intervention ef-
fect lies relative to a meaningful threshold [70].
Identification of meaningful thresholds across a large
number of health (and non-health) outcomes can be
challenging for public health and health system guide-
lines, particularly for global guidelines, whose imple-
mentation contexts may vary greatly. Stakeholder
consultations can be helpful in identifying meaningful
thresholds (see Step 1). The non-null effect can also
serve as a relevant threshold in guidelines on public
health and health systems interventions, such as the
aforementioned example of a levy on soft drinks, as
even small effect sizes can be important given the
manifold impacts of a levy on the population at large.
Guideline panels need to pre-specify the thresholds, as
these further inform judgements on specific domains of
GRADE, such as inconsistency and imprecision [71].
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Extensions to the GRADE approach can be used to as-
sess the quality of other types of evidence considered in
a guideline, such as for different criteria of the WHO-
INTEGRATE framework (see Table 2) [6]. For example,
GRADE-CERQual (Confidence in the Evidence from Re-
views of Qualitative Research) has been developed for
assessing confidence in findings from QES [39]. Some
useful approaches have been developed outside of the
frameworks for systematic reviewing and guideline de-
velopment. For example, Quality Standards for Ethics
Analyses (Q-SEA) can be used as a tool to assess the
quality of ethics analyses conducted for a guideline [43].

Hlustration from a guideline

To develop guidelines on the best approaches for
strengthening and sustaining Emergency Risk Communi-
cation (ERC) capacity, a broad approach to formulating
questions, evidence synthesis, and evidence assessment
was adopted [72]. The guideline panel chose the SPICE
(Setting, Perspective, phenomenon of Interest, Compari-
son, Evaluation of impact) format for key question devel-
opment to facilitate identification and synthesis of
quantitative, qualitative, and mixed methods evidence,
which was expected to be highly relevant to this guideline.
The team identified four main methodological streams in
evidence synthesis: quantitative methods with comparison
groups, quantitative methods using descriptive survey
methods, qualitative methods, and mixed methods and
case studies. The GRADE approach, a modified GRADE
approach, GRADE-CERQual, and a modified GRADE ap-
proach combined with GRADE-CERQual were used to as-
sess evidence from these four streams, respectively [72].

Step 5: developing recommendations

To develop recommendations, guideline panels should
consider relevant criteria, such as those published in EtD
frameworks [6, 52] along with the evidence collected,
synthesised, and assessed for each criterion.

To illustrate how the criteria of the WHO-INTEGRATE
framework may be used to develop specific recommenda-
tions (see Table 2), let us return to the case of introducing
a levy on soft drinks to tackle obesity [6]. Let us assume
that during guideline scoping (see Step 1), in addition to
focusing on the direct health benefits or harms associated
with the intervention, the guideline panel chose the fol-
lowing criteria for in-depth consideration through
evidence collection, synthesis, and assessment: the accept-
ability of the intervention among different groups of stake-
holders (e.g., different Ministries, the food industry, the
general public), its societal and ecological implications
(e.g., changes in social norms in relation to soft drinks and
reductions in aluminium and plastic waste), and its impact
on health equity, equality, and non-discrimination (e.g., in-
crease in consumption patterns among certain socio-
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economic groups). The collected and assessed evidence
for these criteria will inform specific recommendations.
For example, if there is evidence deemed reliable by the
guideline panel that shows a positive impact on the envir-
onment associated with levy introduction, this may con-
tribute towards making a recommendation in favour of
this intervention — given that environmental sustainability
is a priority for the guideline panel. Guideline panels will
need to use judgement in weighing the importance of the
criteria when developing recommendations (e.g., prioritis-
ing net societal benefits over intervention acceptability).
This prioritisation process should be explicitly docu-
mented and reflect the perspectives from all relevant
stakeholders (see above) [73].

lllustration from a guideline

To develop a guideline on how to safely design and im-
plement sanitation services, the guideline panel con-
ducted a survey of selected global sanitation actors in
health, public sectors, sanitation financing, academic in-
stitutions, and international and not-for profit organisa-
tions to help define the guideline scope and priorities
[74]. The team considered evidence for each of the six
substantive criteria of the WHO-INTEGRATE frame-
work to formulate guideline recommendations assigning
importance to each of these. For each criterion, the evi-
dence was summarised and the rationale was given for
making a judgment about how the criterion influenced
the recommendation. The meta-criterion, quality of evi-
dence, was applied only in relation to intervention effect-
iveness, as the panel did not find suitable methods to
use it for the other criteria.

Conclusions

In this paper we describe the process and methods for
developing guidelines from a complexity perspective.
Public health and health systems interventions often
interact with and adapt to the system in which they are
implemented; thus in assessing their impact, it is import-
ant to consider this wider system. In this step-by-step
guide, we particularly emphasise and recommend that
guideline panels make investment in the early phase of
guideline scoping. This will set the stage for subsequent
steps, including timely collection, synthesis, and assess-
ment of evidence. Through explicit consideration of a
range of questions in addition to those about interven-
tion effectiveness, taking a complexity perspective will
produce guidelines with better informed recommenda-
tions and more transparent procedures. Furthermore, by
providing an enhanced understanding of the specific cir-
cumstances in which interventions work, a complexity
perspective can also facilitate local adaptation and imple-
mentation of guidelines. This can be achieved through
the explicit addition of contextual specifications in the
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guideline, as well as documentation of the voices and
potentially diverging perspectives of key stakeholders.
This paper provides general guidance on when and how
to take a complexity perspective in guideline develop-
ment. Although it draws on examples of guidelines on
public health and health system interventions and is
likely to be of most relevance for guideline panels work-
ing on these types of interventions, the described steps
can also be applied to guidelines on clinical interven-
tions if a guideline panel thinks that taking a complexity
perspective may add value. Indeed, interventions and
services in clinical care practice often target complex
health issues and are often delivered in complex health-
care systems. For example, it has been shown that use of
emergency health services displays characteristics of
complex systems, including heavy-tailed distribution and
sequences of consultations clustered in time [75]. These
call for services that address the whole system rather
than focusing on problematic individuals only.

While this paper largely draws on the series of papers
from BM]J Global Health, which was developed using a
consensus-based methodology and different systematic
and other review methods, several areas will benefit from
further methodological research and development. Spe-
cifically, further work will need to look into the methods
of collecting and assessing different types of evidence,
such as ethics, financial, and economic analyses (see
Table 2). Standardised approaches similar to GRADE
and GRADE-CERQual for rating these types of evidence
may be helpful. However, such approaches should also
be pragmatic to enable rapid application, given that
guideline development tends to happen under significant
time and resource constraints. There is also a need for
further procedural guidance on how to prioritise across
a range of EtD criteria in a guideline. Prioritisation can
be a challenging process, because of many potentially di-
vergent perspectives [76]. Finally, while there are many
published guidelines that have used some of the proce-
dures we describe in this paper, the overall 5-step
process has not yet been used and systematically tested
in a single guideline. We therefore lack real-world con-
firmation of the value and feasibility of this approach.
However, we are aware of at least one WHO guideline
that is currently using this process. As complexity is an
evolving topic in public health and health systems re-
search, more examples are needed of guidelines taking
such a perspective.
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