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Abstract 

Context Participatory systems mapping is increasingly used to gain insight into the complex systems surrounding 
non-communicable diseases (NCDs) and their risk factors.

Objectives To identify and synthesize studies that used participatory systems mapping in the context of non-com-
municable diseases.

Design Scoping review.

Eligibility criteria Peer-reviewed studies published between 2000 and 2022.

Study selection Studies that focused on NCDs and/or related risk factors, and included participants at any stage of 
their system’s mapping process, were included.

Categories for analysis The main categories for analysis were: (1) problem definition and goal-setting, (2) participant 
involvement, (3) structure of the mapping process, (4) validation of the systems map, and (5) evaluation of the map-
ping process.

Results We identified 57 studies that used participatory systems mapping for a variety of purposes, including to 
inform or evaluate policies or interventions and to identify potential leverage points within a system. The number 
of participants ranged from 6 to 590. While policymakers and professionals were the stakeholder groups most often 
included, some studies described significant added value from including marginalized communities. There was a 
general lack of formal evaluation in most studies. However, reported benefits related mostly to individual and group 
learning, whereas limitations described included a lack of concrete actions following from systems mapping exercises.

Conclusions Based on the findings of this review, we argue that research using participatory systems mapping 
would benefit from considering three different but intertwined actions: explicitly considering how different partici-
pants and the power imbalances between them may influence the participatory process, considering how the results 
from a systems mapping exercise may effectively inform policy or translate into action, and including and reporting 
on evaluation and outcomes of the process, wherever possible.

*Correspondence:
Amber van den Akker
avda21@bath.ac.uk
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12961-023-01020-7&domain=pdf
http://orcid.org/0000-0001-8365-3418
http://orcid.org/0000-0001-8413-0440
http://orcid.org/0000-0001-8094-9010
http://orcid.org/0000-0003-0281-1248
http://orcid.org/0000-0002-9322-0656


Page 2 of 14van den Akker et al. Health Research Policy and Systems           (2023) 21:69 

Keywords Review, Participatory systems mapping, Non-communicable diseases, Systems thinking, Unhealthy 
commodities

Introduction
Non-communicable diseases (NCDs) are accountable for 
74% of all deaths globally [1]. Policies seeking to reduce 
the rising burden of NCDs have so far been largely inef-
fective, leading to calls for better understanding of the 
complex interplay of risk factors that contribute to them, 
including the consumption of unhealthy commodities 
such as tobacco, alcohol and unhealthy foods and bev-
erages, as well as wider socioeconomic, ecological and 
political determinants [2–4]. In appreciation of this com-
plexity, an increasing number of scholars advocate for a 
systems approach to address these issues [5–9]. Rather 
than taking a linear cause and effect approach to a prob-
lem, systems approaches emphasize the interconnected-
ness of different elements and how they interact so that 
the outcome is greater than the sum of the different parts 
within the system [10]. Places to intervene in the system, 
also termed ‘leverage points’, may thus impact not only 
the direct part of the system in which the intervention 
is placed, but also the wider system, depending on the 
scope of the intervention [10]. The World Health Organi-
zation (WHO) has recently published a guide to taking a 
systems thinking approach to NCD prevention, describ-
ing the usefulness of this rapidly evolving field of research 
for the complexity of NCD prevention [11].

The various terminologies used to describe participa-
tory systems mapping or similar processes give some 
indication of the rapid development in the field from 
when it was first proposed as an approach by Forrester 
and Meadows, to it now being increasingly advocated 
by multiple authors and institutions [10, 12]. Common 
approaches to participatory systems mapping include 
‘causal loop diagrams (CLD)’ [13], ‘collaborative concep-
tual modelling’ [14], ‘community-based system dynam-
ics (CBSD)’ [15], ‘group model building’ (GMB) [16], and 
‘participatory systems mapping’ [17]. We use participa-
tory systems mapping as a term when referring to meth-
ods that include stakeholders, usually through one or 
more workshops, to build a systems overview of a com-
plex problem, usually to support decision-making pro-
cesses or gain insight into a system of interest [18–20].

Previous reviews on participatory systems mapping 
approaches by Rouwette et  al. and Scott et  al. provided 
an overview of the effectiveness of GMB as one specific 
approach to participatory systems mapping [21, 22]. Rou-
wette et al. noted a wide variety in the mapping processes 
and the extent to which authors assessed their results 
[21]. While most studies reported increased insights into 

the problem on the part of participants, fewer than half of 
the studies Rouwette et  al. reviewed reported outcomes 
at the group or organization level, with only 34 out of 107 
reviewed studies considering system mapping more effi-
cient than traditional methods used for similar problems 
[21]. Similarly, Scott et al. note a general lack of evidence 
on the contexts in which certain systems mapping tools 
might be more useful or effective [22].

Our current study builds on the foundation these 
reviews have laid, although there are important differ-
ences. First, we review participatory systems mapping 
research, including but not limited to GMB. We do so to 
gain insight into the differences and similarities between 
different methods that could all be seen as being partici-
patory forms of systems mapping. Second, we focus on 
research conducted on NCDs and risk factors. As such, 
our aim in performing this scoping review was to iden-
tify and synthesize studies that used participatory sys-
tems mapping in the context of NCDs and unhealthy 
commodities (UCs), here referring to tobacco, alcohol, 
unhealthy food and sugar-sweetened beverages and gam-
bling. The research aims to present an overview of the 
purpose and approach to participatory systems map-
ping in this context, as well as draw out commonalities 
and differences in how participatory systems mapping is 
used, with an emphasis on these methods’ participatory 
components and the lessons learned from using these 
methods.

Methods
Study selection
We conducted a scoping review following the PRISMA 
Extension for Scoping Reviews (PRISMA-ScR) [23]. 
The search strategy was developed in consultation 
with a research librarian. The following databases were 
searched, which were chosen after consulting a Univer-
sity librarian: SCOPUS, International Bibliography of the 
Social Sciences (IBSS), Web of Science (all databases) and 
Pubmed. The following search terms were used:

TITLE-ABS-KEY (NCDs OR ‘noncommunicable dis-
ease*’ OR ‘non-communicable disease*’ OR tobacco OR 
alcohol OR food OR obesity OR drink OR beverage* OR 
‘physical activity’ OR ‘physical inactivity’ OR gambl*) AND 
‘group model build*’ OR [(community-based OR participa-
tory OR stakeholder*) AND (‘system map*’ OR ‘systems 
map*’ OR ‘causal loop diagram’ OR ‘causal-loop diagram’)] 
AND NOT (GIS OR ‘geographic information system’).
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We only included papers that were peer-reviewed and 
published in English between 1 January 2000 and 28 Feb-
ruary 2022. Additional sources were identified through 
hand searching the reference list of included studies.

Titles and abstracts were screened by one reviewer 
(A.v.d.A.). When inclusion or exclusion was not clear 
from the title and abstract, the full text was reviewed. 
Articles where included if they presented empirical 
research on NCDs or related risk factors, using participa-
tory systems mapping, which was defined as an approach 
that developed a systems map with input from partici-
pants at any stage in the mapping process. We excluded 
non-empirical articles, including editorials and com-
mentaries. After the first stage of the review process, the 
full text screening was conducted independently by two 
reviewers (A.v.d.A. and D.A-). Any disagreements were 
discussed and solved between the two reviewers. Follow-
ing the aforementioned PRISMA extension for scoping 
reviews, we did not undertake a risk of bias assessment as 
part of this scoping review [23].

Data collection and analysis
Articles were imported into NVivo, where we employed 
a multi-step coding process based on work by Richards 
and Hemphill [24]. The first reviewer (A.v.d.A.) con-
ducted a preliminary coding of 50% of the data (28 arti-
cles) to develop an initial codebook. The resulting initial 
codebook was pilot tested by two researchers (A.v.d.A. 
and D.A.) who independently coded three previously 
uncoded articles, after which it was revised accordingly. 
The final codebook (available in Additional file 1: Appen-
dix 1) was then applied to the whole dataset by the first 
reviewer (A.v.d.A.). It is important to note that the codes 
were not mutually exclusive, so an article could be coded 
to multiple codes within the same general theme.

The data were analysed using a general inductive 
approach (GIA), which is an approach to thematic anal-
ysis that consists of both deductive and inductive fea-
tures. While the general themes are derived deductively 

from the research objectives, more specific themes arise 
inductively from the data [25]. This type of thematic 
analysis has been noted to be useful for summarizing key 
features within a large dataset [26]. The general themes 
used to inform the deductive part of the GIA coding 
were inspired by Waterlander et al. who, in their study on 
group model building (GMB) described four dimensions 
across which study designs could vary: (1) the method 
for defining the initial problem, (2) the structuring of the 
group process, (3) the type of model and (4) the start-
ing point [27]. We developed the following five general 
themes (presented in Table 1) as a guiding framework for 
assessing the included studies: (1) problem definition and 
goal-setting, (2) participant involvement, (3) structure of 
the mapping process, (4) validation of the systems map, 
and (5) evaluation of the mapping process.

Results
Figure  1 shows that 285 references were identified for 
screening and 57 met the inclusion criteria; 56% (n = 32) 
of the included studies were published in or after 2020. 
Table  2 summarizes the characteristics of the included 
studies. The United States (n = 17) and Australia (n = 10) 
were the most common study locations. The most com-
mon study topics were obesity, physical activity, mental 
health, alcohol and NCDs in general. The total number of 
participants involved in the development of the systems 
maps within the included studies ranged from 6 to 590.

Problem definition and goal‑setting
In their rationale for taking a systems approach, most 
authors referred to the complexity of the problem 
(n = 33)[28–30, 32–40, 42, 45, 47–49, 51–53, 55, 57, 58, 
61, 65, 69–71, 76, 78, 79] alongside a need for interven-
tions or policies that are community-based (n = 10) [31, 
43, 46, 50, 54, 58, 63, 67, 68, 76], cross-sectoral (n = 10) 
[29, 36, 42, 55, 66, 73, 74, 79–81], focused on upstream 
solutions (n = 13) [32, 35, 39, 45, 47, 50, 59, 67, 70–72, 
75, 77], or a combination of any of these. The majority of 

Table 1 Framework for assessing the included studies

Themes Items

1) Problem definition and goal-setting Method for defining the initial problem or research question
Purpose of the mapping process

2) Participant involvement Participant recruitment and selection
Types of participants involved

3) Structure of the mapping process Process of building the systems map
Identification of leverage points

4) Validation of the systems map Method of validation after the map has been built

5) Evaluation of the mapping process Timing of evaluation
Method of evaluation
Benefits and limitations arising through evaluation
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included studies (n = 30) used systems mapping to gain 
an in-depth understanding of this system [32, 33, 37, 39, 
41, 42, 45–48, 52, 53, 55, 57–59, 61–64, 69–72, 75, 79–81, 
83] and approximately half of those (n = 14) also sought 
to identify leverage points [31, 33, 34, 40, 45, 46, 48, 57, 
61, 68, 70, 71, 74, 81]. Other studies used participatory 
systems mapping to evaluate a project, intervention or 
policy (n = 12) [34, 35, 39, 51, 56, 59, 60, 62, 65, 66, 77, 
81], to inform a new intervention (n = 7) [28, 36, 37, 40, 
44, 73, 78], or to validate existing frameworks (n = 4) [30, 
48, 54, 64]. Four studies specifically conducted a partici-
patory systems mapping process to develop a quantita-
tive model, usually with the purpose of simulating the 

impact of a certain policy or intervention [29, 38, 44, 80]. 
The starting point for the systems mapping exercise was 
often based on decisions made by the core research team 
or preliminary literature reviews. In eight studies, this 
was instead based on discussions with participants [31, 
46, 48, 69, 73, 74, 80, 83], and in eight studies defining the 
goal was part of the systems mapping exercise itself [33, 
36, 38, 44, 50, 57, 67, 81].

Participant involvement
Most studies recruited participants purposively, often 
based on their profession or experiences (n = 32) [28, 29, 
31, 38, 40–42, 45, 46, 49, 54, 56–58, 61, 63, 64, 66–68, 

Fig. 1 PRISMA flow diagram of included articles
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70–72, 74–76, 78–84] or because of their involvement 
in a certain project (n = 14) [33–37, 39, 43, 50, 51, 58, 60, 
69, 70, 77]. Authors often used local non-governmental 
organizations (NGOs), community organizations or pre-
vious interviewees to recruit participants. Eleven studies 
did not specify how they recruited participants [30, 32, 
44, 47, 48, 50, 52, 53, 62, 65, 73]. The participant groups 
that were invited to participate most often were policy 
makers (n = 30) [29, 32, 34, 35, 38–42, 44, 45, 48, 49, 54, 
55, 57, 58, 60, 61, 64, 66, 67, 70, 72–75, 80, 81, 83] and 
professionals (n = 31) [28–30, 34, 36, 37, 39, 40, 44, 46, 49, 
50, 53–56, 63–68, 70, 72, 75–78, 82–84], with the latter 
including mainly healthcare professionals or education 
professionals. Other commonly included groups of par-
ticipants were community members (n = 28) [28, 31, 35, 
40, 43, 46, 48, 50, 53–56, 58–62, 66, 68–73, 76, 77, 82, 84], 
local NGOs (n = 20) [29, 32, 35, 39, 41, 42, 45, 48–50, 55–
58, 61, 62, 64, 66, 72, 75, 77] and academics (n = 18) [29, 
35, 41, 42, 45, 49, 51, 56–59, 62, 64, 67, 73, 77, 79, 80].

Structure of the mapping process
There were significant differences in the participatory 
systems mapping processes in the included studies. 
In fact, almost none used the same process. As such, it 
proved impossible to capture all procedural nuances and 
instead we have categorized the processes under broad 
headings. These should be read with the understanding 
that there are procedural differences even between stud-
ies that fall under the same heading.

In approximately half of included studies, participants 
built the systems map during the process, using a vari-
ety of activities or ‘scripts’ (n = 27) [29, 31, 33, 37, 38, 40, 
43, 44, 47, 56–58, 60, 62, 63, 66, 67, 73, 74, 77–84]. These 
scripts were usually taken and amended from Scriptape-
dia, a free online repository [85]. The most commonly 
used scripts were variable elicitation, creating graphs 
over time, prioritizing variables and creating causal 
feedback loops. In 13 studies participants built the map 
which researchers later amended or supplemented [28, 
35, 45, 46, 48, 49, 54, 55, 61, 63, 68, 71, 76]. In three stud-
ies, participants provided variables during the participa-
tory workshop, but did not build the systems map, which 
researchers built later [36, 50, 52]. When researchers 
built the systems map prior to the participatory mapping 
exercise, they did so based on existing literature and/or 
document review (n = 3) [30, 39, 59] based on participant 
input, for example through interviews (n = 4) [34, 65, 66, 
72], or based on both literature review and participant 
input (n = 11) [32, 39, 41, 42, 51, 53, 55, 64, 69, 70, 75].

Of the 28 studies that included the identification of 
leverage points, this was mostly done by participants 
(n = 23) [31, 37, 39, 40, 44, 46, 48, 49, 57, 58, 60, 61, 63, 
66, 68, 69, 73, 74, 76, 78, 81, 82, 84]. Of these, nine studies 

asked participants to not only identify, but also prioritize 
leverage points [37, 44, 46, 48, 57, 61, 68, 74, 84]. In four 
studies the researchers identified leverage points, and in 
two studies it was unclear who identified leverage points 
[32, 33].

Validation of the systems map
In 34 studies, the final systems map was presented to par-
ticipants for feedback in order to validate the map [28–
30, 36, 39, 40, 44–46, 48, 50–53, 55, 57–59, 61, 64–70, 72, 
73, 75–77, 79, 80, 84]. Other methods used for validation 
were to map the systems map onto an existing (theoreti-
cal) framework (n = 7) [41, 42, 49, 54, 63, 78, 83], or to tri-
angulate the map with other data, mostly interviews and/
or scientific literature (n = 11) [34, 35, 40, 49, 52, 63, 64, 
68, 74, 78, 79]. In a number of studies multiple maps were 
created, which were consolidated or compared against 
one another [43, 55, 65]. The integration of different 
maps was usually followed by another method of valida-
tion, such as follow-up with participants by email or in a 
workshop setting. Ten studies did not state whether they 
validated the systems map after completion [31–33, 37, 
47, 56, 60, 62, 69, 71, 81].

Evaluation of the mapping process
The majority of the included studies (n = 48) did not eval-
uate the participatory mapping process. Of those who 
did, five conducted an evaluation after the process [33, 
39, 48, 50, 57], and four did this both during and after 
the process [36, 37, 40, 48]. Semi-structured interviews 
were the most common method of evaluation (n = 6) 
[33, 36, 37, 39, 48, 57]. Of these, three studies supple-
mented interview findings with a questionnaire [36, 37, 
48]. One study used group discussions [50] and one study 
used both surveys and group discussions as a method of 
evaluation [40]. Table 3 sets out the benefits and limita-
tions of participatory systems mapping that were identi-
fied through these evaluations. Benefits mostly related 
to changes in participants’ perspective on the issue, 
increased knowledge on the topic and building connec-
tions between participants. Some participants discussed 
limitations of the method, including concerns that the 
systems map might not lead to action, particularly when 
there is a lack of buy-in from powerful actors who might 
effectively translate the results to policy action.

Discussion
Of the 57 studies included in this review, 32 were pub-
lished in or after 2020, indicating an increased academic 
interest in participatory system mapping methods in 
the context of NCDs and associated risk factors. Most 
researchers used a systems approach to gain a more 
‘upstream’ understanding of a complex problem, such as 
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obesity of physical inactivity, or to gain a community’s 
perspective on an issue. The role of participants within 
the systems mapping process varied widely. Some stud-
ies involved participants in all stages of the systems map-
ping process from goal-setting through to building the 
map and identifying leverage points, while in some other 
studies participant involvement was limited to providing 
one-off input on a pre-made systems map. In 17 studies 
goal-setting or problem definition was based on discus-
sions with participants either separate from or as part of 
the participatory process. The research question, framing 
and boundaries of the systems map can have a significant 
impact on the systems mapping process. Existing guide-
lines on how to conduct participatory systems mapping 
processes provide a general structure of the process [19, 
86, 87], while appreciating that there will be variety in 
how these processes are conducted, depending on the 
needs and purpose of the project [17, 87, 88]. A differ-
ent research aim or focus within system can lead to dif-
ferent specific questions being asked during the mapping 
process, can require different participants to be involved, 
and result in different outcomes [17, 89]. Ideally, formu-
lating the project aim and defining system boundaries is 
done together with stakeholders to ensure the relevance 
of the map’s focus and increase ownership and commit-
ment to the process by participants [90].

Recent methodological guidance on participatory sys-
tems mapping emphasizes the importance of including 
a multidisciplinary, diverse and representative group 
of participants to create a comprehensive and inclusive 
systems map [17]. The participant groups most often 
involved in the included studies were policy makers and 
professionals. There are certain benefits to including 
these traditionally powerful actors, who may be key for 
translating the systems map into action [46]. However, 
systems thinking in itself does not necessarily challenge 

traditional worldviews or ‘blind spots’ [91]. Various 
authors have emphasized the importance of including 
a diversity of participants, who may view the problem 
through a different lens, challenge established narratives 
or norms, uncover and discuss conflicting perspectives or 
identify non-conventional approaches to a problem [17, 
18, 92]. Engagement with the complex system it seeks 
to map is an integral part of a mapping approach, which 
may be particularly important when it includes marginal-
ized or vulnerable communities.

The flexibility of the systems mapping process allows 
researchers to use the method in combination with non-
Western methods of engagement and knowledge-shar-
ing. For example, Beks et al. incorporated the Aboriginal 
and Torres Strait Islander ‘yarning’ method in their sys-
tems mapping process [31]. As Heke et  al. argue, a key 
strength of participatory systems mapping is that it can 
potentially provide a ‘bridge’ between traditional and 
non-traditional, or indigenous, knowledge bases [50]. 
While systems mapping has been found useful in effec-
tively engaging a variety of participants and communities, 
this does require researchers to be especially cognisant of 
existing power imbalances or potential misunderstand-
ing about motives [50, 93]. As one of the included studies 
mentioned, inviting community members or people with 
lived experience, who may traditionally be marginalized, 
into a group of experts may invoke power imbalances 
and inhibit community members’ participation [43]. 
Nevertheless, among most of the studies that included 
both traditionally powerful actors and community mem-
bers, this consideration was not explicitly addressed. 
Future research using participatory systems mapping 
would benefit from at least some acknowledgement of 
these potential power imbalances, which includes those 
between researchers and participants. Ideally, this would 
extend to some exploration of strategies to mitigate these 

Table 3 Benefits and limitations of participatory systems mapping identified in evaluations

Benefits Limitations

A better understanding of the complexity of the issue Does not explicitly lead to action

Exposure to other perspectives on the issue Difficult to implement results in real life

Change in their own perspective on the issue Incomplete participant representation

Creates space for cross-sectoral dialogue and work Lack of buy-in from powerful actors

Enhanced awareness of others working in the same area Method takes large time commitment

Increased knowledge on the topic Insufficient time for discussion

Method accessible and stimulating Method complex and challenging to understand

Builds connections between participants

Increased trust between participants

Increased trust between participants and researchers

Creates ownership over the outcomes of the process
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imbalances throughout the systems mapping process. 
Existing research on promoting inclusiveness and equal-
ity in participatory research processes highlights the 
benefits of involving participants throughout all stages 
of the process, being transparent about the aim of the 
research, being aware and transparent about relationship 
asymmetries, using accessible language or picture-based 
story-telling techniques, having an experienced facilita-
tor to manage group dynamics, and returning the results 
of the process to participants for them to provide feed-
back outside the group setting [17, 90, 94–96].

The majority of studies included in this review con-
ducted their systems mapping workshops in-person. 
However, the shift to online working and learning during 
and after the COVID-19 pandemic has shown that con-
ducting online workshops is both possible and at times 
beneficial. Some of the studies included in this review 
reported conducting their systems mapping workshops 
online or both in-person and online [40, 52, 55]. Facili-
tating online systems mapping workshops comes with 
a range of opportunities and challenges. One challenge 
is that it requires participants to have access to a stable 
internet connection to be able to participate. This may 
be a barrier to access, particularly for those from rural 
areas or disadvantaged communities [97, 98]. Moreover, 
researchers have noted that online workshops provide 
limited interaction; this may favour participants who are 
more fluent or confident speakers and may lead to fatigue 
both on the part of participants and facilitators [17, 99]. 
Nevertheless, conducting online participatory systems 
mapping workshops may increase participation, as par-
ticipants do not have to travel to a central location, and 
adaptations can be made to better facilitate the online 
nature of the workshop, such as by having more, shorter 
mapping sessions [17].

While nearly all studies engaged with participants after 
completion of the systems map in some way to validate 
the systems map, only a minority of studies reported hav-
ing undertaken participant evaluation of the process. Of 
these, the focus of evaluation differed from asking partic-
ipants about their own experiences during the mapping 
exercise to asking participants how useful the exercise 
had been for their work and whether their perspective 
on a topic had shifted as a result of the workshop [36, 40, 
50]. From the participant evaluations that were reported, 
many of the reported benefits of participatory systems 
mapping related to individual or group learning. This is 
in line with findings by Scott et al. who reported on the 
effectiveness of the method in achieving group decisions, 
and adding to individual and group learning, noting 
changes in participant behaviour and participant learning 
[22]. On the other hand, the limitations described by par-
ticipants of the included studies highlight the difficulties 

of translating systems mapping results into policy action: 
although participatory systems mapping processes may 
generate useful knowledge in the form of a systems map 
or potential leverage points, this learning may not lead to 
changes in policy or practice. Participants reflected on 
the method as part of a wider policy process and men-
tioned that the outcomes of the process may be difficult 
to implement in real life.

In one study, these limitations were linked to a lack of 
buy-in from powerful actors, such as community lead-
ers or policy makers who have the authority to enable 
action [93]. Participants of another study noted that the 
mapping exercise would be most useful to inform the 
planning of a new policy or programme, noting difficul-
ties with modifying policy or programme components to 
address the issues identified in the mapping process [33]. 
Participants of several studies reflected that while the 
complexity inherent to systems approaches may at times 
be difficult to translate into concrete policy action, the 
process and its outcomes, often leading to novel insights 
into the complexity of the problem, a sense of owner-
ship by the participants, building relationships between 
participants and changes in perspectives, was found to 
be highly valuable in the policy process [37, 39, 40, 92]. 
There is a large literature base on the implementation 
of participatory processes into policy making, which 
reflects the issues noted in some of the included stud-
ies and emphasizes the importance of understanding the 
context within which the process takes place, identifying 
current gaps or policy asks and including the right stake-
holders in the process to enable policy action [7, 92, 100–
103]. A recent study on the experiences of policy makers 
who joined in a partnership taking a systems approach to 
NCDs in Australia highlighted that policy makers agreed 
that for systems thinking to be of most added value to 
their policy work, the focus should not be on document-
ing a complex system, but rather on identifying ways to 
intervene in this system [7]. The benefits of identifying 
leverage points as part of the systems mapping process 
was highlighted by authors and participants in several 
studies [35, 40, 47, 48, 67, 68, 77–79]. A common argu-
ment was that identifying leverage points, or explicitly 
designing actions, during the systems mapping process 
facilitates action as it can lead to concrete recommenda-
tions. This may increase motivation to act by those who 
were involved in the formulation of leverage points them-
selves [40, 78, 93].

While the flexibility of participatory systems mapping 
method is one of its key strengths, there is scope for fur-
ther exploration of the usefulness of specific scripts or 
activities for specific purposes or audiences. It is inter-
esting to note some contradictory feedback in the evalu-
ation of the included studies. For example, the mapping 
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process has been described as both ‘too time-consuming’ 
and as not providing enough time for participants to fully 
engage. The method has also been perceived by differ-
ent participants as both ‘too complex’ and ‘accessible and 
stimulating’. The limited number of studies that reported 
on evaluations precludes us from drawing any meaning-
ful conclusions as to how the use of different methods 
relates to such opposing feedback, which may be a useful 
area for future research. By reviewing the use of partici-
patory systems mapping as a research method in the con-
text of NCDs and their risk factors, we have found a wide 
variety of methodological approaches. The flexibility of 
the method is one of its strengths, as it allows for adapta-
tion to the research context. However, based on our find-
ings we propose that future research using participatory 
systems mapping approaches may benefit from careful 
consideration of the key issues highlighted throughout 
this paper. This includes for researchers to ensure that 
participatory systems mapping is an appropriate method 
for the context, to include a diverse range of stakehold-
ers throughout the process, for the facilitator to remain 
conscious of power relations both between participants 
and participants and the research team, and ensure that 
everyone has an equal chance to contribute.

Our study carries several limitations. As with any aca-
demic literature review, there is the risk that relevant 
studies have been missed. In the current context this risk 
is especially pronounced as participatory systems map-
ping methods are often used in a practical context, which 
may not always be published in academic journals. This 
risk was increased by having a single reviewer in the title 
and abstract stage, although the full-text screening was 
conducted by two reviewers independently, which helped 
mitigate this risk.

Conclusion
The current study found an increase in the use of par-
ticipatory systems mapping, for a variety of purposes and 
including a wide variety of participants, both in number 
and type of stakeholders. While a lack of formal evalu-
ation made it difficult to draw conclusions on partici-
pant experiences with the wide range of approaches used 
within participatory systems mapping, most benefits 
mentioned by participants related to individual or group 
learning, while limitations related to the position of par-
ticipatory systems mapping as part of the wider policy 
process. We summarized published data on the use of 
participatory systems mapping in the context of NCDs 
and UCs. In doing so, this review engaged with a rapidly 
growing interest in taking a systems approach to address 
the complexity of these issues, as evidenced by the recent 
WHO publication on using systems mapping to inform 
NCD prevention policy [11].

Various authors noted the benefits of including commu-
nity members or otherwise marginalized groups to gain 
new insights into the system, while also noting the need to 
include traditionally powerful actors such as policy mak-
ers or professionals to enhance the potential for the map-
ping process to result in action [31, 43, 50]. This apparent 
trade-off leads to important questions on representa-
tion and power and how they might impact the systems 
mapping process. Some authors noted a gap between the 
emphasis on complexity in systems mapping outcomes 
and the practical realities of policy making, which may 
interfere with the ability of systems mapping to drive 
policy [46]. More needs to be known in terms of to what 
extent, for which purposes and in which contexts partici-
patory systems mapping methods can lead to meaningful 
insights, understanding or change. With increasing inter-
est in participatory systems mapping methods as a tool 
for tackling complex problems, there is a need for better 
understanding of what is required for the method to be 
an effective, representative and fair process that can make 
significant contributions to meaningful systems change.

Implications for policy and practice

• There is increasing interest in the use of participa-
tory systems mapping methods as a useful tool in the 
context of NCDs and related risk factors, as it recog-
nizes the complexity of the problem and often invites 
a diversity of perspectives on these issues.

• Participatory systems mapping hold potential value 
for stakeholder engagement, as the included studies 
included a wide variety of participants, both in num-
bers and in type of stakeholders. However, very few 
studies discussed the impact that participant compo-
sition had or might have had on the process.

• While a general lack of formal evaluation makes it 
difficult to draw conclusions, reported benefits by 
participants generally relate to participant or group 
learning and building of connections, with par-
ticipants noting the difficulty of translating systems 
mapping results into action as one of the limitations 
of the approach.
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