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ABSTRACT

Background This article outlines the methods being used to evaluate a community-based public health intervention. This evaluation approach

recognizes that not only is the intervention, Healthy Families NZ, complex, but the social systems within which it is being implemented are

complex.

Methods To address challenges related to complexity, we discuss three developing areas within evaluation theory and apply them to an

evaluation case example. The example, Healthy Families NZ, aims to strengthen the prevention system in Aotearoa/New Zealand to prevent

chronic disease in 10 different geographic areas. Central to the evaluation design is the comparative case method which recognizes that

emergent outcomes are the result of ‘configurations of causes’. ‘Thick’, mixed-data, case studies are developed, with each case considered a

view of a complex system. Qualitative Comparative Analysis is the analytical approach used to systematically compare the cases over time.

Conclusions This article describes an approach to evaluating a community-based public health intervention that considers the social systems in

which the initiative is being implemented to be complex. The evaluation case example provides a unique opportunity to operationalize and test

these methods, while extending their more frequent use within other fields to the field of public health.

Keywords case study, community health, comparison, complexity, evaluation, health promotion, intervention effectiveness, public health, sys-

tems thinking, theory

Background

This article describes the methods being used to evaluate a
community-based public health intervention. The approach
described recognizes that not only is the intervention,
Healthy Families NZ, complex, but the social systems within
which it is being implemented are complex. This article con-
tributes to the argument that this distinction, about where
the complexity lies, is significant for selecting the most
appropriate evaluation methods to use.1–3

‘Complexity theory’ underpins the understanding of social
complexity conveyed in this article. Complexity theory was
developed during the 1980s. Although new as coherent the-
ories, complexity, and its predecessor chaos theory, were the

culmination of more than a century of scientific ruminations,
experimentation and theorizing on the behaviour and organ-
ization of matter.4–6 Since the 1990s complexity theory
began a transition of influencing thinking in a range of social
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sciences.7,8 This influence has been separate to, but mutually
reinforcing with various systems theories which have a long-
er history of influence through operational research and sys-
tems design.9

Within public health a trickle of interest in the 1990s has
turned into a river—with the theory and its utility becoming
more widely accepted.10,11 Some have described these recent
developments as the ‘complexity turn’, and argue that the
theory offers the social sciences a valid framing for empirical
studies into diversity and social change.12–15 The basics of
complexity theory as applied to social systems are now well
described in multiple publications.8,16–19 Fundamentally,
complexity theory sees social phenomena, such as increasing
rates of childhood obesity,20 as the ‘emergent’ result of inter-
acting elements within a social system.8 The emergent social
phenomena are real in that they have an impact on people, the
systems that generated them, and other interacting systems.21

For public health evaluation some implications of the theory
are that it: offers a useful set of conceptual tools;13,21 provides
a valid way to theorize systems;12 allows for contextual or spe-
cific understanding;12,22 recognizes processes of emergence
and different social levels;12 and facilitates an understanding of
both individual agency and social structure.12–15,21

For public health interventions, arguments are made
about whether the focus should be on the complexity of the
intervention, or the complexity of the social system within
which an intervention is implemented.1 Such arguments are
not purely academic. Recent research suggests that when eva-
luators perceive complexity as residing within the intervention
(rather than in the surrounding systems), they consider a more
limited role for complexity considerations within evaluation
design.23 The existing UK Medical Research Council guidance
on evaluating complex interventions, while providing valuable
guidance on evaluation, does not draw explicitly on an under-
standing of complex social systems.24 Moreover, the authors
have expressed scepticism that the theory of complex systems
will prove to be useful, and that there are few examples of
successfully completed evaluations drawing explicitly upon
complex systems theory to provide guidance for evaluation
design.25

Experience from other evaluations of community-based
public health interventions illustrate the limitations of their
design or highlight their discontinuation before they are
complete. Nonetheless lessons have been drawn from sub-
stantial evaluation attempts. Reflections on the Health
Action Zones (HAZ) in the UK, e.g. suggest that policy fail-
ure led to their demise, and lack of appropriate planning to
ensure comparable data across the HAZ sites led to its
evaluation being less useful than it could have been.26

Another example is New Zealand’s obesity prevention

strategy Healthy Eating Healthy Action (HEHA) which was
abruptly ended by an incoming government, and with it the
potential for learning from its evaluation.27 In Australia,
Healthy Together Victoria (HTV) and its evaluation suffered
a similar fate.28

Taking the perspective that public health interventions are
located within complex social systems makes explicit some
important challenges for the design of their evaluation. First
is recognizing that evidence is contextual,29 meaning factors
such as history, resources and other features of the organiza-
tion of the system need to be considered. A second chal-
lenge is the recognition that outcomes or impacts are
emergent—resulting from non-linear interactions between
systems and the components that make up the system. A
third challenge, often articulated as a feature of ‘wicked’ pro-
blems30,31 is that there will be differing perspectives on
evaluative judgements that are made, including the criteria
that should be applied.32 To address these challenges, which
are exposed by viewing social systems as complex systems,
we discuss three important areas which are developing
within evaluation theory and we apply them to an evaluation
(of Healthy Families NZ) case example described below.
Drawing upon both complexity theory and realist evalu-

ation, Westhorp33 considers the theory of complex social
systems can be used as a base upon which particular inter-
vention theories are layered. This allows for interventions
that themselves are not complex, to legitimately call upon
theories of complex systems to inform their evaluation,
without losing a focus on the theory of the intervention
itself. The second development is the evolution of case study
methods to research complex social systems, where caus-
ation is viewed as complex and contingent, and configur-
ational approaches to causation emphasized.34–36 Case study
methods also allow for context to be integral within the
evaluation design, while configuration approaches to causation
allow for the interaction of context, process and outcomes—
rather than treating these as separate evaluation activ-
ities. Finally, the continued development of participatory
approaches to evaluation brings to the fore the need to
recognize and account for different perspectives within
evaluative judgements.37,38

Next, the evaluation design of the Healthy Families NZ
initiative is outlined as a practical example of a complexity-
informed approach to public health evaluation.

Case example—Healthy Families NZ

Healthy Families NZ is a government-funded initiative which
aims to strengthen the prevention system in Aotearoa/New
Zealand (Aotearoa/NZ) in order to prevent chronic disease.
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It was adapted from Healthy Together Victoria (HTV) in
Australia and is focussed on bringing community leader-
ship together to improve people’s health where they ‘live,
learn, work and play’. Informed by systems thinking, the
initiative aims to change systems and settings—particularly
as they relate to the risk factors of harmful alcohol con-
sumption, tobacco use and inadequate physical activity and
nutrition—that influence health. Healthy Families NZ is
being carried out in 10 different communities around
Aotearoa/NZ. The significant components of the initiative
in each community are: investment in a dedicated systems-
thinking and acting health promoting workforce; activating
local leadership through bringing together partnerships of
key organizations and individuals who can influence trans-
formational change; and building on existing action underway
in the community to create an integrated, community-wide
‘prevention system’ for good health. Each Healthy Families
NZ location team is housed within an existing local organiza-
tion or collective. These ‘lead providers’ comprise local coun-
cils, sports trusts and iwi organizations (Iwi, or tribal groups,
are traditionally the largest social units in Māori society. Each
iwi generally has a recognized territory. Statistics New Zealand
describes iwi as ‘the focal economic and political unit of the
traditional Māori descent and kinship based hierarchy’),
selected through a competitive tender process.
The 10 communities involved in the Healthy Families NZ

initiative are spread over the length of the country (Fig. 1).
Together, the population potentially exposed to the Healthy
Families NZ initiative is close to 1 million people. The 10
locations are, in general, in areas with higher than average
rates of preventable chronic diseases, higher than average
rates of risk factors for these diseases and/or high levels of
deprivation. Figure 1 shows the locations and the name of
the contracted lead providers (contracts were signed between
the Ministry of Health and the lead providers in 2014).
The practical challenges of evaluating Healthy Families NZ

related to complexity include that each of the 10 locations are
different in many ways (e.g. urban/rural, geographical spread,
size of population and history of health promotion initiatives);
that there are influences from the wider social/political envir-
onment on local activities, practices and policies; and that the
main goal of the Healthy Families NZ initiative—to prevent
chronic diseases—is a long-term goal, meaning the timeframe
expected for change is largely outside the contracted evalu-
ation period (3.5 years).

The evaluation design

The design of the evaluation is summarized in Fig. 2.
Central to the design is the comparative case method which

recognizes that emergent outcomes are the result of ‘config-
urations of causes’14,34,39 that interact in any direction, and
incorporate many elements. The strength of the comparative
method case study is in being able to tease out configurations
of causes in relation to identified outcomes. Comparison
allows these elements and, most crucially, their interactions,
to be explored across situations and contexts.40 Furthermore,
building case studies provides a way to group data and infor-
mation in recognition that there will be relationships between
the sources of data, as well as being explicit about setting the
boundaries of what is being observed.
The first step in the evaluation, as shown in Fig. 2, is to

determine baseline information (first view) through a pro-
cess of case building. Overall, 10 descriptive case studies
representing the 10 Healthy Families NZ locations are being
constructed, along with a National perspective case study.
Two years later, descriptive case studies are again devel-

oped (second view). Comparison is initially made within
locations between the two points in time (first view and
second view), followed by comparison across the case stud-
ies using Qualitative Comparative Analysis (QCA).38,39,41,42

The case study development

The descriptive case building of first view and second view
utilize a number of data sources and collection methods,
outlined in Table 1. Appropriate ethics processes have been
followed and approvals obtained for the use of these named
data sources.
Two important features of the evaluation design are the

inclusion of a National perspective case study and also the
inclusion of sensemaking processes as a way to incorporate
elements of context as well as wider systems influences. The
National perspective provides important information on
interactions between national-level influences and those at
the local level. Several authors, utilizing a complexity frame,
have considered the importance of understanding the
national/local interaction when evaluating how initiatives
have adapted within local settings.43–45 ‘Sensemaking’ is
where data and findings are taken back to participants and
discussed in a structured way to improve interpretation and
applicability to local context.46 A process of sensemaking is
being undertaken with each location and with the Ministry
of Health (funder) to refine the descriptive case studies; to
collaboratively develop indicators (for the QCA described
below); and interpret findings.

Qualitative comparative analysis

QCA enables identification of combinations of factors asso-
ciated with prioritized outcomes, using formal tools and
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with a specific conception of cases as complex systems.40

Each case is considered as a complex combination of prop-
erties: a ‘whole’ that should not be lost sight of in the course
of analysis. The factors included within the analysis are
referred to as ‘conditions’ and the indicators to be developed
(discussed below) represent these conditions.
Conditions can include features of case context (e.g. stability

of workforce and strength of networks); process (e.g. reach into
settings); and outcomes (e.g. changes in health behaviours).
QCA identifies combinations of conditions associated with
types of outcomes. The assumption is that there are multiple
configurations that may lead to similar outcomes; or that diver-
gent outcomes may have similar configurations. The strength of
the method is to identify configurations across ‘near neighbour’
cases to inform both initiative design and evaluative judgements
of effectiveness.39 While QCA provides a guide on what config-
urations are associated with particular outcomes, understanding
why relies on going back into the detailed case study and the
‘thick’ qualitative description of cases.38

Development of indicators for QCA
Crisp-set QCA, used here, requires development of dichot-
omous (either/or) condition indicators. For each condition,
criteria against which to make judgements about the dichot-
omous state of conditions are defined—i.e. whether there is
change or not. The timeframe of 2 years between first view
and second view case studies, and relatively small population
of each Healthy Families NZ location, means that statistical
significance is unlikely to be achieved from data measuring
any one risk factor or chronic disease indicator. Instead,
condition variables are developed that draw upon multiple
data sources. Informed by the practice of evaluative rub-
rics,47 criteria used to allocate conditions to an either/or
condition are a form of evaluative criteria and are developed
in consultation with the initiative funder and representatives
of the Healthy Families NZ locations.

Analytic process
QCA has three distinct phases: the production of a data
table which shows each case has an outcome and specific
combination of conditions; Boolean minimization; and an
explanatory analysis that draws upon the full case study, the-
ory and previous research to explain why those particular
combinations of conditions (or their absence) contributes to
the outcome.41 As illustrated in Fig. 3 below, the research
process with QCA is iterative, usually involving several
rounds of within-case analysis and cross-case comparisons
where the results inform further within-case analyses. By
combining a deep qualitative understanding of the cases,
gathered through the case building, identification of causal
configurations is possible.

Discussion

What is already known

Theories of social complexity challenge the use of evaluation
methods that exclude context and process from analysis and
interpretation. There are however limited examples of such
theories being successfully applied within public health
evaluation. This article describes an evaluation of a
community-based public health initiative which takes an
approach that considers the ‘complexity’ of the social sys-
tems in which the intervention is being implemented.
Whereas many methods attempt to reduce complexity (e.g.
by focussing on individual variables) in order to isolate the
‘parts’ or ‘control’ for context, a complexity frame instead
‘accounts’ for context and acknowledges interdependence.48

Indeed, there are enduring critiques of the hierarchy of
methods for determining whether there are causal

Fig. 1 Healthy Families NZ locations and lead providers.

Source: Massey University Evaluation Team. (2017) Interim Evaluation

Report: Healthy Families NZ. Massey University. Wellington.
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relationships between social variables.49,50 In a review of
impact evaluations, Stern and colleagues conclude that in
complex development interventions there is an over-reliance
on experimental designs that ask the question ‘did the inter-
vention work?’. They argue that a more appropriate question
to ask is ‘did the intervention make a difference?’. This ques-
tion allows greater room for understanding combinations of
causal factors within, and outside, the intervention.35

Strengths and limitations

The case example given in this article provides a practical
example of an evaluation design being used for a
community-based public health initiative. The methods out-
lined combine developments in the application of complex
systems theories to evaluation. The strengths of the
approach are: the ability to explicitly layer complex systems
theories with intervention theory; the emphasis on the par-
ticipation and perspectives of stakeholders; and the gathering
of in-depth, context-rich information about each case. The

systematic comparison (using QCA) across the cases also
allows for some level of generalizability. One limitation is
that treating each community as a case study makes it diffi-
cult to get quantitative data with sufficient numbers for stat-
istical significance. Instead we are constructing indicators
using multiple sources of data to provide indications of dir-
ection of change (if any). The time and resource involved in
gaining an understanding ‘context’ also has challenges in that
it requires the collection of substantial, rich, data while also
gathering systematic, comparable data across the case stud-
ies. Also required is a significant degree of consistency in
research procedures across time as well as an in-depth, itera-
tive relationship with the data.

What this article adds

This article contributes to the argument that framing social
systems as ‘complex’ is useful for shaping the selection of
the most appropriate methods for evaluating public health
interventions. The practical evaluation case example

Fig. 2 Evaluation of Healthy Families NZ—design.

Source: Massey University Evaluation Team. (2017) Interim Evaluation Report: Healthy Families NZ. Massey University. Wellington.
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provided in this article takes a theoretical position that the
social systems, within which an intervention is being imple-
mented, are complex. While using existing methods, the
combination of approaches within a frame of social com-
plexity offers an innovative approach to public health evalu-
ation. At the time of writing this article the evaluation of
Healthy Families NZ is on-going. There will be further pub-
lications detailing both methods and findings to come. This
evaluation provides a unique opportunity to operationalize
and test the methods described, while extending their more
frequent use within other fields to the field of public health.
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Table 1 Data sources

Data sources Description summary

Demographic data collection Data, for selected demographic themes (including population size and structure, ethnicity, household

composition, employment, education, deprivation and household economic status), is extracted from the 2013

New Zealand Census for each location to provide a socio-demographic profile.

A composite socio-economic indicator—The New Zealand Index of Deprivation (NZDep2013)—extracted at

small area (meshblock) level within each Healthy Families NZ location.

Quantitative data A range of existing quantitative data from survey and routine administrative datasets are used to develop the

descriptive case studies and indicators.

Key data sources include the New Zealand Health Survey (NZHS) and B4 School Check administrative data.

Community stocktake [provided by

location workforce]

Standardized information relating to networks, organizations involved in each local ‘prevention system’, key

community stakeholders/‘movers and shakers’, number of settings (schools, workplaces, marae, sports clubs,

places of worship) and health related programmes within settings, local information and evidence available,

health related programmes/projects and initiatives and policies.

Qualitative data Relevant documents reviewed and analysed to inform the case studies include implementation roadmaps,

activities, performance monitoring reports, contracts, policy documents and other support materials.

Semi-structured interviews are undertaken with key informants who are pivotal to the implementation of the

initiative in each location.

Survey of stakeholders across

prevention system

Network structures and change in network can be a contextual variable to aid understanding of factors that

contribute to increased capacity, greater collective impact and changes in health behaviour.

A web-based survey asks respondents within identified organizations about working relationships between

organizations.

Evaluation
questions

Cases are
created (case

building)

Within-case
analysis

Systematic
cross-case
analyses

Findings

Fig. 3 QCA case process.
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