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Complex interventions: how “out of control” can a
randomised controlled trial be?
Penelope Hawe, Alan Shiell, Therese Riley

Complex interventions are more than the sum of their parts, and interventions need to be better
theorised to reflect this

Many people think that standardisation and ran-
domised controlled trials go hand in hand. Having an
intervention look the same as possible in different
places is thought to be paramount. But this may be why
some community interventions have had weak effects.
We propose a radical departure from the way large
scale interventions are typically conceptualised. This
could liberate interventions to be responsive to local
context and potentially more effective while still allow-
ing meaningful evaluation in controlled designs. The
key lies in looking past the simple elements of a system
to embrace complex system functions and processes.

Divergent views
The suitability of cluster randomised trials for evaluat-
ing interventions directed at whole communities or
organisations remains vexed.1 It need not be.2 Some
health promotion advocates (including the WHO
European working group on health promotion evalua-
tion) believe randomised controlled trials are inappro-
priate because of the perceived requirement for
interventions in different sites to be standardised or
look the same.1 3 4 They have abandoned randomised
trials because they think context level adaptation,
which is essential for interventions to work, is
precluded by trial designs. An example of context level
adaptation might be adjusting educational materials to
suit various local learning styles and literacy levels.

Lead thinkers in complex interventions, such as the
UK’s Medical Research Council, also think that trials of
complex interventions must “consistently provide as
close to the same intervention as possible” by
“standardising the content and delivery of the
intervention.”5 By contrast, however, they do not see
this as a reason to reject randomised controlled trials.

These divergent views have led to problems on two
fronts. Firstly, the field of health promotion is being
turned away from randomised controlled trials.1 3 4

This could have heavy consequences for the future
accumulation of high quality evidence about preven-
tion. Secondly, when trials with organisations and
whole communities do go ahead, the story is
consistently becoming one of expensive failure—that is,
weak or non-significant findings at huge cost.6–8 Could
one of the reasons for the interventions not working be
that the components have been overly standardised?

Something has to change. The current view about
standardisation is at odds with the notion of complex
systems. We believe that an alternative way to view
standardisation could allow state of the art interven-
tions (and ones that might look different in different
sites) to be more effective and to be meaningfully
evaluated in a randomised controlled trial. First,

however, we have to re-examine our understanding of
the term complex intervention.

What is a complex intervention?
The MRC document A Framework for the Development
and Evaluation of Randomised Controlled Trials for
Complex Interventions argues that “the greater the diffi-
culty in defining precisely what exactly are the ‘active
ingredients’ of an intervention and how they relate to
each other, the greater the likelihood that you are deal-
ing with a complex intervention.”5 The document gives
examples of complex interventions from the setting up
of new healthcare teams, to interventions to get
treatment guidelines adopted, to whole community
education interventions. Setting aside the problem that
this definition is also consistent with a poorly thought
through intervention, we believe that the field could
benefit by delving further into complexity science.

Complexity is defined as “a scientific theory
which asserts that some systems display behavioral
phenomena that are completely inexplicable by any
conventional analysis of the systems’ constituent
parts.”9 Reducing a complex system to its component
parts amounts to “irretrievable loss of what makes it a
system.” 9 Those of us who have decomposed interven-
tions into components for process evaluation might
feel uncomfortable at this point. Yes, we may have been
able to describe an intervention, say, simply in terms of
the percentage of general practitioners who attend the
training workshops and the percentage of patients who
report having read the leaflets. Thinking about process
evaluation in this way is the norm.10 11 But by doing so,
have we really captured the essence of the interven-
tion? We have, if all we think our intervention to be is
the sum of the parts. But that is not, by definition, a
complex intervention. It remains a simple one.

Standardising complex interventions
So, could a controlled trial design (which requires
something to be replicable and recognisable as the
intervention in each site) ever be appropriate to evalu-
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ate a (truly) complex intervention? The answer is yes.
The crucial point lies in “what” is standardised. Rather
than defining the components of the intervention as
standard—for example, the information kit, the
counselling intervention, the workshops—what should
be defined as standard are the steps in the change
process that the elements are purporting to facilitate or
the key functions that they are meant to have. For
example, “workshops for general practitioners” are
better regarded as mechanisms to engage general
practitioners in organisational change or train them in
a particular skill. These mechanisms could then take
on different forms according to local context, while
achieving the same objective. 12 (table).

Defining integrity of interventions
With most (simple) interventions, integrity is defined as
having the “dose” delivered at an optimal level and in
the same way in each site.10 Complex intervention
thinking defines integrity of interventions differently.
The issue is to allow the form to be adapted while
standardising the process and function. Some prec-
edents exist here. For example, Mullen and colleagues
conducted a meta-analysis of 500 patient education
trials and showed that interventions were more likely
to be effective if they met particular criteria fitting with
behavioural change theory—for example, being
tailored to the patient’s individual learning needs or
being set up to provide feedback about a patient’s
progress.17 The indicators of quality were driven by
theory and concerned the functions provided by the
key elements of the intervention rather than the
elements themselves (such as a video).

Context level adaptation does not have to mean
that the integrity of what is being evaluated across mul-
tiple sites is lost. Integrity defined functionally, rather
than compositionally, is the key.

Real world contexts
We are not the first to think this way. In school health,
Durlak discussed non-standard interventions that
“cannot be compartmentalised into a predetermined
number and sequence of activities.”18 This sounds like
complex interventions. Characterised by activities like
capacity building and organisational change, these

interventions have specific, theory driven principles
that ensure that non-standard interventions (different
forms in different contexts) conform to standard proc-
esses. They are still evaluable by randomised controlled
trials. Indeed, a randomised controlled trial of such an
intervention (which is “out of control” to some ways of
thinking) might be exactly what is required to provide
more convincing evidence that community develop-
ment interventions are effective.

More studies of this type would help to reverse the
current evidence imbalance when policy makers weigh
up “best buys” in health promotion. At present they
often have to compare traditional areas like asthma
education (which usually come with randomised
controlled trial evidence) with community develop-
ment (which is usually supported only with case study
evidence).19 The more conservative, patient targeted
interventions backed by randomised controlled trials
generally win hands down.19

Rethinking ways to use the intervention-context
interaction to maximum effect may make complex
interventions stronger. The MRC document on
complex intervention trials calls for standardisation
but also recognises the need in the exploratory phase
to “describe the constant and variable components of a
replicable intervention.”5 But it does not say how to
make this distinction.

An alternative way of thinking about standardisa-
tion may help. The fixed aspects of the intervention are
the essential functions. The variable aspect is their
form in different contexts. In this way an intervention
evaluated in a pragmatic, effectiveness, or real world
trial would not be defined haphazardly, as it sometimes
is now,20 as the default option for whenever researchers
were not able to accomplish the standardised
components that they idealised. Instead, with lateral
thinking, theorising about the real world context would
become the ideal,21 22reversing current custom.23 That
is, instead of mimicking trial phases which assume that
the “best” or the “ideal” comes from the laboratory and
gets progressively compromised in real world applica-
tions, community trial design would start by trying to
understand communities themselves as complex
systems and how the health problem or phenomena of
interest is recurrently produced by that system.

Example of alternative ways to standardise a whole community intervention to prevent depression in a cluster trial*

Principle of intervention

Type of standardisation

By form By function

To educate patients about depression All sites distribute the same written patient
information kit

All sites devise ways to distribute information tailored
to local literacy, language, culture, and learning
styles

To improve detection, management, and referral of
patients in primary care

All sites hold a series of three in-service training
workshops for general practitioners with preset
curriculums

Local health authorities are provided with materials
and resources to devise in-service training tailored to
local schedules, venues, and preferred learning
methods

To involve local residents and decision makers in
order to increase uptake, effectiveness, and
sustainability of the intervention

A local intervention steering committee is convened
in each site with representatives of pre-specified
organisations

Mechanisms are devised to engage local key
agencies and consumers in decision making about
the intervention. Suggested options: steering
committee, consultations, surveys, website,
phone-ins

To harness and facilitate material, emotional,
informational, and affirmational support across
social networks of people in particular life stages

All mothers of new babies are invited to join
discussion and mutual support groups. People
moving into nursing homes receive three friendly
visits from a designated resident

Methods to alter network size, network diversity,
contact frequency, reciprocity, or types of exchanges
are tailored to subgroup preferences

* Hypothetical example drawing on published studies13-16 and reflecting a sample of principles depending on the intervention theory.
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Conclusion
The shackles of simple intervention thinking may
prove hard to throw off. Although an intervention may
be described as complex, the signs of simple interven-
tion thinking will be apparent in how the intervention
is described and whether integrity is tied to the extent
to which certain standardised forms are present. Inves-
tigators should justify the approach they take with
interventions—that is, whether interventions are
theorised as simple or complex. Complex systems
rhetoric should not become an excuse to mean
“anything goes.” More critical interrogation of
intervention logic may build stronger, more effective
interventions.
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Summary points

Standardisation has been taken to mean that all
the components of an intervention are the same
in different sites

This definition treats a potentially complex
intervention as a simple one

In complex interventions, the function and
process of the intervention should be
standardised not the components themselves

This allows the form to be tailored to local
conditions and could improve effectiveness

Intervention integrity would be defined as
evidence of fit with the theory or principles of the
hypothesised change process

Birth of a baby girl and social stigma

While working as a junior resident in India, I was posted to the
neonatology ward of a hospital serving a rural area, where most
of the babies born belonged to families from the surrounding
countryside.

I soon realised that the birth of a baby girl was regarded as a
calamity by the family, particularly by the father’s mother. It was
considered so bad that sometimes even the mother detested her
newborn baby (although emotionally still cuddling her). The
mother, still recovering from the trauma of the delivery, fearfully
anticipated the possibility of rejection by her in-laws. In the worst
cases the poor baby girl was abandoned by the family and left for
adoption. In contrast, if a baby boy was born it was a joyous
occasion. The family would bring sweets for the nurses and

doctors as a mark of happiness and gratitude. I was really shaken
by seeing this level of discrimination faced by baby girls.

Then it happened, a baby girl was born and we all got sweets.
The family was overjoyed with the news of the birth of the baby
girl. This came as a surprise to all of the hospital staff. Later on, I
learnt from one of the nursing staff that the baby was the first girl
child in this family after two generations. Then I thought that all
was not lost and a silver lining could be seen in the grey clouds.

I wish that every baby girl born in this world could receive a
similar welcome. Since then I have cherished this dream that one
day this social stigma of having a baby girl will disappear from
our society.

Afshan Salim paediatrician, Hull
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