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Abstract

Objectives: Meta-analyses using individual patient data (IPD) rather than aggregated data are increasingly applied to analyze sources
of heterogeneity between trials and have only recently been applied to unravel multicomponent, complex interventions. This study reflects
on methodological challenges encountered in two IPD meta-analyses on self-management interventions in patients with heart failure or
chronic obstructive pulmonary disease.

Study Design and Setting: Critical reflection on prior IPD meta-analyses and discussion of literature.
Results: Experience from two IPD meta-analyses illustrates methodological challenges. Despite close collaboration with principal in-

vestigators, assessing the effect of characteristics of complex interventions on the outcomes of trials is compromised by lack of sufficient
details on intervention characteristics and limited data on fidelity and adherence. Furthermore, trials collected baseline variables in a highly
diverse way, limiting the possibilities to study subgroups of patients in a consistent manner. Possible solutions are proposed based on les-
sons learnt from the methodological challenges.

Conclusion: Future researchers of complex interventions should pay considerable attention to the causal mechanism underlying the
intervention and conducting process evaluations. Future researchers on IPD meta-analyses of complex interventions should carefully
consider their own causal assumptions and availability of required data in eligible trials before undertaking such resource-intensive IPD
meta-analysis. � 2017 Elsevier Inc. All rights reserved.
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1. Introduction

Interventions to support the self-management of patients
with a chronic condition have received increasing attention
over the past years [1]. Like other behavioral interventions,
self-management interventions contain multiple interacting
components and can be considered ‘‘complex interven-
tions’’ [2]. In such interventions, patients are taught new
complex skills, such as monitoring signs and symptoms

to detect deterioration, adherence to drug treatment, or life-
style change, and they are expected to apply those skills in
their daily lives [3,4]. The potential of self-management in-
terventions lies in providing health benefits for patients as
well as reducing the burden on health care utilization [1].

Pooled evidence from early randomized trials seemed to
favor self-management interventions in patients with
various chronic conditions for a range of outcomes
[5e8], but several more recently conducted large random-
ized trials have shown no effects [9e13], or even negative
effects [14,15]. This inconsistency has tempered the initial
enthusiasm for self-management interventions and raised
questions regarding large-scale implementation. These het-
erogeneous findings can partly be attributed to the complex
nature of self-management interventions: evaluated inter-
ventions varied considerably regarding intensity, duration,
mode, and content. Additionally, variations between
included study populations might play a role, as certain
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What is new?

Key findings
� Assessing the effect of intervention characteristics

with use of individual patient data (IPD) meta-
analysis is compromised by few details on inter-
vention characteristics and limited data on fidelity
and adherence.

� Baseline variables are collected in a highly diverse
way, limiting the possibilities to study subgroups
of patients in a consistent manner across trials.

What this adds to what was known?
� Trials on multicomponent self-management inter-

ventions have shown heterogeneous results,
yielding new questions regarding the effectiveness
of such interventions, for which IPD meta-analyses
are increasingly applied.

� Methodological challenges encountered in two IPD
meta-analyses on self-management interventions
may help researchers to carefully prepare the
resource-intensive IPD meta-analyses.

What is the implication and what should change
now?
� Future researchers of multicomponent interven-

tions should pay considerable attention to the
causal mechanism underlying the intervention
and conducting process evaluations.

� Researchers who are planning to undertake IPD
meta-analyses of complex interventions are
advised to carefully consider their own causal as-
sumptions and availability of required data in
eligible trials before undertaking the resource-
intensive IPD meta-analysis.

patients may respond better to the self-management inter-
vention than others.

Meta-analysis or meta-regression techniques can be
used to explore the heterogeneity in outcomes across trials
and assess which program-specific characteristics are asso-
ciated with better outcomes [16]. Identifying subgroups of
patients who benefit most from an intervention in a ‘‘clas-
sical’’ aggregated data meta-analysis is often subject to
ecological bias [17]. For example, trials including patients
with on average more severe symptoms might yield a
larger effect than trials including patients with on average
less severe symptoms. This does not necessarily mean that
the intervention will have a large effect in an individual pa-
tient with more severe symptoms. Furthermore, individual
trials often lack power for subgroup analyses [18,19].

Meta-analyses using individual patient data (IPD) may
overcome these issues [18,19]. IPD meta-analysis allows
for checking the data uncertainties with principal investiga-
tors, enables a uniform statistical analysis [18], and pro-
vides better power for subgroups analyses [20]. This
approach has been mainly executed to study pharmacolog-
ical treatments for cancer and cardiovascular disease [18]
and has only recently been applied to evaluate complex in-
terventions [21].

Based on our experience with two IPD meta-analyses of
self-management interventions in patients with chronic
heart failure (CHF) and in patients with chronic obstructive
pulmonary disease (COPD), we provide a critical reflection
on the value of this study design to unravel multicomponent
interventions. This may provide valuable insights for other
researchers and clinicians in the field of complex interven-
tions in chronic disease. We will first briefly address the
findings of our project to provide a background context.
Subsequently, we will critically reflect on methodological
challenges encountered and how the IPD meta-analyses
contributed to the initial objectives.

2. Findings from the IPD meta-analyses

The two IPD meta-analyses included 20 trials on pa-
tients with CHF (n 5 5,624) and 14 trials on patients with
COPD (n 5 3,282), respectively. The major findings have
been presented elsewhere [22e25] and are summarized in
Table 1. The duration of self-management interventions
for patients with CHF ranged from 0.5 to 18 months, and
the majority was delivered to individual patients by a
specialized nurse. Two interventions used a group
approach, and two interventions consisted of case manage-
ment by telephone. The interventions for patients with
COPD ranged from 1 day to 24 months with the majority
including an action plan and consisting of individual ses-
sions with a nurse. Overall, self-management interventions
showed beneficial effects on health-related quality of life at
12 months and reduced disease-specific hospitalization both
in patients with CHF and in patients with COPD. The main
aim of both IPD meta-analyses was to identify (program or
patient specific) determinants of the success of self-
management interventions. Effects in subgroups of patients
were analyzed in a one-stage approach, in which all obser-
vations were analyzed simultaneously while accounting for
clustering within studies [17]. A two-stage approach was
applied for the analysis of program characteristics, by esti-
mating the intervention effect within one study and subse-
quently pooling the effects across studies, as a one-stage
approach was not possible for reasons explained in the
following. The effects of specific program characteristics
and patient subgroups benefiting from the self-
management intervention were only observed for a
selection of outcomes, whereas any characteristic modi-
fying the treatment effect can be expected to do so across
multiple health outcomes. The diffuse pattern of differential
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