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Abstract

Background: Multimorbidity has many potential implications for healthcare delivery, but a particularly impor-
tant impact concerns the validity of trial evidence underpinning clinical guidelines for individual conditions. 
Objective: To review how authors of published trials of self-management interventions reported inclusion 
criteria, sample descriptions, and consideration of the impact of multimorbidity on trial outcomes. Methods: 
We restricted our analysis to a small number of exemplar long-term conditions: type 2 diabetes mellitus, coro-
nary heart disease, and chronic obstructive pulmonary disease. We focussed our search on published Cochrane 
reviews. Data were extracted from the trials on inclusion/exclusion, sample description, and impact on outcomes. 
Results: Eleven reviews consisting of 164 unique trials were identified. Sixty percent of trials reported exclud-
ing patients with forms of multimorbidity. Reasons for exclusion were poorly described or defined. Reporting of 
multimorbidity within the trials was poor, with only 35% of trials reporting on multimorbidity in their patient 
samples. Secondary analyses, exploring the impact of multimorbidity, were very rare. Conclusions: The impor-
tance of multimorbidity in trials is only going to become more important over time, but trials often exclude 
patients with multimorbidity, and reporting of multimorbidity in trials including such patients is generally poor. 
This limits judgements about the external validity of the results for clinical populations. A consistent approach 
to the conduct and reporting of secondary analyses of the effects of multimorbidity on outcomes, using current 
best-practice guidance, could lead to a rapid development of the evidence base.
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Introduction

Care for patients with long-term conditions is generally 
designed around the individual long-term conditions, 
whereas many patients in primary care have multimor-
bidity [1,2]. Key issues in the literature surrounding 
multimorbidity and its inclusion/reporting in trials are 
that of definition and measurement. Whilst there has 
been some debate around the terms used: multimorbid-
ity defined as “the co-existence of two or more chronic 
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conditions, where one is not necessarily more central 
than the others” [3] versus comorbidity which implies 
an index condition to which coexistent conditions relate 
or share an aetiology [4]. There are also potential issues 
around how multimorbidity or comorbidity are mea-
sured – either by using restricted lists of conditions (and 
different studies may use different lists) or whether all 
possible conditions are included. Added to this, there may 
also be differences as to which conditions are considered 
to qualify as long-term conditions (e.g. hypertension, 
hypercholesterolaemia, and high blood pressure may or 
may not be included as “long-term” conditions). There-
fore, defining and clearly describing patient samples in 
terms of the number of long-term conditions they have 
is extremely complex and lacks clear, agreed, and stan-
dardized reporting procedures.

Multimorbidity has many effects on patient experi-
ence and outcomes, but a particularly important impact 
of multimorbidity relates to the validity of trial evi-
dence underpinning clinical guidelines for individual 
conditions. There is some evidence that patients with 
multimorbidity are routinely excluded from many trials 
[5,6]. The impact of any particular intervention may be 
increased or decreased in patients with multimorbidity, 
and trial results (and the resulting guidelines) may lack 
external validity [7–9].

There are three main ways in which the presence of 
multimorbidity may impact on the external validity of 
trials [10].

�1. � Inclusion/exclusion: patients with multimorbidity 
may be excluded from trials. This will impact on 
the external validity of the results and the degree 
to which they can be applied to clinical popula-
tions exhibiting high levels of multimorbidity.

�2. � Sample description: trials may present data on rates 
and types of multimorbidity, which allows some 
assessment of the degree to which the results can 
be generalized to other populations.

�3. � Impact on outcomes: trials may present second-
ary or moderator analyses exploring the impact 
of the intervention on patients with and without 
multimorbidity.

Self-management as an exemplar

Self-management is increasingly seen as being key to 
the effective management of long-term conditions 
[11,12], because of the importance of health behavior 
in long-term conditions, and because of the potential 
for self-management to provide savings in healthcare 
costs. Multimorbidity may have particular implications 
for trials of self-management interventions, as these 
patients face complex management regimes [13] and 
difficult decisions about priorities [14]. Patients with 

multimorbidity are also likely to demonstrate charac-
teristics which will further limit self-management, such 
as poor general health [3], advanced age [15], cogni-
tive impairment [16], and low health literacy [17]. All 
these factors make it possible that effective self-man-
agement interventions may be less effective in patients 
with multimorbidity. The opposite effect is also possi-
ble. Patients with multimorbidity may have the greatest 
capacity to benefit, because their baseline health is poor, 
and because there are potential synergies in terms of 
management (e.g. several conditions may benefit from 
increased exercise or a better diet). However, another 
factor to consider is that of treatment burden. Patients 
with multiple conditions often have complex treatment 
regimens with little co-ordination between treatment 
and services for different conditions. Shifting the man-
agement of chronic diseases from the clinic to the home 
may present a considerable burden for some patients 
with multimorbidity [18]. Currently there is no clear 
evidence that self-management interventions are effec-
tive in patients with multimorbidity, which, in part, may 
be due to the way in which self-management trials are 
being reported.

The potential impacts discussed above may have 
important implications. If self-management inter-
ventions are less effective in those patients with 
multimorbidity, it is critical that new interventions are 
developed and evaluated to meet their needs. If existing 
interventions demonstrate equal or greater effectiveness 
in patients with multimorbidity, then there is a need to 
ensure that services prioritize referral and support for 
patients with multimorbidity to ensure that they achieve 
these benefits.

A number of published articles have explored how 
trials currently report and treat multimorbidity in 
disease-specific intervention trials [8,9]. The current 
study explores how authors of published trials of self-
management interventions have managed inclusion, 
sample description, and consideration of the impact of 
multimorbidity on outcomes within trials. This article 
assesses current approaches to these issues and consid-
ers implications for evidence synthesis, and future trial 
reporting and analysis.

Materials and Methods

To achieve our aims, we restricted our analysis to three 
exemplar conditions, where multimorbidity is com-
mon [19] and where there is a known self-management 
literature. The disorders chosen were type 2 diabetes 
mellitus (DM), coronary heart disease (CHD), and 
chronic obstructive pulmonary disease (COPD). Fur-
thermore, we restricted our initial search to published 
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Cochrane reviews. Many of the core self-management 
interventions in our exemplar groups have already 
been assessed through the Cochrane review process. 
Restricting our search to published Cochrane reviews 
reduced the scope of the review to a manageable size, 
but ensured that the source reviews were themselves of 
consistent quality.

Search strategy

We searched the Cochrane Database of Systematic 
Reviews using a standardized list of search terms for 
self-management interventions developed for a previ-
ous study (see Supplementary Table 1). We defined a 
self-management support intervention as “one primarily 
designed to develop the abilities of patients to undertake 
management of health conditions through education, 
training, and support to develop patient knowledge, 
skills, or psychological and social resources”.

One researcher made assessments about the eligibility 
of the reviews in terms of disease and self-management 
interventions. We identified all unique trials within those 
reviews, and accessed the full text of those trials to con-
duct data extraction. Non-English-language papers were 
excluded because of a lack of funds for translation. A second 
researcher cross-checked the reviews for inclusion, and a 5% 
sample of the 164 unique trials.

Data extraction and analysis

We extracted data from each trial within the included 
reviews, on patient inclusion, assessment, and outcome, 
as it is related to conditions other than the index con-
dition. We present a narrative description of reporting 
in relation to multimorbidity in the included trials, in 
terms of:

1. � Inclusion/exclusion: proportion of studies exclud-
ing patients with multimorbidity at baseline. 
Any condition-specific exclusions and reasons for 
exclusions were extracted.

2. � Sample description: reporting of patient characteris-
tics in terms of multimorbidity.

3. � Impact on outcome: (i) analyses of the impact of mul-
timorbidity on outcomes through secondary and 
moderator analyses, or (ii) analysis of outcomes on 
comorbid conditions.

Results

Modified PRISMA (Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses) diagrams have 
been used to illustrate the number of trials identified 
from Cochrane reviews and the number of included trials 

reporting on multimorbidity. See Figures 1 (DM trials), 2 
(CHD trials), and 3 (COPD trials). The figures show the 
number of Cochrane reviews identified, the total number 
of trials within those reviews, and the number of unique 
trials once duplicates (n=10; 5%) and non-English-lan-
guage papers (n=9; 5%) were removed. The figures also 
record the data extracted from the studies in terms of 
our three domains. Further information on the number 
of Cochrane reviews screened for each condition and the 
reasons for excluding reviews is available in the Supple-
mentary Materials and Methods. A list of the included 
Cochrane reviews is provided in Supplementary Table 2.

Inclusion/exclusion

In total, across conditions, 60% of trials reported exclud-
ing patients with multimorbidity. However, the number 
of studies excluding patients based on multimorbidity 
was not equal across conditions. The majority of DM 
trials (n=46; 63%) included patients with multimor-
bidity. In contrast, the number of CHD and COPD 
studies that included patients with multimorbidity 
was much lower, 20% (n=11) and 22% (n=8), respec-
tively. The main exclusions were of patients where diet/
exercise was contraindicated for their health or where 
they were unable to take part in general physical activ-
ity (COPD, 44%; CHD, 40%; DM, 14%). Patients 
with severe or life-threatening conditions were also 
frequently excluded (CHD, 31%; COPD, 22%; DM, 
16%) although inclusion in this category and how it was 
assessed was generally not defined by the authors. Some 
studies also excluded comorbid mental illness (CHD, 
14.5%; DM, 12%; COPD, 8%), the parameters of which 
were generally left undefined.

We tried to quantify the impact of excluding patients 
with multimorbidity on recruitment rates for the trials. 
However, only 21% of trial papers reported the actual 
number of potential participants who were excluded 
due to multimorbidity (as separate from an overall num-
ber of patients excluded for any reason). As with the 
reporting of exclusion criteria and sample descriptions, 
the detail available from CHD trials (n=14) was much 
better than that of COPD (n=6), and DM (n=1). As a 
percentage of the total participants screened for these 
trials, where data were available, 22.5% (3,915/17,417) 
of patients were excluded due to multimorbid condi-
tions. Percentages of patients excluded from trials due to 
multimorbid conditions ranged from 4% to 60% of total 
screened participants.

Sample description

Reporting of multimorbid conditions within the tri-
als was lacking in most cases, with only 35% of trials 
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Figure 1  Modified PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) diagram for type 2 diabetes mellitus (DM). 
The diagram shows the number of Cochrane reviews identified (n=6), the total number of trials within those reviews (n=83), and the number of 
unique trials once duplicate and non-English-language papers were removed (n=73). The diagram also records the data extracted from the studies 
in terms of our three aims.

reporting on multimorbidity in their patient samples. 
Again, levels of reporting differed across conditions. 
Only 19% of DM trials reported any other long-term 
conditions within their patient samples. CHD trials 
were much more likely to report multimorbidity than 
DM trials, with 58% reporting on multimorbid con-
ditions within their patient samples. COPD trials also 
had better reporting rates than DM trials, with 33% 
of trials reporting on some multimorbid conditions. 
As stated previously, a significant proportion of trials 
reported including patients with multimorbidity. One 
might expect that trials including patients with mul-
timorbidity would be more likely to report rates of 
multimorbidity in their sample data. However, of the 
65 trials that included patients with multimorbidity, 
only 25% (n=16) reported on multimorbidity in their 
patient samples. The majority of those trials that did 

report multimorbidity reported a mean number of mul-
timorbid conditions (n=6): very few reported the rates 
of specific conditions.

Impact on outcome

In total, across conditions, just three trials (1.8%) 
reported secondary analysis of multimorbidity as a mod-
erator [20–22]. Three trials reported on impact of the 
intervention on comorbid depression/anxiety [23–25], 
and two trials used multimorbidity in the analysis as a 
covariate [26,27].

Only one DM trial conducted moderator analyses to 
evaluate potential interaction effects on all outcomes, 
which included number of multimorbid conditions [20]. 
The authors reported that all moderator analyses were 
non-significant at p<0.01. There were three DM trials 
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analysis for moderation by multimorbidity. Blake and 
colleagues stated that baseline multimorbidity was 
included as an independent variable in the analysis of 
morbidity outcomes [22]. However, this trial does not 
report the outcome of these analyses, but concludes that 
it is unlikely that comorbidity confounded the results.

Discussion

Summary

The aim of this research was to determine how authors 
of published trials of self-management interventions 
have managed inclusion, description, and impact of 
multimorbidity in exemplar disorders. Although it is 

[23–25] that included anxiety/depression as an out-
come variable and therefore reported on intervention 
impact on comorbid anxiety/depression. Only three 
CHD trials reported the inclusion of multimorbidity 
in their analyses [21,26,27]. Peikes et al. controlled for 
prior diagnoses on 10 other chronic conditions, in their 
regression modeling [21]. Clark et al. measured impact 
on a range of symptoms and concluded that patients 
experienced less impact of all types of symptoms, that is, 
symptoms beyond just those associated with their heart 
condition [26]. In their analysis, Zwisler et al. reported 
that after adjusting for age and comorbidity, mortality 
was almost twice as high among the non-participants 
compared with the participants at 12 months (relative 
risk, 1.87; 95% confidence interval [CI], 1.19–2.85) 
[27]. Only one COPD trial reported any secondary 
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Figure 2  Modified PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) diagram for coronary heart disease (CHD). 
The diagram shows the number of Cochrane reviews identified (n=3), the total number of trials within those reviews (n=60), and the number of 
unique trials once duplicates and non-English-language papers were removed (n=55). The diagram also records the data extracted from the studies 
in terms of our three aims.
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often assumed that many clinical trials exclude patients 
with multimorbidity, we found that many trials did not 
exclude patients with multimorbidity, although many 
trials failed to clearly report their definitions of condi-
tions that were excluded. Mental health problems, such 
as depression, are highly prevalent in patients with mul-
timorbidity, and there is evidence that the combination 
of depression and other long-term conditions is particu-
larly problematic [28]. It is noteworthy that the lack of 
detail about multimorbidity as an exclusion was particu-
larly evident in terms of mental illness: there were no 
descriptions about what was classed as a mental illness, 
severity of the illness, or whether the illness was current 
or patients had a history of illness, and also about how 
this information was obtained.

In terms of sample descriptions, the information that 
the authors collected/reported was very limited. Many 

trials consistently failed to report levels of multimorbid-
ity within their included patient samples, which limits 
the ability of the reader to assess external validity of trial 
results. Particularly noteworthy were those trials that 
stated they had not excluded patients based on multi-
morbidity, but then gave no information at all about 
other long-term conditions in their patient samples. 
Finally, the impact of multimorbidity as a modera-
tor of treatment effect was very rare and inconsistently 
reported. This means that it was not possible to draw any 
conclusions about the impact of multimorbidity on the 
effectiveness of self-management interventions.

Literature

Our results support previous work that identi-
fies the problem of lack of clear reporting of patient 
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Figure 3  Modified PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) diagram for chronic obstructive 
pulmonary disease (COPD). The diagram shows the number of Cochrane reviews identified (n=2), the total number of trials within those reviews 
(n=40), and the number of unique trials once duplicate and non-English-language papers were removed (n=36). The diagram also records the data 
extracted from the studies in terms of our three aims.
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multimorbidity is common [32]. The size and scope 
of the existing self-management literature is such that a 
comprehensive search across all conditions and interven-
tions was beyond the scope and resources of the current 
review. However, we feel that restriction to Cochrane 
reviews made sense, to ensure a consistent level of qual-
ity. The three exemplar conditions were chosen because 
they are conditions that are likely to be helped by, and 
are therefore linked with, self-management interventions. 
Rates of comorbidity and multimorbidity are also high in 
these conditions. However, limiting the review to just three 
exemplar conditions may mean that there is a body of 
literature for self-management interventions in other long-
term conditions that does adequately consider the impact 
and implications of multimorbidity on the external validity 
of the results, but we feel that this is unlikely. Another limi-
tation to the scope of the study was the exclusion of trials 
not published in the English language (n=9). We did not 
have the resources for the translation of these articles, but 
this represented a small number of trials (5% of the unique 
trials) so we would not expect this to have impacted the 
results or conclusions drawn by this review.

Informing research/clinical practice

Self-management interventions are increasingly being 
promoted for the care and maintenance of patients with 
long-term conditions. Strategies tend to focus on pro-
viding knowledge to patients about their condition(s) 
and to promoting healthy behaviors, such as diet and 
exercise. Due to either the exclusion of patients with 
multimorbidity, the poor reporting of patient sample 
characteristics, and the lack of analysis of moderators, 
it is not possible for clinicians to make informed deci-
sions about whether a self-management intervention is 
an appropriate intervention for a particular patient.

Despite the high prevalence of multimorbidity, treat-
ment guidelines have continued to be based on trials that 
either exclude patients with multimorbidity or fail to 
report clear descriptions of the patient sample, because 
this is all that is available. A recent press release by the 
chairman of NICE (National Institute for Health and 
Care Excellence) states that new more clinically relevant 
guidelines taking into account the complexity of patients 
seen in general practice are being developed [33]. How-
ever, as this review has shown, it will be difficult to 
make recommendations about the appropriateness of 
interventions for patients with multimorbidity, based on 
the current published research.

Inclusion/exclusion

Sample selection is often restricted to those most likely 
to respond to an intervention and by the need to achieve 

characteristics in clinical trials [29]. They also support 
the view that there is a lack of published information, 
needed to support clinical decision-making, in patients 
with multimorbidity [7,30]. The review carried out by 
Boyd et al. focussed on both drug therapies and those 
which implemented a diet or exercise interventions 
in patients with COPD, heart failure, type 2 DM, or 
stroke [30]. The authors of the review reported that the 
replicability of both inclusion and exclusion was only 
moderate. They also showed that the reporting of mul-
timorbidity was very limited, with only 43.5% of trials 
describing the prevalence of any comorbidity [30]. This 
figure is similar to our results in which only 35% of trials 
described the prevalence of any comorbidity.

Research by Fortin et al. looked at how patient character-
istics were reported in five randomly selected hypertension 
trials. They stated that none of the five trials reported how 
many patients with comorbidity were excluded or how 
many patients participated after meeting the inclusion 
criteria [7]. Applying the same inclusion criteria to their 
own patient database, the percentage of eligible patients 
who also had comorbidity ranged from 89% to 100%, and 
the mean number (±standard deviation) of chronic con-
ditions among patients ranged from 5.5±3.3 to 11.7±5.3 
[7]. Their results show that given a general primary-care 
population most, if not all, patients in a trial sample have 
comorbidity, but trials are not reporting these data.

Unlike the Boyd et al.’s review [30], our review focusses 
specifically on self-management interventions. We chose 
self-management programmes because self-management is 
the recommended clinical practice for patients with long-
term conditions, and because there are good theoretical and 
empirical reasons why multimorbidity would be particu-
larly important in these conditions. To be clinically useful, 
the results of trials must be relevant to definable groups of 
patients in particular settings [5]. However, as we describe, 
it is not always easy to find the information needed to 
do this in trial reports. As it has previously been noted, 
publication of trial methods, the analyses carried out, and 
the information reported is at the discretion of the authors 
[31]. As was found in the review by Ross et al., key analyses 
that might have been conducted to better inform clinical 
practice, such as secondary analysis of moderator effects, are 
often not conducted, or not reported by trial authors [31]. 
Improved data-sharing from trials may improve clarifica-
tion of trial participants and allow further analyses into the 
impact of multimorbidity on patient outcomes [31].

Strengths/limitations

Trials and reviews are used to inform clinical decision-
making, and our study explored how these trials managed 
the issue of multimorbidity. It looked at how this is dealt 
with, within and across major long-term conditions where 
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high internal validity. This type of study may be good 
to test initial efficacy but is insufficient to determine 
treatment recommendations and should be followed 
by effectiveness studies that use patient samples more 
representative of clinical populations. However, further 
effectiveness trials are rarely being conducted in self-
management intervention studies.

Sample descriptions

As described in our results, trials do not always exclude 
patients with multimorbidities, and so if the patient 
samples were more clearly described in these trials, any 
positive results should be replicable in normal clinical 
populations. Poor reporting of patient characteristics 
in terms of multimorbidity means that it is not easy to 
draw conclusions about the effectiveness of self-manage-
ment interventions in patients with multiple long-term 
conditions, and there is no clear evidence of whether 
multimorbidity impacts on the outcomes of self-man-
agement interventions [6].

Better reporting of sample demographics and base-
line data as a standard, would make it easier to identify 
whether patient samples used in trials are representative 
of normal clinical populations, although it is dependent 
on agreed systems for defining and reporting multimor-
bidity [1,32,34].

Impact on outcomes

The lack of secondary analyses on trial results means it 
is not possible to determine whether self-management 
interventions are particularly good for those with multi-
morbidity, i.e., they have benefitted the most or conversely, 
they have not benefitted from the intervention as much 
as those with a single condition. A consistent approach 
to the conduct and reporting of secondary analyses of 
the effects of multimorbidity on outcomes, using cur-
rent best-practice guidance [35,36], could lead to a rapid 
development of the evidence base.

Improving data-sharing between clinical trials could sig-
nificantly improve the information we have on the impact 
of multimorbidity on self-management interventions. The 

availability of archived datasets [31] does provide a plat-
form for researchers to conduct individual patient data 
analyses on moderator variables, such as multimorbidity 
[10,37]. However, there may be significant limits to the 
ability to “recover” data about multimorbidity from exist-
ing datasets, and the main impact on better conduct and 
reporting may be in trials going forward. Datasets like the 
planned “care.data” [38] will allow researchers to observe 
the effects of multimorbidity on newly introduced inter-
ventions. Rapid action on this issue is thus required if 
improvements are to be made.

Conclusions

A proportion of self-management intervention tri-
als exclude patients with multimorbidity, even though 
patients with multimorbidity are the most common in 
clinical practice. Trials need to be more inclusive to 
improve external validity of trial results. The current 
standard for reporting multimorbidity in self-manage-
ment intervention participant samples is poor. Improved 
reporting of sample demographic data and secondary 
analyses for any potential moderator effect of multi-
morbidity is needed in order to assess the utility of the 
evidence base for self-management interventions on 
patients with multimorbidity.
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