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ABSTRACT
Objectives: To systematically assess registration
details of ongoing randomised controlled trials (RCTs)
targeting 10 common chronic conditions and
registered at ClinicalTrials.gov and to determine the
prevalence of (1) trial records excluding patients with
concomitant chronic condition(s) and (2) those
specifically targeting patients with concomitant chronic
conditions.
Design: Systematic review of trial registration records.
Data sources: ClinicalTrials.gov register.
Study selection: All ongoing RCTs registered from
1 January 2014 to 31 January 2015 that assessed an
intervention targeting adults with coronary heart
disease (CHD), hypertension, heart failure,
stroke/transient ischaemic attack, atrial fibrillation, type
2 diabetes, chronic obstructive pulmonary disease,
painful condition, depression and dementia with a
target sample size ≥100.
Data extraction: From the trial registration records,
2 researchers independently recorded the trial
characteristics and the number of exclusion criteria and
determined whether patients with concomitant chronic
conditions were excluded or specifically targeted.
Results: Among 319 ongoing RCTs, despite the high
prevalence of the concomitant chronic conditions,
patients with these conditions were excluded in 251
trials (79%). For example, although 91% of patients
with CHD had a concomitant chronic condition, 69% of
trials targeting such patients excluded patients with
concomitant chronic condition(s). When considering
the co-occurrence of 2 chronic conditions, 31% of
patients with chronic pain also had depression, but 58%
of the trials targeting patients with chronic pain excluded
patients with depression. Only 37 trials (12%) assessed
interventions specifically targeting patients with
concomitant chronic conditions; 31 (84%) excluded
patients with concomitant chronic condition(s).
Conclusions: Despite widespread multimorbidity, more
than three-quarters of ongoing trials assessing

interventions for patients with chronic conditions
excluded patients with concomitant chronic conditions.

BACKGROUND
Non-communicable chronic conditions are
major public health challenges.1 Multimorbidity,
defined as the coexistence of chronic con-
ditions, is becoming the norm in primary
care settings.2 3 Its prevalence is increasing
and represents 23% in the general popula-
tion; that is, one in four adults is affected.4

Overall, more than half of patients with a

Strengths and limitations of this study

▪ This is the first study assessing the exclusion of
patients with concomitant chronic conditions
from ongoing randomised controlled trials
(RCTs) registered in ClinicalTrials.gov and asses-
sing interventions for patients with common
chronic conditions.

▪ We systematically assessed exclusion criteria
reported in trial registration records of RCTs
assessing interventions for patients with
common chronic conditions and registered in
ClinicalTrials.gov according to the prevalence of
the co-occurrence of chronic conditions.

▪ Results may not be completely consistent with
the exclusion criteria reported in the trial proto-
col and may underestimate the prevalence of
excluding patients with concomitant chronic con-
ditions in trials.

▪ The characteristics of patients actually included
in these trials were not assessed. Some patients
with concomitant chronic conditions may be
excluded by investigators even if no exclusion
criterion was listed in the protocol.
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chronic condition have multimorbidity5 and have an
average of three chronic conditions.6 In the primary
care setting, only 2.8–25.4% patients with a common
chronic condition have no other chronic conditions.5

Despite this high prevalence of multimorbidity, clinical
practice guidelines mainly focus on single chronic con-
ditions and are not relevant for people with multiple
chronic conditions.7–10 Indeed, polypharmacy (ie, the
chronic coprescription of several drugs) is often the con-
sequence of applying disease-specific guidelines to
patients with concomitant chronic conditions. One con-
sequence of polypharmacy is the high rate of adverse
drug reactions, mainly from drug–drug interactions,
which increase with the number of coexisting diseases
and number of drugs prescribed.10 To develop appropri-
ate guidelines for these patients, researchers need high-
quality evidence for patients with concomitant chronic
conditions, particularly from randomised controlled trials
(RCTs). Although we can never have good evidence for
every possible combination of conditions,11 RCTs assessing
treatment for a specific chronic condition should not
exclude patients with concomitant chronic conditions.
This study examined ongoing RCTs targeting 10

common chronic conditions and registered at
ClinicalTrials.gov. We assessed the prevalence of trial
records excluding patients with concomitant chronic con-
dition(s) and those specifically targeting patients with
concomitant chronic conditions.

METHODS
We performed a systematic review of records of trials
registered at ClinicalTrials.gov and assessing an interven-
tion targeting patients with chronic conditions.

Selection of chronic conditions
We focused on 10 common chronic conditions fre-
quently involved in multimorbidity in primary care set-
tings:5 coronary heart disease (CHD), hypertension,
heart failure, stroke/transient ischaemic attack (TIA),
atrial fibrillation, type 2 diabetes, chronic obstructive
pulmonary disease (COPD), painful condition, depression
and dementia. We chose these 10 conditions because they
are frequent and are frequently associated with concomi-
tant chronic conditions. For instance, only 8.8% of the
patients with CHD do not have an associated comorbid
condition, 21.9% of those with hypertension, 2.8% with
heart failure, 6.0% with stroke/TIA, 6.5% with atrial fibril-
lation, 17.6% with diabetes, 14.3% with COPD, 12.7% with
painful condition, 25.4% with depression and 5.3% with
dementia.5 For each of the selected conditions, we used
the prevalence of their co-occurrence obtained from UK
primary-care electronic health records from a study of the
prevalence of multimorbidity in 1.75 million people.5 6

Identification of ongoing RCTs
We identified all ongoing RCTs registered at
ClinicalTrials.gov from 1 January 2014 to 31 January 2015

and assessing an intervention targeting patients with 1 of
the 10 selected chronic conditions.

Search strategy
We searched ClinicalTrials.gov on 4 March 2015, using
the key words ‘coronary heart disease’, ‘hypertension’,
‘heart failure’, ‘stroke’, ‘transient ischemic attack’, ‘atrial
fibrillation’, ‘diabetes’, ‘chronic obstructive pulmonary
disease’, ‘chronic pain’, ‘depression’ and ‘dementia’ in
the Conditions field; ‘recruiting’ in the Recruitment
field; ‘Interventional studies’ for Study types; ‘adult
(18–65)’ and ‘senior (66+)’ for the Age group; with
no restriction on country; and ‘from 1 January 2014 to
31 January 2015’ in the First received field (ie, the date
that summary clinical study protocol information
was first submitted to the ClinicalTrials.gov registry). We
exported all xml records from ClinicalTrials.gov and
managed them by using R V.3.0.1 (Team RC. R: a lan-
guage and environment for statistical computing.
Vienna, Austria: R Foundation for Statistical Computing
2012) with the XML package.

Study selection
Two independent researchers systematically screened the
retrieved records to include all trials assessing an inter-
vention for patients with 1 of the 10 chronic health con-
ditions as a stable chronic condition. Exclusion criteria
were phase 0, I and II studies and a target sample size
<100 to limit the number of exploratory studies that
usually have narrow eligibility criteria. Records were
also screened to exclude cost-effectiveness studies, phar-
macodynamic and pharmacokinetic studies, diagnostic
studies, development of prediction rules and studies
including a specific population (ie, palliative, peripar-
tum and postpartum care).

Data collection
Some data were exported from ClinicalTrials.gov (ie,
expected sample size, type of intervention, number of
arms); type of outcome and eligibility criteria were
recorded and classified by two independent researchers.
Any disagreements were resolved by discussion to reach
consensus or by arbitration with a third researcher.

General characteristics of the studies
From the records downloaded, we obtained the type of
intervention (ie, drugs, device, surgery, behaviour,
other), funding source, number of arms and target
sample size. The primary outcomes were collected from
the Primary Outcome Measures section of ClinicalTrials.
gov and were classified as patient-important, surrogate
and physiological or laboratory outcomes according to
Gandhi et al.12 A patient-important outcome was defined
as ‘a characteristic or variable that reflects how a patient
feels, functions, or survives’ (ie, all outcomes leading to
important changes for patient life).13
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Exclusion criteria
For each trial record, the two researchers independently
screened the ‘Eligibility’ section. We recorded the
number of exclusion criteria and determined whether
the trial excluded patients with any concomitant chronic
condition(s) (ie, 1 of the 10 chronic conditions selected
or any other concomitant chronic condition). Chronic
conditions that were not 1 of the 10 chronic conditions
considered were classified as ‘any other concomitant
chronic condition’. When the chronic condition listed
in the exclusion criteria was not clearly defined and
could include one of the chronic conditions selected,
we considered that the selected chronic condition was
listed and that the study excluded patients with these
chronic conditions. For example, when psychiatric dis-
order was listed among the exclusion criteria, we consid-
ered that patients with depression were excluded. When
an acute stage of the selected chronic conditions was
listed in the exclusion criteria, we did not consider that
patients with this chronic condition were excluded.

Trials specifically dedicated to patients with concomitant
chronic conditions
Researchers screened and recorded the chronic condi-
tions targeted and determined whether the studies spe-
cifically included patients with ≥2 chronic conditions.

Statistical analysis
Descriptive data are presented as number (percentage)
or median (range) for categorical variables and mean
(SD) for continuous variables. All analyses involved use
of R V.3.0.1 (Team RC. R Foundation for Statistical
Computing 2012).

RESULTS
Study selection and characteristics
Among the 1612 records retrieved from ClinicalTrials.
gov, 319 for ongoing RCTs were selected (figure 1).
These trials represented a total target sample size of
237 544 patients. The RCTs targeted CHD in 36 (11%)
trials, hypertension in 38 (12%), heart failure in 36
(11%), stroke/TIA in 22 (7%), atrial fibrillation in 25
(8%), diabetes in 109 (34%), COPD in 34 (11%),
chronic pain in 12 (4%), depression in 40 (13%) and
dementia in 7 (2%) (table 1). Interventions assessed
were pharmacological in 147 trials (46.1), and 107
(34%) were funded by industry. Outcomes were classi-
fied as patient-important outcomes in 199 (62%) trials.

Exclusion criteria
Overall, 251 RCTs (79%) excluded patients with con-
comitant chronic condition(s) (table 2 and figure 2),
with a median of 9 (range 6–14) excluded chronic con-
ditions per trial. Figure 3 shows, for each chronic condi-
tion, the proportion of trials excluding patients with
concomitant chronic condition(s) by the prevalence of
concomitant chronic conditions. For example, although

91% of patients with CHD had a concomitant chronic
condition, 69% of trials targeting patients with CHD
excluded patients with concomitant chronic condition(s).
Similarly, 97% of patients with heart failure had a
concomitant chronic condition, but 81% of trials target-
ing patients with heart failure excluded patients with
concomitant chronic condition(s).
Figure 4 reports the results when considering the

prevalence of the co-occurrence of 2 chronic conditions
among the 10 selected and shows variation according to
the chronic conditions selected. For example, 31% of
patients with chronic pain also had depression, but 58%
of trials targeting patients with chronic pain excluded
patients with depression. Overall, 41% and 32% of
patients with dementia had hypertension or depression,
respectively, but 43% of trials targeting dementia
excluded patients with hypertension or depression.

Trials specifically focused on patients with concomitant
chronic conditions
Only 37 trials (12%) specifically assessed interventions
for patients with ≥2 chronic conditions (figure 2): 34
targeted patients with 2 chronic conditions; 2 targeted
patients with 3 chronic conditions and 1 targeted
patients with 4 chronic conditions. These 37 trials repre-
sent a total target sample size of 17 708 (8%) patients.
Patients with diabetes mellitus were included in 14 trials
(38%), hypertension in 12 (32%), CHD in 11 (30%),
heart failure in 7 (19%), atrial fibrillation in 8 (22%),
depression in 7 (19%) and stroke/TIA, chronic pain,

Figure 1 Flow chart of the selection process.
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dementia and COPD in 1 trial (see online supplementary
appendix 1). However, among the 37 trials, 31 (84%)
excluded patients with concomitant chronic conditions.
Furthermore, the trials did not target several prevalent
associations of chronic conditions.

DISCUSSION
This study reports how patients with concomitant chronic
conditions are excluded from ongoing RCTs targeting
patients with 1 of the 10 chronic conditions frequently
involved in multimorbidity. Among 319 ongoing RCTs
identified, 251 (79%) excluded patients with concomitant
chronic conditions, and the exclusion varied according to
the chronic condition targeted. Only 37 trials (12%)
assessed interventions specifically targeted to patients
with concomitant chronic conditions, and 31 (84%)
excluded patients with concomitant chronic condition(s).
To the best of our knowledge, this is the first study

assessing how patients with concomitant chronic condi-
tions are excluded from ongoing RCTs assessing inter-
ventions for patients with common chronic conditions.
Other studies evaluated exclusion criteria in published
RCTs. Van Spall et al14 reviewed published RCTs to deter-
mine the nature and extent of exclusion criteria:
medical comorbidities (acute and chronic conditions)
were excluded in 81% of published RCTs. Jadad et al15

analysed reports of RCTs assessing interventions for
patients with chronic conditions published from 1995 to
2010 and found patients with multimorbidity excluded
in 65% of published trials. Our results agree with Smith
et al,16 who performed a systematic review of all interven-
tional studies assessing interventions specifically directed
towards patients defined as multimorbid. The authors
retrieved only 10 trials assessing a range of complex
interventions.
Our study shows that primary research used to

develop guidelines for chronic conditions frequently
excludes patients with concomitant chronic condi-
tions,14 so the external validity or generalisability of
much of the current evidence is relatively weak.17 Every
individual recommendation included in a guideline may
be rational and evidence-based, but the sum of all
recommendations for patients with multimorbidity may
not be.11 Indeed, the inappropriate generalisation of
trials results may lead to unintended harm. Research is
particularly needed on the clustering of conditions in
patients with multimorbidity.18 Few trials are specifically
targeting patients with concomitant chronic conditions.
Our study has some limitations. First, we focused on

only ongoing trials registered at ClinicalTrials.gov.
Although ClinicalTrials.gov is the most commonly used
register,19 these records may be not representative of all
ongoing trial records. Second, our results relied on
exclusion criteria listed in trial records at ClinicalTrials.
gov, which may not be complete or may have changed.
However, protocols are poorly accessible20 and trial regis-
tries are frequently used to assess the trial information.21
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Table 2 Exclusion of patients with concomitant chronic condition(s) in randomised controlled trials

Characteristics
All CHD Hypertension

Heart
failure

Stroke/
TIA

Atrial
fibrillation Diabetes COPD

Chronic
pain Depression Dementia

n=319 n=36 n=38 n=36 n=22 n=25 n=109 n=34 n=12 n=40 n=7

Trials excluding at least

one chronic condition

251 (79) 25 (69) 33 (87) 30 (83) 17 (77) 20 (80) 87 (80) 28 (82) 11 (92) 30 (75) 6 (86)

Excluded conditions

CHD 47 (15) – 10 (26) 1 (3) 0 (0) 1 (4) 16 (15) 13 (38) 0 (0) 5 (13) 4 (57)

Hypertension 44 (14) 4 (11) – 3 (8) 2 (9) 4 (16) 18 (17) 10 (29) 0 (0) 4 (10) 3 (43)

Heart failure 92 (29) 8 (22) 15 (40) – 0 (0) 4 (16) 44 (40) 20 (59) 0 (0) 4 (10) 3 (43)

Stroke/TIA 37 (12) 1 (3) 9 (24) 1 (3) – 1 (4) 11 (10) 7 (21) 1 (8) 4 (10) 4 (57)

Atrial fibrillation 34 (11) 1 (3) 9 (24) 2 (6) 1 (5) – 10 (9) 10 (30) 0 (0) 4 (10) 2 (29)

Diabetes 23 (7) 1 (3) 9 (24) 0 (0) 1 (5) 0 (0) – 7 (21) 1 (8) 4 (10) 0 (0)

COPD 6 (2) 1 (3) 1 (3) 3 (8) 0 (0) 1 (4) 1 (1) – 0 (0) 0 (0) 0 (0)

Chronic pain 2 (1) 0 (0) 0 (0) 0 (0) 1 (5) 0 (0) 1 (1) 0 (0) – 0 (0) 0 (0)

Depression 53 (17) 3 (8) 7 (18) 3 (8) 6 (27) 3 (12) 14 (13) 9 (27) 7 (58) – 3 (43)

Dementia 24 (8) 0 (0) 2 (5) 3 (8) 4 (18) 0 (0) 10 (9) 2 (6) 0 (0) 5 (13) –

Other(s) 86 (27) 12 (33) 11 (29) 17 (47) 6 (27) 9 (36) 25 (23) 4 (12) 4 (33) 19 (48) 1 (14)

No. of excluded

conditions, median

(Q1–Q3)

9 (6–14) 11 (7–12) 12 (6–21) 10 (6–13) 8 (5–9) 9 (7–13) 8 (6–13) 13 (7–21) 10 (6–13) 8 (4–13) 10 (8–14)

Trials targeting patients

with multiple chronic

conditions

37 (12) 11 (31) 12 (32) 7 (19) 1 (5) 8 (32) 14 (13) 1 (3) 1 (8) 7 (18) 1 (14)

Data are no. (%) unless indicated.
CHD, coronary heart disease; COPD, chronic obstructive pulmonary disease; TIA, transient ischaemic attack.
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Thus, our results may underestimate the prevalence of
excluding patients with multiple chronic conditions22

from trial results with protocols. Third, we did not assess
the characteristics of the patients actually included in
these trials. Some patients with concomitant chronic

conditions may be excluded by the investigators even if
no exclusion criterion was listed in the protocol. Fourth,
the UK prevalence estimates we used to balance our
results may not be relevant for all ongoing trial records
included.

Figure 2 Flow diagram of trial

records’ eligibility criteria.

Figure 3 Proportion of trials

excluding patients with

concomitant chronic condition(s)

by prevalence of concomitant

chronic conditions. For example,

91% of patients with coronary

heart disease (CHD) had a

concomitant chronic condition,

but 25 trials (69%) targeting

patients with CHD excluded

patients with concomitant chronic

condition(s).
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Chronic conditions and multimorbidity are becoming
the greatest epidemic in high-income countries.
Management of multimorbid patients is challenging,
particularly because clinical practice guidelines are
developed in silo for a single disease.23 Physicians are
supposed to combine these recommendations when
caring for patients with multimorbidity, which can be
harmful and burdensome for patients.7 10 Some
researchers have called for new forms of clinical practice
guidelines and evidence summaries for the management
of multimorbidity.11

Our study highlights the need for research of
patients with multimorbidity. Assessing the impact of
interventions for all associations may not be realistic.
However, a clear research agenda on prevalent associa-
tions of chronic conditions to produce evidence for
caring for these patients is needed. Researchers
should also pay attention to eligibility criteria when
designing a trial: they should try not to exclude con-
comitant chronic conditions, so as to be more repre-
sentative of the real-world population. Finally, our
findings may raise a conceptual issue related to the
funding of trials: as for guidelines, funding resources
are also obtained in silo, condition by condition. Thus,
finding resources to finance a trial assessing an inter-
vention for patients with multiple chronic conditions
may be difficult.

Conclusion
Despite the high prevalence of multimorbidity, more
than three-quarters of ongoing research registered at
ClinicalTrials.gov and assessing interventions for patients
with chronic health conditions excluded patients with
concomitant chronic conditions. This finding could lead
to a questionable generalisability of these results to the
real-world population. Primary care research should be
conducted according to the prevalence of multimorbid-
ity in the real world. The research agenda should be
revised to better account for the prevalence of concomi-
tant chronic conditions.
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hypertension.
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