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Abstract

Aims It is important to understand the number, types and regions of trials that include patient-reported outcomes (PROs)
to appreciate how patient experiences have been considered in studies of health and interventions. Twenty-seven percent of
trials registered with ClinicalTrials.gov (2007-2013) included PROs; however, a regional breakdown was not provided and
no reviews have been conducted of the Australia New Zealand Clinical Trials Registry (ANZCTR). We aimed to identify
trials registered with ANZCTR with PRO endpoints and describe their characteristics.

Methods ANZCTR was systematically searched from inception (2005) to 31 March 2017 for trials with PRO endpoints.
Search terms included PRO measures listed in Patient-Reported Outcomes Quality of Life Instrument Database and Grid-
Enabled Measures, as well as generic PRO terms (e.g. “quality of life” (QOL)). Trial endpoints were individually coded
using an established framework to identify trials with PROs for the analysis.

Results Of 13,666 registered trials, 6168 (45.1%) included a PRO. The proportion of studies including PROs increased
between 2006 and 2016 (r=0.74, p=0.009). Among the 6168 trials, there were 17,961 individual PRO endpoints, includ-
ing symptoms/functional outcomes/condition-specific QOL (65.6%), generic QOL (13.2%), patient-reported experiences
(9.9%), patient-reported behaviours (7.9%). Mental health was the most common category (99.8% included PROs), followed
by physical medicine/rehabilitation (65.6%), musculoskeletal (63.5%), public health (63.1%), and cancer (54.2%).
Discussion Our findings suggest growing use of PROs in the assessment of health and interventions in ANZ. Our review
identifies trial categories with limited patient-reported information and provides a basis for future work on the impact of
PRO findings in clinical care.

Keywords Patient-reported outcomes - Quality of life - Clinical trial registration - Clinical trial endpoint - Patient-reported
outcome measures

Introduction

Patient-reported outcomes (PROs) are direct reports from
patients about any aspect of their health, including disease
symptoms, treatment side effects (e.g. fatigue, pain), psy-
chosocial issues (e.g. anxiety, depression, fear), functioning
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(e.g. physical, cognitive, social, role), and more complex
concepts, such as health-related quality of life (HRQOL)
[1]. Other information, such as health care experiences and
health behaviours can also be self-reported by patients.
PROs offer the patient’s perspective of the impact of disease
and treatment. Information about the types of studies that
collect PROs is needed to understand how patient-centred
evidence is being used to inform patient care and health
policy decisions. Only a small proportion (~20%) of cancer
trials which collect PROs publish these data [2], thereby
representing a significant barrier to the use and translation of
PRO evidence into practice. This alarmingly low publication
rate also represents a waste of limited PRO research funding,
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resources, and patients’ valuable time, as the PRO data are
not disseminated and cannot be put to use [3].

Increasingly, clinical trials and observational studies are
being registered with national, regional, and international
trial registries. These registries allow patients to search for
potentially suitable trials, and enable researchers and health
professionals to keep abreast of research activities and med-
ical advances that may impact clinical practice or policy.
Methodological researchers advocate for trial registration as
a strategy to reduce research waste [4]. The Australian New
Zealand Clinical Trials Registry (ANZCTR) was established
in 2005 and is one of 16 Primary Registries in the World
Health Organization Registry Network. These 16 Primary
Registries, along with Clinicaltrials.gov, feed trial informa-
tion into the International Clinical Trials Registry Platform
(ICTRP), a global trials portal. The ANZCTR is the fifth
largest trial registry internationally, with 21,330 registered
trials as at January 2018 [5]. It includes intervention trials
and a small proportion of observational studies (this review
discusses both intervention trials and observational stud-
ies, as registered in ANZCTR, and uses the term “trial” to
refer to all registered studies except where otherwise stated).
There have been no published studies of the proportion of
ANZCTR-registered trials that include PROs as primary or
secondary endpoints.

A recent review of ClinicalTrials.gov (the largest interna-
tional trials registry, managed in North America) determined
that 27% of trials registered between 2007 and 2013 included
a PRO as a trial endpoint [6]. The ClinicalTrials.gov review
did not report any geographic information regarding trial
sponsorship or recruitment and, thus, it is unclear how many
ClinicalTrials.gov studies were sponsored by ANZ organi-
sations or recruited patients from ANZ. The ANZCTR and
ClinicalTrials.gov registries have a small overlap of approxi-
mately 1.9% [7]; however, it is unclear how many of these
overlapping studies were included in the review by Vodicka
and colleagues [6].

Understanding where PRO research is being conducted
is important for several reasons. Firstly, quality of life and
other PROs can systematically differ by geographic region
[8, 9]. Secondly, there may be regional differences in clinical
practice guidelines for specific clinical areas, the develop-
ment of which may be based on local PRO research data.
Finally, information on regional characteristics of studies
with PROs as key trial endpoints can help clinicians, pol-
icy makers, funders, and other key stakeholders determine
where to target efforts to close patient-centred evidence
gaps. To better understand the use of PRO endpoints in
clinical trials globally and within ANZ, we aimed to iden-
tify ANZCTR-registered studies with PRO endpoints and
describe key features of these studies according to data
recorded in the ANZCTR. A review of study endpoints

@ Springer

reported by proxies (such as clinicians or family caregivers)
was conducted simultaneously, the results of which will be
published separately.

Methods
Search strategy

Upon registering a study with the ANZCTR, the investigator
completes a registration form with ten sections, including
details on the clinical area, interventions, trial outcomes,
recruitment regions, sponsor, and contact people [10]. For
this review, the “outcomes” and “statistics” fields of the
ANZCTR database were systematically searched from reg-
istry inception (2005) to 31 March 2017 using an updated
version of the validated search used in the ClinicalTrials.
gov review [6] (See Online Appendix 1). In summary,
the search included the full titles and acronyms of PRO
measures, as well as generic PRO terms (“quality of life”,
“health-related quality of life”, “QOL”, “patient-reported

outcome”, “health status”, “Likert scale”, “numeric rating
29 13

scale”, “patient satisfaction”, “psychometric”, “self-report”,
“Visual analog* scale”). All PRO measures listed on the
Patient Reported Outcomes Quality of Life Instrument Data-
base (PROQOLID™) by Mapi Research Trust and Grid-
Enabled Measures (GEM) were included. PROQOLID™
provides descriptive information on over 1562 instruments
and aims to enhance knowledge about relevant use of clini-
cal outcome assessments for the scientific community [11].
GEM is an interactive database of “behavioural, social sci-
ence, and other scientific measures organized by theoretical
constructs” and contains information on 1447 measures (not
all of which are patient-reported) and 483 constructs [12].
Our search strategy excluded caregiver measures, measures
available exclusively in languages other than English (as
the ANZCTR is in English), and measures of exclusively
demographic or geographic information. The search thus
comprised all 2448 validated search terms used in the review
of ClinicalTrials.gov [6] and 202 new terms: names of new
PRO measures and corresponding acronyms released since
the ClinicalTrials.gov review (2650 terms in total).

Search results were exported into Microsoft Excel by
a representative from ANZCTR. The Excel spreadsheet
included information about each trial’s primary and sec-
ondary endpoints, assessment time points, sponsor, stage of
progress, phase, clinical population, recruitment countries,
and funding source, as entered into ANZCTR by trial inves-
tigators at the point of trial registration.

Trials identified by the search were divided among mem-
bers of the research team. Researchers each screened and
coded trial endpoints to determine whether each trial actu-
ally included at least one PRO endpoint. The coding process
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comprised three steps: (1) coding of all trial endpoints (PRO
endpoint, not a PRO endpoint, or unclear); (2) categorising
of individual PRO endpoints only, using a coding system
adapted from Ahmed et al. [13] and summarised in Table 1;
and (3) coding of each trial (includes/does not include a
PRO endpoint). Any trial that included at least one PRO
endpoint was included in the final analysis. Some trials listed
the PRO domain or concept being measured as the PRO end-
point, whereas others listed the name of the PRO measure
(i-e. questionnaire or tool). We coded PRO endpoints as they
were recorded in the database and report domains and names
of measures together in this analysis.

Prior to the commencement of coding, all reviewers com-
pleted a pilot coding exercise of approximately 200 trial end-
points, which was checked by RMB or DW for consistency
and accuracy. In addition, 10% of final coding was double
checked, as were any individual endpoints or trials flagged
as unclear by any reviewers. Prior to analysis, we checked
the final dataset for face validity, for example, to ensure that
any trial with at least one PRO endpoint had not wrongly
been excluded at the trial level.

The final database of studies with PRO endpoints was
analysed using descriptive statistics in Microsoft Excel and
SPSS, Version 24.0. Armonk, NY: IBM Corp. Trial char-
acteristics of interest included primary and secondary end-
points, clinical category, intervention type, sponsor type,
stage of progress, phase, recruitment countries, year of reg-
istration, and funding source. To assess potential trends over
time in prevalence of PRO use in trials in the ANZCTR, the
relationship between year of trial registration (trials regis-
tered 2006-2016; the years for which data were available for
the full calendar year) and percentage (%) of registered tri-
als with a PRO endpoint for each year was calculated using
Pearson correlation.

Results

On 31 March 2017, 13,666 trials were registered on the
ANZCTR database, 5154 of which were excluded immedi-
ately as the search determined they did not include a PRO.
The remaining 8512/13,666 trials, comprising 51,443 trial
endpoints in total, were screened by the team. Of these,
6168/13,666 trials (45.1%) included at least one PRO end-
point. There were 17,961 individual PRO endpoints in total
across the 6168 trials; in 4721/17,961 (26.3%) of cases, the
PRO was the primary trial endpoint. A further 397 endpoints
were considered “unclear if patient-reported”, but most of
the corresponding trials could be included or excluded from
the analysis based on other endpoints. Only four trials were
classified as “unclear”, as none of the endpoints could be
clearly classified as patient-reported (or not patient-reported)
based on the information provided by the investigators in

Table 1 Coding system for patient-reported trial endpoints

Examples

Description

Category

SF-36, WHO-QOL, EQ-5D, “HRQOL”

Quality of life, general health questionnaires, or utility measures

Generic quality of life (QOL) measures

which can be used in any disease/clinical population

Brief Pain Inventory (BPI); Beck Depression Index (BDI); Changes

Disease symptoms, functional outcomes, condition-specific ques-

Symptoms or functioning outcome measures

in Sexual Functioning Questionnaire, COOP-WONCA charts, self-
efficacy measures, Acne Disability Index, Asthma Quality of Life

Questionnaire, “patient-reported fatigue”
Consumer Assessment of Health Plans Surveys (CAHPS), Unmet

tionnaires

Patient-report experience, treatment satisfaction, satisfaction with

Patient-reported experience measures

Needs Scale, satisfaction with care

care, unmet needs

Food diaries, self-reported number of cigarettes smoked daily

HRQOL and pain

Self-reported behaviour outcomes

Patient-reported behaviours

Multiple PROs that could be coded in more than

one category above (when listed as one trial

endpoint)

Endpoints that were likely to be patient-reported but had insufficient

Unclear

information provided in the registry to classify into one of the

above categories
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the ANZCTR form. Of the 6168 trials with PRO endpoints,
93.1% were intervention trials and 6.9% were observational
studies (specific details on the intervention trials are reported
in Online Appendix 2). Approximately 30.3% of all studies
with PROs were active and recruiting, and 34.7% were com-
pleted, stopped early, suspended, or withdrawn (see Online
Appendix 2).

Trials with PRO endpoints are described below, accord-
ing to key data fields [10] within the ANZCTR.

Condition category

Mental health trials were most likely to include a PRO, with
1837 of 1840 trials in this category including a PRO end-
point (99.8% of all mental health trials; 29.8% of the 6168
trials with PROs) as shown in Table 2. Other condition cat-
egories in which PRO endpoints were included in over 50%
of trials in that category were stroke (83.7% of 301 stroke
trials), physical medicine/rehabilitation (65.6% of 1053 tri-
als), alternative and complementary medicine (64.7% of
408 trials), musculoskeletal (63.5% of 1256 trials), public
health (63.1% of 1273 trials), injuries and accidents (60.5%
of 453 trials), neurological (55.9% of 956 trials), and cancer
(54.2% of 1511 trials). Overall, blood trials had the lowest
percentage of studies including PRO endpoints (17.1% of
258 trials).

Interventions

Some 79.3% of registered behaviour trials, 70.5% of reha-
bilitation trials, 65.0% of lifestyle trials, and 57.5% of treat-
ment—‘other’ trials included PROs (Table 2). The interven-
tion category with the lowest percentage of PRO endpoints
was Diagnosis/Prognosis, with 20.8% of 452 trials including
PROs.

Trial sponsors

Trials with PROs were largely sponsored by universities;
55.7% of university-sponsored trials included PROs, 45.9%
of trials sponsored by individuals included PROs, and 37.4%
of trials sponsored by hospitals. Only 30.7% of industry-
sponsored trials included PRO endpoints (Table 2).

Trends over time

Figure 1 shows the number of trials registered on ANZCTR
over time with PROs and overall. There was an upward trend
in both the number and proportion of ANZCTR studies with
PROs registered over time (r=0.74, p=0.009). At the time
of this review, the year with the largest number of trials
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registered overall, as well as the largest number of trials with
PROs, was in 2016, with 882/1389 (63.5%) including PROs.

Recruitment countries

Trials with PROs were recruiting from 95 unique coun-
tries. The proportion of studies with PRO endpoints in
ANZCTR was highest among studies recruiting within
Australia (75.8% of 6168 trials with PROs, 48.3% of 9672
trials recruiting within Australia) (Table 3). New Zealand
followed second, with 15.4% of all 6168 trials with PRO
endpoints recruiting from New Zealand (46.3% of 2057
trials recruiting within New Zealand). Over half (52.5%)
the 244 ANZCTR studies recruiting within UK and Ireland
and 51.6% of the 376 ANZCTR studies recruiting in North
America included PRO endpoints.

Among the 6168 trials with confirmed PRO endpoints,
72.7% were recruiting from Australia only, 3.1% were
recruiting from Australia and outside Australia, and 16.0%
from outside Australia only. Location of recruitment data
was not available for 8.2%. Recruitment within Australian
states and territories is displayed in Table 3.

Types of PRO endpoints

Table 4 shows how the 17,961 individual PRO endpoints
used in the 6168 trials were categorised. The majority of
PRO endpoints were evaluating patient-reported symptoms,
functional outcomes, or condition-specific QOL (65.6%).
Generic QOL (13.2%), patient-reported experiences (9.9%),
and self-reported behaviour (7.9%) outcomes were the next
most common types of PROs assessed. Finally, 2.9% of
PRO endpoints included multiple PROs as a single outcome
within the ANZCTR database, each assessing different types
of outcomes, for example: “Questionnaires on self-efficacy,
self-concept, physical activity and inactivity, lifestyle infor-
mation relating to nutrition, smoking, physical activity and
diabetes knowledge;” and “Questionnaires—Habitual exer-
cise (PASE)—WOMAC index (pain, stiffness and functional
ability)—Depressive symptoms (Depression Scale)—Qual-
ity of life (SF36)—Confidence performing physical activ-
ity (Ewart)—Demographics”. In these cases, the PRO was
poorly defined and could have been coded in more than one
category. Relatively few PRO endpoints were insufficiently
defined to permit classification (0.5%, n=97), for example:
“To assess the effect modification of clinico-demographic
factors using health and demographics questionnaires (Ques-
tionnaire has been designed specifically for this study)”.
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Table 2 Characteristics of 6168 studies with PRO endpoints
Category Sub-category Overall ANZCTR until 31 Trials with PRO endpoints % with
March 2017 (n=13,666 (n=06168 trials) PROs of that
trials) category®
N ANZCTR % ANZCTR* n with PROs % of trials
with PROs"
Type Interventional 12,099 88.5 5743 93.1 47.5
Observational 1567 11.5 425 6.9 27.1
Patient registries? 103 0.8 64 1.0 62.1
Condition category®  Mental health 1840 13.5 1837 29.8 99.8
Stroke 301 2.2 252 4.1 83.7
Physical medicine/rehabilitation 1053 7.7 691 11.2 65.6
Alternative and complementary medicine 408 3.0 264 43 64.7
Musculoskeletal 1256 9.2 798 12.9 63.5
Public health 1273 9.3 803 13 63.1
Injuries and accidents 453 33 274 4.4 60.5
Neurological 956 7.0 534 8.7 55.9
Cancer 1511 11.1 819 133 54.2
Respiratory 1011 7.4 431 7.0 42.6
Diet and nutrition 1119 8.2 466 7.6 41.6
Human genetics and inherited disorders 162 1.2 65 1.1 40.1
Reproductive health and childbirth 863 6.3 343 5.6 39.7
Surgery 734 54 291 4.7 39.6
Anaesthesiology 956 7.0 366 5.9 38.3
Renal and urogenital 474 3.5 181 2.9 38.2
Oral and gastrointestinal 694 5.1 264 4.3 38.0
Metabolic and endocrine 1047 7.7 363 5.9 34.7
Cardiovascular 1295 9.5 442 7.2 34.1
Inflammatory and immune system 458 34 156 2.5 34.1
Skin 288 2.1 96 1.6 333
Other 408 3.0 135 22 33.1
Ear 76 0.6 24 0.4 31.6
Eye 312 2.3 93 1.5 29.8
Infection 690 5.0 194 3.1 28.1
Blood 258 1.9 44 0.7 17.1
Intervention® Behaviour 1593 11.7 1264 20.5 79.3
Rehabilitation 1122 8.2 791 12.8 70.5
Lifestyle 1216 8.9 791 12.8 65.0
Treatment: other’ 3261 239 1874 30.4 57.5
Treatment: surgery 526 3.8 256 4.2 48.7
Other intervention 684 5.0 327 53 47.8
Treatment: devices 1495 10.9 698 11.3 46.7
Prevention 1941 14.2 895 14.5 46.1
Early detection/screening 443 32 157 2.5 354
Treatment: drugs 3490 255 1153 18.7 33
Diagnosis/prognosis 452 33 94 1.5 20.8
None/N/A 1281 9.4 197 32 154
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Table 2 (continued)

Category Sub-category Overall ANZCTR until 31 Trials with PRO endpoints % with
March 2017 (n= 13,666 (n=6168 trials) PROs of that
trials) category®

N ANZCTR % ANZCTR* nwith PROs % of trials

with PROs"
Primary sponsor type  University 4082 29.9 2272 36.8 55.7
Individual 3591 26.3 1647 26.7 459
Charities/societies/foundations 545 4.0 247 4.0 453
Collaborative group 418 3.1 187 3.0 44.7
Other 442 32 188 3.0 42.5
Government body 738 54 289 4.7 39.2
Hospital 2359 17.3 882 14.3 374
Commercial sector/industry 1478 10.8 454 7.4 30.7
Not specified 13 0.1 2 0.0 154

Calculated as n trials within the category (all trial endpoints)/all 13,666 trials in ANZCTR
bCalculated as » trials with PROs within the category/all 6168 trials with PROs

‘Calculated as n trials with PROs within the category/n trials within the category (all trial endpoints)
dData available from 2013 onwards

¢Studies could select up to three categories as appropriate

fMay include “exercise, physiotherapy, cognitive therapy, special diets, herbal medicines, web-based treatments, motivational classes, music

therapy, stem cell interventions” [10]
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Fig. 1 Trials registered on ANZCTR over time, including proportion of trials with PRO endpoints
Discussion included a PRO as a primary or secondary trial endpoint.

Additionally, the percentage of trials registered in ANZCTR
This study determined that 45.1% of the 13,666 trials reg-  that include PROs increased over time. The majority of tri-

istered on the ANZCTR from 2005 until 31 March 2017 als including PROs were interventional, as compared to
observational. Further, intervention trials of behaviour,
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Table 3 Recruitment locations

Region

Overall ANZCTR until 31

Trials with PRO endpoints

of 6168 trials with PRO March 2017 (n=13,666 trials)  (n=6168 trials)
endpoints
N ANZCTR % ANZCTR* N with PROs % of trials % with PROs of
with PROs®  that category®
Recruitment regions?
Australia 9672 70.8 4676 75.8 48.3
UK and Ireland 244 1.8 128 2.1 52.5
North America 376 2.8 194 3.1 51.6
New Zealand 2057 15.1 952 15.4 46.3
Asia 887 6.5 370 6.0 41.7
Europe 1438 10.5 582 94 40.5
South America 401 2.9 137 2.2 34.2
Middle East 443 32 143 23 323
Africa 341 2.5 94 1.5 27.6
Oceania 23 0.2 5 0.1 21.7
Recruitment states (within Australia)®
ACT 394 2.9 273 44 69.3
NT 301 22 196 32 65.1
NSW 2011 14.7 1181 19.1 58.7
QLD 1431 10.5 838 13.6 58.6
WA 1140 8.3 638 10.3 56.0
VIC 2085 15.3 1082 17.5 51.9
Not specified/not 8404 61.5 3397 55.1 40.4
applicable
SA 1068 7.8 405 6.6 37.9

dCalculated as n trials within the category (all trial endpoints)/all 13,666 trials in ANZCTR
®Calculated as n trials with PROs within the category/all 6168 trials with PROs

Calculated as n trials with PROs within the category/n trials within the category (all trial endpoints)
dStudies could select up to 50 countries. Each country was coded by region for analysis

¢Studies could select as many categories as appropriate

Note 16% of ANZCTR trials with PRO endpoints did not recruit within Australia

Table 4 Types of PRO

h . Endpoint n %
endpoints across the 6168 trials
with PRO endpoints identified PRO endpoint 17,961 100
in this study Symptoms or functional outcomes for general or disease-specific use 11,778 65.6
Generic QOL and utility 2371 13.2
Patient-reported experience/satisfaction/needs measures 1777 9.9
Self-reported behaviour outcomes 1414 7.9
Multiple PROs which could be categorised in more than one group above, 524 29
when listed as one trial endpoint
Unclear 97 0.5
Endpoint not patient-reported 33,085 -
Unclear if endpoint was patient-reported 397 -

rehabilitation, and lifestyle were most likely to include PRO
endpoints (79.3, 70.5, and 65.0% of trials, respectively).
Mental health, cancer, public health, and musculoskeletal
studies comprised 69% of all 6168 trials with PRO end-
points, yet these categories of trials account for only 43.1%

of the trials registered on the ANZCTR. Mental health, can-
cer, and musculoskeletal conditions are associated with a
relatively high level of symptom burden, which may explain
the high proportion of studies with PRO endpoints. The most
common types of PRO measures used were measures of
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symptoms and functional outcomes (65.6%), followed by
generic QOL and utility measures (13.2%).

Our findings suggest a high level of PRO research activity
within ANZ and among studies registered with ANZCTR as
compared to studies registered in other international clinical
trial registries [6, 14]. For example, only 27.2% of all tri-
als registered on ClinicalTrials.gov between 2007 and 2013
included a PRO [6]; considerably lower than the 43.4% of
trials registered on ANZCTR with PRO endpoints in the
same period: 2007-2013. Vodicka also determined that 29%
of 13,584 oncology trials registered on ClinicalTrials.gov
between 2007 and 2013 included a PRO endpoint [6], while
the figure for ANZCTR oncology trials was almost double
that (54.2%). Further, within ANZCTR, studies recruiting in
South America, Africa, the Middle East, and Oceania were
less likely to include PRO endpoints (fewer than 35% of
studies within each region included PROs). This may reflect
low English literacy levels in these regions, or a tendency
of ANZ-based investigators, or investigators of studies in
mental health, stroke, rehabilitation, and other categories
with high PRO use, to collaborate with researchers based in
North America, the UK, and Europe (regions with a higher
proportion of studies with PROs, based on our findings) due
to common use of the English language. Additionally, guide-
lines for the use [15] and reporting [16, 17] of PROs exist
in English and may not be translated (or accessible) to other
languages. Some regulatory guidelines that address PROs
are specific to certain regions [1, 18] and may have promoted
use of PRO endpoints in these regions as compared to other
regions. Collectively, our findings indicate regional variation
in the use of PRO endpoints, as well as the importance of
evaluating multiple international registries to get a compre-
hensive picture of the use of PROs internationally.

Our findings provide additional evidence that the use of
PROs in clinical trials is on the rise globally, a trend that
was identified in both this present study and the review of
ClinicalTrials.gov [6]. It is worth noting that the propor-
tion of ClinicalTrials.gov trials (2007-2013) with PROs had
increased from 14% to 27.2% between the publishing of an
earlier review conducted of trials registered between 2004
and 2007 [14] and these rates may be increasing still. This
is not surprising, as more and more professional and clinical
organisations are endorsing the inclusion of PROs and offer-
ing guidance for their use. The American Society for Clini-
cal Oncology, the European Society for Medical Oncology,
the American Academy of Orthopedic Surgeons, and the
Organisation for Economic Cooperation and Development
have described the clinical benefits of PRO assessment in
recent years [19-21]. The U.S. Food and Drug Administra-
tion and the European Medical Association have produced
comprehensive guidance for the use of PROs [1, 18].

A larger proportion of ANZCTR-registered studies with
PROs were sponsored by industry (30.7%), as compared to
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the ClinicalTrials.gov review (22.5%) [6]. These relatively
low proportions of industry-sponsored trials with PROs may
reflect the number of industry-sponsored, earlier phase tri-
als, or drug development trials, in which PRO assessment is
either not possible or relevant. For example, approximately
89.2% of studies using a PRO and registered with Clinical-
Trials.gov were in Phase II or higher [6]. Similarly, of the
interventional trials which specified research phase with con-
firmed PROs in our review, 86.8% were Phase II-1V trials.

In ANZCTR, 55.7% of university-sponsored studies
included a PRO as compared to only 29.0% of university-
sponsored trials registered on ClinicalTrials.gov 2007-2013
[6]. However, PRO use in government-sponsored research
was more similar: 33% of National Institute of Health (NIH)/
US Federal Government-sponsored trials included a PRO in
ClinicalTrials.gov database, while 39.2% of ANZCTR stud-
ies sponsored by a “Government body” included a PRO. Due
to differences in trial registration forms across registries, it
is difficult to compare other sponsor categories.

Strengths and limitations

This is the first study to estimate the inclusion of PRO end-
points in ANZ and the ANZCTR, and contributes valuable
information about the use of PROs internationally. The
strengths of this study include a robust and validated search
strategy, comprehensive checking and coding of all 51,443
trial endpoints retrieved by the search. Our approach will
enable comparisons with past [6, 14] and future studies of
PRO use among registered clinical trials. Limitations of this
study include the potential for coding errors by reviewers in
classifying endpoint types. We also were unable to classify
and code a minor proportion of endpoints and trials due to
limitations in how data were entered by clinical trial investi-
gators. Furthermore, we had no way of verifying the accuracy
of the information recorded by investigators in ANZCTR.

We were also unable to make direct quantitative com-
parisons between some aspects of the results of our review
and the review of ClinicalTrials.gov due to differences in
how data are entered between registries. Importantly, it is
unclear how many trials remain unregistered, or how many
ANZ trials are included in registries other than ANZCTR;
hence, the number of trials recruiting or sponsored in ANZ
reported here may be underestimated. It is likely that many
trials sponsored by or led by ANZ researchers are registered
on ClinicalTrials.gov or other trial registries.

Next steps

Our findings indicate that a minimum of 1987 ANZCTR-
registered studies with PRO endpoints were completed as
of 31 March 2017. Given the evidence of PRO research
waste in European studies [2], the current study provides
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the basis for a future study to determine how many of the
1987 trials have published their PRO results. This follow-
up research question, which would require a dedicated
literature search, will indicate both the extent of PRO
research waste and the extent to which PRO evidence has
the potential to impact clinical practice and policy through
dissemination to relevant stakeholders through publication.

Future work may also examine the impact of having pro-
fessional societies promote the inclusion of PROs and the
impact of newly released PRO guidance documents, such
as the SPIRIT-PRO guidance for protocol development [15]
and CONSORT-PRO guidance [17] for reporting PRO data.
Given that clinical trials typically take many years to plan
and implement, it may be years before the true impact of
these initiatives can be reflected in the proportion of clinical
trials and observational studies including PROs. Further, our
review highlights the need for clearer specification of PRO
endpoints by trial investigators. It is hoped that the SPIRIT-
PRO guidance will help to address this short coming. Trial
registries may benefit from providing links to such guidance
documents to improve endpoint definitions and other aspects
of study design and methodology.

Our work also identifies research questions regarding
PRO use in specific clinical areas. For example, it would be
interesting to examine in detail what specific outcomes are
being assessed in each clinical area; what PRO measures are
being used in these areas; which PRO measures are most
sensitive, reliable, and responsive in each respective clinical
context; and how PRO research has contributed to each clini-
cal area in terms of new knowledge or prompting changes to
clinical practice. Such research may also enable us to assess
whether there is any duplication of PRO research efforts, any
gaps in current research, and how best to address both the
duplication and gaps.

Within ANZCTR, certain categories had a relatively low
proportion of trials which included PROs. For example, only
39.6% of surgical trials included PROs, despite potential
benefit from obtaining a patient’s valuable perspective about
the benefits and harms of different surgical procedures.
There may be scope to add value to future surgical trials by
thoughtful inclusion of PRO endpoints.

Conclusions

Approximately 45% of trials registered on the ANZCTR
include PRO endpoints, about a third of which were men-
tal health trials. The proportion of studies that included PRO
endpoints was higher in the ANZCTR than in ClinicalTri-
als.gov, suggesting potential international differences in the
types of studies registered and that use PROs. The inclusion
of PRO endpoints has increased since 2006, which suggests

that researchers, clinicians, policy makers, and patients are
increasingly recognising the importance of PROs in the com-
prehensive assessment of health and health care interventions.
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