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Abstract

Background Patient-reported outcome measures (PROMs) could play an important role in identifying patients’ needs and
goals in clinical encounters, improving communication and decision-making with clinicians, while making care more patient-
centred. Comprehensive evidence that PROMS are an effective intervention is lacking in single randomised controlled trials
(RCTs).

Methods A systematic search was performed using controlled vocabulary related to the terms: clinical care setting and
patient-reported outcome. English language studies were included if they were a RCT with a PROM as an intervention in a
patient population. Included studies were analysed and their methodologic quality was appraised using the Cochrane Risk
of Bias tool. The protocol was registered with PROSPERO (CRD42016034182).

Results Of 4302 articles initially identified, 115 underwent full-text review resulting in 22 studies reporting on 25 com-
parisons. The majority of included studies were conducted in USA (11), among cancer patients (11), with adult participants
only (20). Statistically significant and robust improvements were reported in the pre-specified outcomes of the process of
care (2) and health care (3). Additionally, five, eight and three statistically significant but possibly non-robust findings were
reported in the process of care, health and patient satisfaction outcomes, respectively.

Conclusions Overall, studies that compared PROM to standard care either reported a positive effect or were not powered to
find pre-specified differences. There is justification for the use of a PROM as part of standard care, but further adequately
powered studies on their use in different contexts are necessary for a more comprehensive evidence base.

Keywords Patient-reported outcome measures - PROMs - Health-related quality of life - HRQL - HRQoL - Quality of life -
QOL - Patient outcomes - Patient-reported outcomes - Clinical care
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RCT Randomised controlled trial
SR Systematic review
Background

According to the ISOQOL Dictionary of Quality of Life and
Health Outcomes Measurement, a patient-reported outcome
(PRO) is ‘a measurement of any aspect of a patient’s health
that comes directly from the patient, without interpretation
of the patient’s response by a physician or anyone else [1]’.
Patients’ experiential knowledge of the effects of any inter-
vention is essential for the delivery of high-quality clinical
care. All patients in clinical care are unique and therefore
may experience different benefits or side effects from the
same treatment [2], which cannot be captured by the mere
assessment of traditional physiological outcomes. It is there-
fore important to ask patients about their preferences and
values to set self-directed health goals and promote compli-
ance with treatment.

The assessment of PRO requires instruments that are
valid and reliable. These instruments are often termed PRO
measures (PROMs). It is suggested that regular use of PRO
instruments to collect patients’ health-related outcomes can
affect the health and well-being of patients by improving
patient—physician interaction, by focusing on the clinical
encounter on patient-directed concerns and by promoting
shared clinical decision-making [3]. PROMs are commonly
used in comparative effectiveness research, comparative
safety analysis and economic evaluations to inform resource
allocation [4, 5], with contexts including the ongoing moni-
toring of PROs for patients with chronic diseases or in pal-
liative care [6].

The existing evidence on the effectiveness of regular
assessment of PROs comes from a variety of sources includ-
ing observational studies and individual randomised con-
trolled trials (utilising qualitative, quantitative and mixed
methods) and gold standard literature reviews of randomised
controlled trials (RCTs) [7]. The effectiveness of PROMs
has been explored in a number of literature reviews [6,
8-25]. Despite having different aims, these synopses [6,
8-25] highlight that the evidence is equivocal. There are
several potential reasons for this ambiguity in the field, such
as the attempt to aggregate heterogeneous tools under the
umbrella term of PROM (which inappropriately considers
them equivalent) [26], assessment of different RCT out-
comes by various different methods and at different times,
as well as a lack of standardised procedures for the provision
of PROM results to health care providers and methodologi-
cal issues with primary studies [27].

The aim of this systematic review was to assess the evi-
dence on the effectiveness of the use of PROMs as an inter-
vention intended to support the representation of patient
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values and preferences in clinical encounters. This review
of RCTs is not limited by disease, age of patient population,
nor year of publication. In addition, this is the first system-
atic review to consider the statistical robustness of results
reported, and differentiate between the use of PROMs with
and without the formal presentation of completed PROMs
to treating clinicians.

Methods

A detailed systematic review protocol outlining the search
strategy; methods for relevance and full-text screening; data
extraction form; quality assessment method; plan for data
analysis, synthesis and statistical issues; sensitivity and sub-
group analysis; publication bias and any conflicts of interest
was developed and registered with PROSPERO, registration
number: CRD42016034182 [28].

Search strategy

With the help of a health research librarian, a systematic
search strategy was developed to search three major data-
bases (PubMed, EMBASE and PsycINFO) from inception
to February 2017.

The search was conducted using controlled vocabulary
and keywords related to the terms: clinical care setting and
patient-reported outcomes [28]. The search strategy for
the Medline database is included in the Supplementary 1
and was modified to adapt to variations in indexing among
the databases. Reference lists of relevant literature reviews
[8-13,21] were also screened to identify additional articles.
Citation searches were performed in Scopus.

Eligibility criteria

A publication of a study was eligible for inclusion if it
reported on a RCT that applied a PROM to patients with or
without providing the patients’ PROM score (summary/pro-
file/dimension) to health care providers as an intervention.
The review was restricted to studies that were published and
reported in English. There were no restrictions on types of
PROM, the form in which the PROM was used as an inter-
vention, the health condition being studied, the country or
setting in which the study was conducted.

Trials were excluded if they applied PROMs only for
screening of psychological disorders such as depression and
anxiety, were in the palliative care setting, compared one
type of PROM to another type of PROM, compared only
paper application to computer application of the same or dif-
ferent PROMs applied PROMs assessing specific constructs
such as pain.
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Relevance and full-text screening

First, a title, abstract and keyword screening of initially
identified articles was performed. In order to pilot the
inclusion criteria, (see review protocol [28]), two authors
(ST and RN) initially screened a random 10% of the search
results. Discrepancies were discussed and inclusion cri-
teria were modified accordingly. Full-text articles identi-
fied from this search were retrieved and discussed. Once
agreement on the inclusion criteria was achieved, the pri-
mary author (SI) completed the relevance screening with
the remaining studies. Next, the same authors (SI, RN)
independently applied the inclusion criteria to full texts
of potentially relevant studies (n=115) to identify stud-
ies for final inclusion. Any discrepancies were resolved
through discussion. While it was initially planned to con-
tact authors of studies where there was doubt concern-
ing eligibility, this was not necessary as all doubts were
resolved by discussion. PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses) guide-
lines were followed to ensure transparent and comprehen-
sive reporting [29].

Data extraction, analysis, synthesis and statistical
issues

The primary author extracted data from all studies includ-
ing characteristics of the study design, the nature of the
PROM, method of intervention and study outcomes.

Consistent with previous systematic reviews in this
setting [9, 11, 12], study outcomes were classified into
three categories: process of health care, health outcomes
and satisfaction with health care. Outcomes relating to
how the care was delivered (e.g. consultation time, discus-
sion of quality of life (QOL)/health-related quality of life
(HRQL), return visit referral to other health practitioners)
were classified as ‘process of care’; monitoring of changes
in a patient’s QOL/HRQL or in any symptoms were classi-
fied as ‘health outcomes’ and finally outcomes relating to
patients’ satisfaction with health care or feasibility were
classified as ‘satisfaction with health care’. Given the het-
erogeneous nature of the data (both for PROMs used and
patient populations studied), it was not considered mean-
ingful to perform a meta-analysis.

Positive results (i.e. in favour of the PROM interven-
tion) were considered ‘robust’ when statistically signifi-
cant differences in a pre-specified outcome were reported
for a study which was adequately powered to determine
them. Positive non-significant or significant results for
an outcome that was not pre-specified and/or for which
the study was not powered to determine were considered
‘non-robust’.

Quality assessment

Three authors (SI, RN, AS) performed methodological qual-
ity assessments of seven included studies independently
using Cochrane’s Risk of bias tool [30]; any discrepancies
were resolved by discussion. Thereafter, the primary author
(SI) performed the quality assessment and discussed it with
another team member (AS), both carefully considering the
reasons for specified rankings.

Results

After removal of duplicates, 4302 articles were identified
from database searches of which, 77 were found eligible
for full-text screening. An additional 36 articles (of which
4 were included) were identified from previous literature
reviews, and two articles were identified from other sources.
After full-text screening of 116 articles, 22 RCTs met the
inclusion criteria and were consequently included in this
systematic review (Fig. 1) [31-52].

Table 1 summarises the characteristics of included stud-
ies and Table 2 presents additional summary details of the
RCTs, including the PROMs assessed, the intervention pro-
cess and whether training was provided for health provid-
ers and/or patients. Based on the nature of the intervention
evaluated, articles are grouped into two panels in Table 2:
18 studies in which all patients completed a PROM and
compared the presentation of the PROM summary scores
to clinicians vs. no presentation of summary scores (labelled
‘PROM =+ summary’ studies) [31-38, 40, 41, 45-52]; 7
studies that compared patient completion of a PROM with
standard care in the control group (i.e. no use of a PROM)
(labelled ‘+ PROM’ studies) [39, 42—44, 49]. Studies by
Velikova [49] and Rosenbloom [44] compared more than
two treatment arms and their data are thus represented in
both tables and panels by specific comparisons. For exam-
ple, the Velikova study (2004) RCT [49] compared PROM
with presentation of results to health care providers vs.
standard care, and PROM without presentation of results to
health care providers vs. standard care.

Publication dates ranged from 1989 to 2016. Most of
the studies took place in the USA [31, 32, 34, 35, 38, 40,
44-46, 48, 51, 52], followed by the UK [43, 49, 50], Neth-
erlands [36, 37, 39], Australia [33, 41], Ireland [42] and
Norway [47]. More than half of the studies (55%) included
cancer patients [31-33, 35, 37, 39, 41, 42, 44, 47, 49, 52]
and were performed in tertiary hospitals. Four studies [34,
40, 48, 50] were performed in tertiary care hospitals in sub-
specialties other than cancer, and the remaining studies
took place in GP/internal medicine/family physician offices
[36, 38, 43, 45, 46, 51]. Six studies reported enrolling only
new patients, five studies enrolled only patients who were
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Fig.1 PRISMA flow diagram
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previously known to clinicians and the remaining 11 studies
did not specify. Sample size calculations to detect a specified
effect size for named primary outcomes were reported in 11
studies [31, 32, 35-37, 40-44, 49]; three studies reported
sample size calculations but their named primary outcome
had multiple sub-components with no subsequent P value
adjustments for multiple comparisons [39, 46, 47] and one
performed only a post hoc power calculation [40].

A total of 23 PROMs were used in these 22 studies
(Table 2). Reference to previous validation work for all
PROMs was provided in the RCTs for each PROM in use.
However, an evaluation of whether the PROM was a valid
choice for the target population of the RCT in which it was in
use was not reported. Cancer-specific (9) or generic tools (8)
were most commonly applied; four studies used more than
one PROM as an intervention [33, 36, 41, 49] [depression-
specific and cancer-specific tools (2), generic and cancer-
specific tools (1) and generic and diabetes-specific tools (1)]
and one applied two arthritis-specific tools [40]. The most
commonly utilised tool was the European Organisation for

@ Springer
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Records excluded, with
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Full-text articles assessed
for eligibility (116)

1. PROM was not the
intervention (22)

2. Not randomised studies
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Screening PROMS (26)

Comparing PROMs (4)

5. Pain Measure (1)

Hw

Records included on full text
screen (22)

Research and Treatment of Cancer, Quality-of-Life Ques-
tionnaire Core 30 (EORTC QLQ-C30) (reported in three
studies). The Beth Israel/UCLA Functional Status Assess-
ment Questionnaire, the Hospital Anxiety and Depression
Scale (HADS), the SF 36 and PedsQL generic were used in
two studies each. The remaining PROM interventions were
applied in one study only (Table 2).

In 18 studies [31-33, 36-47, 49-51], PROMs were self-
administered by patients on paper (15) or via a computer
touch screen (3); in three studies [34, 35, 48], PROMs were
completed via telephone with assistance and one study [52]
(on paediatric patients) varied the administration method
according to the child’s age. In this latter trial; children
younger than 7 years were allowed a parent-proxy PROM
completion, children aged 7-13 years had combined child
and parent-proxy PROM completion and children > 13 years
self-administered the PROM.

PROMs were mostly completed in waiting rooms/clinics
[32, 33, 37, 38, 40, 41, 44, 47, 49-51], followed by home/
place of convenience [36, 39, 42, 45, 46], over the telephone
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Table 1 (continued)

&

ship (new, known, not

reported)

Patient Population (sample size, age (years), Patient provider relation-

condition/disease)
Sample size calculation reported or not

Clinicians (e.g. residents, surgeon)
Sample size of healthcare providers

Setting (e.g. primary care, emergency room,

hospital)
Country

Publication ID

Springer

Not reported

Advance lung, breast or colorectal cancer

Nurse practitioners

Cancer tertiary care Chicago

USA

Rosenbloom 2007 [44]

(Comparison 2)

140 (C 51%)
Mean age of all participants 59

n=

Sample size of healthcare providers was not

reported

Sample size calculation was reported

New patients

Cancer patients
n=142 (C 50%)

Oncologists

Tertiary care oncology hospital
UK

Velikova 2004 [49]
(Comparison 2)

28

Mean age of all participants 54.8 SD

(12.52)
Sample size was not powered to detect this

change

New patients

Cancer patients

Oncologists

Tertiary care oncology hospital
UK

Velikova 2004 [49]

(Comparison 3)

216 (C 33%)
Mean age 54.9 SD (12.52)

n=

28

Sample size calculation was reported

C control group, / intervention group, SD standard deviation

[34, 48], first in clinic then subsequently over the telephone
[35], a mixture of clinic and telephone interview [52], com-
puter/paper-based completion according to patients’ prefer-
ences [31] or unspecified [43].

Of the 18 studies that compared presentation of
PROM =+ summary studies (completion of a PROM with
presentation of results to clinicians vs. completion of a
PROM alone), [34, 36-38, 45-52] provided training to cli-
nicians/patients about interpretation of PROM scores. One
[42] of the five studies that compared completion of a PROM
with no PROM provided training to physicians about the
layout of the PROM. The content of the training/education
sessions provided to physicians and patients concerning the
interpretation of the PROM varied substantially between
studies (Table 2).

Table 3 summarises outcomes reported in the included
studies classified into the three categories: process of care,
health and satisfaction with health care. Pre-specified pri-
mary outcomes of studies are italicised.

In PROM + summary studies, a process of care outcome
was reported in nine studies [31, 32, 37-40, 45-47, 51], of
which two were primary outcomes [32, 37]. In both studies
that specified a process of care primary outcome interven-
tion, patients reported a significant increase in the discussion
of HRQL issues with their clinician [32, 37]. Four studies
[31, 38, 47, 51] either did not report if their process of care
outcomes were of primary or secondary interest, or claimed
to power their study around a primary outcome that con-
sisted of multiple sub-components. While these studies did
report statistically significant results, their findings are con-
sidered non-robust due to the lack of adjustment for multiple
comparisons.

Health outcomes were reported in 13 PROM =+ sum-
mary studies [31, 33-37, 40, 41, 45-47, 49, 52], of which
four were primary outcomes [31, 36, 41, 49]. A signifi-
cant improvement in HRQL and psychosocial health was
reported in the Basch [31] and De Wit [36] studies, respec-
tively, whereas Velikova et al. [49] reported no significant
difference in self-reported HRQL and McLachlan et al. [41]
reported that the intervention did not significantly reduce the
need for patient information regarding psychological and
other health conditions. McLachlan et al. [41] reported a
significant decrease in the spiritual needs of intervention
patients, but without power for this comparison it was thus
considered non-robust (Table 4). Cleeland [35] and Ruland
[47] reported on studies whose outcomes had multiple sub-
components, of which some showed significant improvement
in intervention patients (Table 3). These effects were simi-
larly considered non-robust given no P value adjustments
for multiple comparisons (of sub-components) were made.
Another seven studies [33, 34, 37, 40, 45, 46, 52] reported
health outcomes without adequate power calculations
for these comparisons, of which four reported significant
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Table 4 Summarises the reported results for comparisons in both of the two panels
PROM results to clinician vs. no PROM results to clinician PROM vs. standard care (n="7)
(n=18)
No. studies report-  No. studies report-  No. studies report- No. studies report-  No. studies report-  No. studies
ing no evidence of  ing non-robust ing robust effect(s) ing no evidence of  ing non-robust reporting robust
effect effect(s) effect effect(s) effect(s)
Processes of care 3 4 2 3 1 0
Health outcomes 4 7 2 4
Satisfaction 4 3 0 3 0 0

Reported effects were considered ‘robust’ if they were statistically significant and pertained to a single reported comparison or there was evi-
dence that the study was adequately powered for more than one comparison. Other positive effects were classified as ‘non-robust’

PROM patient-reported outcome measure

non-robust results. In total, seven significant results for
health outcomes were considered non-robust.

Satisfaction with health care was reported in seven [34,
36, 37, 40, 41, 50, 51] PROM + summary studies as one of
the outcomes of interest, with none of these studies explic-
itly specifying it as their primary or secondary outcome.
Significantly more intervention patients were reported to
be satisfied with their emotional support [37], overall care
[36] and management of pain [51] (male patients only); with
results categorised as non-robust. Three studies [34, 40, 41]
reported no significant difference between the groups, and
one [50] reported a greater (but non-significant) satisfaction
with care in the control group.

In + PROM studies (PROM completion with or without
presentation of scores to clinicians vs. Standard Care), four
studies [42, 44, 49] reported on process of care variables as
one of their non-primary outcomes of interest. Of those, only
Velikova [49] reported significantly (but non-robust) greater
discussion of intervention patients” HRQL issues.

Health outcomes were reported in five + PROM studies
[42—44, 49] as primary outcomes. Significant improvement
in HRQL of intervention patients was reported by Velikova
[49]. Four studies did not report any significant differences
in health outcomes [42-44]. Health outcome variables were
reported as secondary outcomes in Mills [42] and Velikova
[49]. Mills [42] reported non-significant (and non-clinically
meaningful) poorer lung cancer-specific QOL in the inter-
vention group, whereas Velikova [49] reported non-robust
significantly higher physical, emotional, functional well-
being and HRQL of participants in the intervention group.
The study by Hoekstra [39] reported on change in the preva-
lence and severity of several symptoms, some of which were
reduced significantly, but the lack of adjustment for multiple
comparisons rendered them non-robust.

Comparisons on satisfaction with care for + PROM
studies were reported in three publications of RCTs [42,
441, none of which were positive or statistically significant,
thus there was no significant evidence that intervention

patients were more satisfied than their comparator group
regarding the health care that they received.

Feasibility data (including physician satisfaction) on
acceptance and the perceived usefulness of the PROM
intervention tools were collected in nine studies [32-34,
37, 40, 45, 49, 50, 52] with largely positive results
(Table 3).

Methodological quality was evaluated using the
Cochrane Collaboration’s Risk of Bias tool [30], with
detailed assessment reported in Supplementary 2. The
potential for bias was assessed in the domains of random
sequence generation, allocation concealment, detection
(blinding of outcome assessment), attrition (incomplete
outcome data) and reporting (selective outcome report-
ing). The risk of introducing systematic error was found
to be high in two studies on random sequence generation
[46, 48], two studies on allocation concealment [46, 48],
none on detection bias, two on attrition bias [40, 46] and
six on reporting bias [34, 40, 46—48, 50]. Some studies
had missing information, noted by the categorisation of
domains as uncertain. Information regarding the likeli-
hood of detection bias (blinding of outcome assessors/data
analyst) and allocation concealment was missing in a large
number of studies, 13 [32-36, 39-41, 43-45, 48, 50] and
10 [34, 37-40, 43-45, 50, 51], respectively.

We considered the potential for performance bias (blind-
ing of participants and personnel) difficult to avoid due to the
nature of the PROM interventions. However, in one study,
authors acknowledged that they were able to blind patients
and staff to the study hypothesis [44], but not to the inter-
ventions, and as such were considered to have low risk of
performance bias.

Apart from performance bias, reporting bias was the most
common domain, being present in six studies [34, 40, 4648,
50]. Of those, two were conducted in the internal medicine
units: one in each of an arthritis, obstetrics and gynaecol-
ogy and neurology clinic, and one in a tertiary care cancer
hospital.
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Discussion

This systematic review of results from RCTs evaluating the
use of PROMs in clinical practice categorised the reported
comparisons into two groups. While in the first group of
18 studies [31-38, 40, 41, 45-52], the intervention partici-
pants completed the PROM and had their PROM results
presented to the clinicians providing their clinical care
(PROM + summary), in the remaining seven studies [39,
42-44, 49] participants in the intervention group were
simply asked to complete the PROM (+ PROM). Reported
results were grouped in one of three outcome categories:
process of care, health and satisfaction with care (Table 4).
Analysis of tabulated results led to the following findings:
more positive results were reported for health outcomes,
compared to those for the process of care or satisfaction
with care; PROM interventions worked better when PROM
results were provided to clinicians and the inclusion of
PROM training to clinicians prior to a trial commencement
appeared to result in no obvious differences in positive
results.

Reviewed studies focused predominantly on statistically
significant results, without typically mentioning whether
they were clinically meaningful. If the results were posi-
tive but non-significant, there was no consideration in the
publication of whether this may have been the result of a
smaller than necessary sample size. Equally, when results
were positive and significant, there was no discussion of
whether this was possibly due to an inflated Type I error
resulting from multiple comparisons. This concurs with
results from the methodological quality assessment, indi-
cating that the most common form of bias was that of
reporting bias, regardless of the study context. Indeed,
when considering characteristics of studies that may have
been more prone to bias in any one (or more) domains, no
one type of study appeared more prone.

All positive results were reported in this systematic
review, regardless of significance, with Table 4 present-
ing a summary of the results differentiated by robustness,
which includes studies reporting no evidence of a differ-
ence in treatment groups.

For the 18 studies classified as PROM + summary, six
[31, 32, 36, 37, 41, 49] were powered to detect an effect for
their pre-specified primary outcome (two process of care
[32, 37] and four health outcome variables [31, 36, 41,
49]), with the remaining studies either not pre-specifying
a primary outcome, not reporting on power calculations
for pre-specified outcomes or reporting that power calcu-
lations were performed for outcomes with multiple sub-
components without evidence of this. Of the four studies
with health outcomes as their primary focus, two reported
significant results in favour of the intervention group [31,
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36]. Non-significant improvement was reported in one
study for the intervention group [41] and for the control
group in another study [49]. Comparing the characteristics
of studies reporting significant vs. non-significant effects,
there were no identifiable differences in sample size, dis-
ease area, clinician training and mean age of participants
or risk of bias.

Among seven studies [39, 49, 4244, 49] in the group
classified as + PROM, none reported a process of care pri-
mary outcome. Five studies [42-44, 49] reported a health
outcome of primary interest with only one [49] reporting
results in favour of the intervention, three reporting no sig-
nificant evidence of a difference [43, 44] and one reporting
a non-significant poorer effect in the intervention patients
[42]. Studies that failed to show any significant difference or
reported poorer effects in intervention patients either stated
that they did not achieve their desired sample size [42, 44]
or did not state this but appeared to have a relatively small
sample size [43].

A total of 15 comparisons (in all identified studies)
were on HRQL/health status/PROM score outcomes [31,
33, 34, 36, 37, 42-46, 49, 52]. One key observation noted
in over half of these studies was the lack of discussion on
what constitutes a clinically important difference. A prede-
fined ‘clinically important’” and statistically significant dif-
ference in HRQL was reported in only three comparisons
[31, 49]. The Mills study [42] reported non-significant non-
clinically important poorer HRQL in intervention patients,
but while the Detmar study [37] found no significant dif-
ference in health status measured by SF-36; a significantly
larger percentage of people in the intervention group had
clinically meaningful improved SF-36 scores [53]. The
Velikova et al. PROM #+ summary comparison did not find
any significant and clinically important HRQL differences
[49]. The remaining studies (8/15) [33, 34, 36, 43-46, 52],
simply referred to P values to oppose or support the PROM
intervention without reference to whether differences were
considered to be clinically meaningful. While P values can
provide important evidence of a difference in average out-
come scores, they indicate only the probability that study
findings such as those reported (or more extreme) could have
occurred due to chance alone if there really was no differ-
ence in the two groups in the underlying population [54, 55].
As such, they lack the ability to inform clinicians of whether
(in general) the difference really matters to their patients, i.e.
if it was clinically meaningful [54, 55].

There are a large number of validated PROMs available
for use (generic and disease specific) and their selection
for a particular clinical population can be challenging [56].
The fact that different PROMs are often designed for and
used in different populations means that the recommenda-
tion of one particular PROM over another in any given
scenario is generally not possible. Given that studies in
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this review reported some positive and robust effects of
PROM interventions, there is likely to be value in the use
of PROMs in clinical care.

Thirteen studies provided training sessions to clinicians
(and patients/families in some cases) on the interpretation
and understanding of the PROM [34, 36-38, 42, 45-52].
Contrary to our expectation that clinicians would be more
engaged in the use of the PROMs if training was pro-
vided [57-59], there appeared to be no obvious difference
in positive outcomes when this took place. Some studies
assessed the feasibility of PROM use, but none evaluated
changes in clinicians’ perceptions before and after the
intervention and thus the role of the clinician in the use of
PROMs may require further study to be understood.

Compared to the previous literature [6, 8—25], this sys-
tematic review provides more contemporary evidence on
the use of PROMs in RCTs and additional information
about the use of PROMs in children, by including two
RCTs with patients under 18 years old. The fact that only
two paediatric studies [36, 52] met the inclusion criteria
and were included in this review highlights the fact that
little has been done to understand the value of PROMs
in this context. It is well documented that children often
struggle to communicate their health issues with parents
and clinicians, and so a rationale for the use of PROMs
to provide a voice for children is strong. Wolfe et al. [52]
reported improvements in children’s and parents’ percep-
tions of talking to doctors, and in parents’ understand-
ing of their child’s feelings. Clinicians also found PROM
reports by children provided useful and new information
in many cases [52]. While the study by Wolfe [52] did
not report significant effects on primary health outcomes
from the PROM intervention, a post hoc analysis of sur-
vivors beyond 20 weeks showed significant improvement
in the emotional subscale of the PROM and in overall
sickness scores. These findings were even stronger in
children aged 8 years and older who were more likely to
have completed the PROM without a proxy. Hemmings-
son [60] recommended the use of self-reporting paediatric
PROMs whenever possible, or observable components of
HRQL when parent-proxy assessment is unavoidable, e.g.
for young children. The De Wit [36] study on diabetic
adolescents also reported a positive effect of PROMs on
patients’ HRQL and patient satisfaction with health care.
Also, provided that haemoglobin A1C levels were kept
under control, a positive effect of PROMs on psychologi-
cal outcomes was reported [36].

Methodological quality was evaluated using the Risk
of Bias tool [30]. Detection bias occurs when outcome
assessors are not blinded to the group allocation and study
hypothesis. Although the studies in this review are consid-
ered pragmatic trials, blinding of the data analyst could have
been achieved relatively easily.

This review has several methodological strengths. To
minimise bias and to ensure that the systematic review
was conducted in a transparent manner, a review protocol
was submitted to PROSPERO. There are several benefits
of developing a review protocol a priori as outlined in the
PRISMA statement on reporting items for systematic review
and meta-analysis protocols [61], and they include assurance
that methods are replicable and in line with current recom-
mendations. A comprehensive systematic search of three
major databases was performed to reduce the possibility of
missing relevant studies. An especially wide time frame, age
range of target population and disease type were considered.

We acknowledge that there are some limitations of this
review. Firstly, the inclusion criteria were restricted to stud-
ies published in the English language only. While this means
we may have missed some important studies, it is unlikely
that our conclusions would change given that previously
documented systematic reviews included articles in multiple
languages (in French, German, Italian, Russian or Spanish)
and yielded similar results [9, 10]. Secondly, the relevance
screening was performed by a single author, and data were
extracted by the same author, but the title, abstract and key-
words of a random 10% of the search were independently
screened and inclusion criteria were modified after discus-
sion with a second author (RN) and a more cautious (inclu-
sive) approach was taken when screening. We acknowledge
that single data extraction could result in missed items, and
thus could affect the conclusions of a review. However, in an
effort to minimise issues with interpretation, double extrac-
tion for the quality assessment and risk of bias analysis was
performed. Thirdly, unlike previous systematic reviews, we
excluded trials that claimed to use PROMs for screening
of psychological conditions. Studies on psychological and
mental health conditions were excluded from our systematic
review. Patient-reported outcomes in these contexts are typi-
cally used for the purpose of diagnosing psychological or
mental health conditions. Given that our focus was on the
use of PROMs to effectively incorporate patient values and
preferences in clinical encounters, these studies did not meet
with the aim of our systematic review. Therefore, despite a
much larger time frame for inclusion, there were fewer stud-
ies in this review compared to previous systematic reviews
[6, 9-22]. Our justification for this decision was our interest
in the use of PROMs as a behavioural intervention and not
as a screening tool. Given that the results of screening tools
are typically reviewed by clinicians as part of a process to
identify a disease at an earlier stage for secondary preven-
tion, and thus identify patients who require follow-up, their
use in this context is not optional. Hence, the use of PROMs
as part of diagnostic tools for mental health disorders is dif-
ferent from proposing their use to inform patient-centred
decision-making related to the choice of approach to care
or treatment, and thus does not add to our evidence base.
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Conclusions

Overall, positive findings in favour of the PROM interven-
tion were reported on 21 occasions but the reported effects
were robust in only five cases, i.e. statistically significant
and adequately powered. Despite explicit CONSORT guide-
lines [27], many trials on PROM interventions failed to
pre-specify their primary and secondary outcomes and/or
adequately power their comparisons for clinically meaning-
ful differences. Despite this, the combined evidence appears
to support the use of PROMs to improve communication and
decision-making in clinical practice. It is vital that future
trials on PROM interventions follow CONSORT guidelines
and continue to contribute robust evidence on the use of
PROMs in clinical practice.
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