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Abstract

Objective The purpose of this paper is to summarize the
best evidence regarding the impact of providing patient-
reported outcomes (PRO) information to health care pro-
fessionals in daily clinical practice.

Methods Systematic review of randomized clinical trials
(Medline, Cochrane Library; reference lists of previous
systematic reviews; and requests to authors and experts in
the field).

Results Out of 1,861 identified references published
between 1978 and 2007, 34 articles corresponding to 28
original studies proved eligible. Most trials (19) were
conducted in primary care settings performed in the USA
(21) and assessed adult patients (25). Information provided
to professionals included generic health status (10), mental
health (14), and other (6). Most studies suffered from
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methodologic limitations, including analysis that did not
correspond with the unit of allocation. In most trials, the
impact of PRO was limited. Fifteen of 23 studies (65%)
measuring process of care observed at least one significant
result favoring the intervention, as did eight of 17 (47%)
that measured outcomes of care.

Conclusions Methodological concerns limit the strength
of inference regarding the impact of providing PRO
information to clinicians. Results suggest great hetero-
geneity of impact; contexts and interventions that
will yield important benefits remain to be clearly
defined.
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Abbreviations
PRO  Patient-reported outcomes
RCTs Randomized control trials

Introduction

Patient-reported outcomes (PRO) are measurements of any
aspect of a patient’s health status that come directly from the
patient [1]. There are two ways clinicians and their patients
may benefit from these measures, which are usually the result
of a standardized instrument or questionnaire. First, using
instruments measuring PRO in clinical research, investiga-
tors can provide important evidence to inform clinicians’ and
patients’ decisions about treatment alternatives. PRO mea-
sures may also provide added value from their use in daily
clinical practice. This article explores this second potential
use via a systematic review of randomized clinical trials.

Potential benefits in daily clinical practice

For over a decade, investigators have been expressing
interest in the use of PRO assessments in daily clinical
practice, although it must be acknowledged that PRO
researchers have been much more interested than have
practicing clinicians. PRO assessments may have several
potential benefits in daily clinical practice. First, patient
information collected using standardized questionnaires
may facilitate detection of physical or psychological prob-
lems that might otherwise be overlooked. PRO instruments
can also be applied as standardized measures to monitor
disease progression and to provide information about the
impact of prescribed treatment [2-5]. Another benefit of
using PRO measures in routine clinical care may be in
facilitating patient—clinician communication and thus pro-
moting the model of shared decision making. Patients and
clinicians often need to establish common priorities and
expectations regarding the outcomes of treatment and illness
[6]. Establishing a common understanding may be important
for meeting patients’ disparate needs and for improving
patients’ satisfaction with health care and their adherence to
prescribed treatment [7]. PRO measurement in clinical care
may be also used to monitor outcomes as a strategy for
quality improvement or to reward presumed superior care.

Evidence of impact of patient-reported outcomes
measures in clinical care
Many practical and attitudinal barriers exist to the effective

use of PRO instruments for application in clinical practice
[8,9]. Most questionnaires are lengthy, and both patients and
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providers may perceive them as burdensome. Clinicians
must receive data and the associated interpretation promptly
and in an understandable manner, and this may involve
appreciable resources [10, 11]. Although available evidence
supports that validity and reliability of these measures are
comparable with routinely used clinical measures [12],
skepticism about their clinical meaning also inhibits their use
in practice [13]. Not least, the use of these measures might
cause unintended harm, even if from a theoretical perspec-
tive only. Physical or psychological problems that might
otherwise be overlooked may make them more of a concern
for the patient. Rather than facilitating doctor—patient com-
munication, this information might possibly interfere with it,
and it could also force the discussion into areas that the cli-
nician has little control over. Considering all these issues,
before the use of PRO measures in clinical practice can be
recommended at all, there is a need for rigorous evaluation of
the impact of the use of PRO measures in clinical practice,
ideally by conducting randomized control trials (RCTs).

Previous systematic reviews of RCTs on the use of PRO
measures in clinical practice have varied in their conclusions
[2, 3, 14, 15]. Greenhalgh et al. [2] suggested that feedback
on overall patient assessment increases the detection of
psychological and, to a lesser extent, functional problems but
found little evidence of changes in management or out-
comes. Later, Gilbody et al. [14] concluded that PRO benefit
in improving psychosocial outcomes of patients with psy-
chiatric disorders managed in nonpsychiatric setting was
insufficient to mandate their use. Espallargues et al. [3]
identified 23 RCTs or quasi-RCTs with considerable heter-
ogeneity of results precluding definitive recommendations
concerning their use. Because a number of clinical trials have
been published since the most recent of these reviews, we
undertook a systematic review to assess the best available
evidence regarding the impact of routine use of PRO mea-
sures in daily primary and secondary health care on process
of care, satisfaction with care, and health outcomes.

Methods

We developed a detailed protocol describing the following
consecutive stages of the process: (1) definition of eligibility
criteria, (2) search of relevant published articles, (3)
screening of titles and abstracts for eligibility, (4) full-text
eligibility evaluation of potentially eligible studies, (5)
validity assessment and data extraction, and (6) data analysis.

Eligibility criteria

Studies were eligible if they met all of the following
inclusion criteria:
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1. They were RCTs in which individual physicians,
groups of physicians (e.g., hospitals, practices), or patients
were randomly allocated to one or more intervention
groups and to a control group.

2. Participating patients were attending a health practi-
tioner’s office, an outpatient clinic, an emergency room, or
a hospital.

3. Studies compared replicable interventions consisting
of administration of standardized PRO questionnaire(s) and
subsequent feedback to health care professionals versus
routine clinical practice without any administration of PRO
measures. Questionnaire results were disclosed only to the
clinicians in the intervention group, with or without addi-
tional education concerning the optimal application of this
information.

4. At least one of the following outcomes was reported:
mortality, morbidity, health-related quality of life and
related measures, clinician behavior, clinician impressions,
patient satisfaction, or costs (health services use).

5. Language of publication was English, French, Ger-
man, Italian, Russian, or Spanish, expanding the language
restrictions of previous reviews.

We excluded studies in which patients in the interven-
tion group had received clinical care from providers with a
different skill set than that of those providing care to
patients in the control group, and also studies in which
PROs were endpoints of the trial but not included in
feedback to the providers.

Before starting the review process, a pilot test of eligi-
bility criteria was performed on a sample of articles, and
the result was discussed in a team meeting in order to refine
the criteria and increase concordance within the team.

Search strategy and data sources

A previous systematic review [3] published in 2000 pro-
vided a starting point for our work. This review used a
comprehensive search strategy, and we therefore assumed
that it had identified all possible eligible studies for the
years 1966—1997. All 23 papers identified in that previous
search were included in the full-text eligibility evaluation
(stage 4 in “Methods”). We therefore searched for new
studies only conducted from January 1998 onward.

A professional librarian (AP) formulated the search
strategy (an updated version of that used in the 2000
review) and performed the search, including modification
of the strategy on the basis of initial results. To overcome
heterogeneity and the absence of pattern in key words and
terms of the original search strategy, the search strategy
used for this report was organized in three blocks, each
capturing: (1) potential RCTs, (2) selected questionnaires
and provision of feedback, and (3) PRO (details available

from the authors). The search was conveniently devised to
be performed in Medline and the Cochrane Library,
including the Cochrane Database of Systematic Reviews
(CDSR), the Cochrane Controlled Trials Register (CCTR),
and the Database of Abstracts of Reviews of Effectiveness
(DARE). The Medline search was updated during the
editorial process of the manuscript, with the last update
being performed on 7 September 2007.

Other sources of potentially eligible articles included
reference lists of all prior reviews on the subject, as well as
(later in the process) references of studies that had been
selected as eligible for our review. Authors and experts in
the field (e.g., members of the research team and other
colleagues involved in this area of research) also provided
information about other published or unpublished studies
of which they were aware.

Screening and eligibility evaluation

Six teams of two reviewers participated in all stages of the
study selection process, and the number of publications
reviewed was distributed equally among these pairs. Dur-
ing the screening stage, each reviewer in a pair evaluated
all titles and abstracts of the primary studies identified in
the bibliographic search to determine whether the study
met our predetermined eligibility criteria. If either reviewer
felt there was any possibility that an article would fulfill
our eligibility criteria, they selected the reference for full-
text evaluation (“low threshold” strategy).

In the subsequent stage of the study selection process,
again, each investigator reviewed independently the full
text of all papers assigned to his or her pair to determine
eligibility and then completed the specially designed Eli-
gibility Evaluation Form. A reviewer was never assigned
an article that he or she had selected in the previous
(screening) stage. Existing disagreements in each pair were
resolved by discussion until consensus was reached. In the
cases when this did not happen, an additional reviewer
made the final decision on eligibility of the particular
article.

Several publications would eventually result from the
same study. Duplicate publications of the same study (i.e.,
studies that were conducted on the same population and
used the same intervention, although they may have
reported different analyses or may have been published in
different formats) were classified according to the Decision
Tree for Identification of Patterns of Duplicate Publications
proposed by von Elm et al. [16] and were based on com-
parison of similarity of samples and outcomes of pairs of
duplicates. As a result, we produced a final list of all eli-
gible articles (both duplicate and not) corresponding to all
the relevant studies.
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Data extraction and validity assessment

Data extraction included the following variables: (1)
characteristics of participants in the study (both patients
and health care professionals), (2) clinical area of practice,
setting, and country, (3) number of participants (or cases
and controls) randomized, not included, excluded, partially
followed up and lost, (4) unit of randomization and unit of
analysis (i.e., patient, physician, or other provider, practice,
or hospital), (5) time period of observation (6) character-
istics of the intervention (including content, format, source,
recipient and timing), (7) type of PRO used to provide the
feedback, and (8) all reported results on process and out-
comes of care and on satisfaction with care.

Two reviewers independently extracted data and asses-
sed each study’s quality using a specifically designed Data
Abstraction Form. Disagreements were resolved by dis-
cussion. Individual validity of the studies was assessed
using a modified version of the Jadad scale [17]. The
characteristics being assessed were randomization (up to 2
points), statistical analysis consistent with unit of ran-
domization and with clustering (when needed) (1.5),
blinding (1.5), and loss to follow-up (2). Theoretically,
scores ranged from O to 7, with higher scores indicating
better study quality.

To organize and systematically present the possible
outcome variables, we identified those most frequently
observed in previous reviews, and a list of the most com-
mon definitions of outcomes was developed. This list was
provided to the reviewers, together with the Data
Abstraction Form and a procedure manual containing the
main guidelines and working definitions.

Analysis

Characteristics of individual studies were reported,
including setting, participants, methodology, instruments
used, and design of implemented interventions. All study
outcomes were identified and classified on the basis of their
consistency (that is, the extent to which the outcome
measures were defined similarly and monitored similarly).
According to our conceptual framework, we classified the
study outcomes in three main groups, starting from the
most proximal to the moment of intervention, with other
outcomes expected to occur later [18]: (1) process of care,
with subgroups referring to the conceptual stages of the
care as a whole—patient—provider communication, pro-
vider behavior (diagnosis, treatment, and use of health
services) and patient behavior (compliance with treatment
and change of attitude), (2) outcomes of care, with sub-
groups on patients’ general health and self-perceived health
status, and (3) satisfaction with care for both patients and
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clinicians. In this model, changes in process of care would
mediate further changes in either outcomes of care or sat-
isfaction with care.

Given the high variability of endpoints of impact of
routine provision of PRO feedback to health care profes-
sionals that was observed and the high number of endpoints
being assessed in only two studies or fewer (limiting the
generalizability of results), we selected indicators for fur-
ther evaluation on the basis of two criteria: (1) their
position in the conceptual framework (i.e., stage of care
continuum as described above), and (2) frequency, in order
to maximize comparability between studies.

After the stage of study eligibility evaluation, the level
of interreviewer agreement within each team and the
median for each response item was calculated (Cohen’s
kappa [19]) to evaluate quantitatively the reliability of
gathered evidence [20]. Kappa has a range of 0-1.00, with
larger values indicating better reliability. For each eligi-
bility criterion (presented as a separate response item in
Form A), we calculated the median kappa for all reviewers.
We used the statistical package STATA 8.0 for all data
analyses.

Results

The bibliographic search identified 1,861 potentially rele-
vant publications, which we screened on the basis of their
titles and abstracts (Fig. 1). All articles were identified by
means of either the electronic search or by hand searching
reference lists. After excluding all that were clearly non-
randomized clinical trials or did not fulfill the selection
criteria for our review, we selected 74 publications (71 in
English, one in Spanish, one in German, and one in French)
and obtained the full text of each article for more detailed
eligibility evaluation. These references were added to the
25 publications reported by the previous systematic
reviews [2, 3, 14, 15], together with another 14 publica-
tions identified as potentially relevant from other sources,
including an additional systematic review retrieved during
the updates [21] (Fig. 1).

In total, reviewers independently evaluated 111 full-text
reports for eligibility, with substantial overall agreement,
presented by a median kappa of 0.90 (range 0.53-1.00).
We identified six pairs of duplicate publications, with four
reporting identical samples and different outcomes (refer-
ences 28-29, 36-37, 38-39, and 63-64), and two reporting
both identical samples and identical outcomes (references
24-34 and 25-30). Thus, 34 publications corresponding to
28 eligible RCTs were included and reported in this sys-
tematic review (Table 1).

The majority of studies were performed in the USA
(75%) and in primary care settings (67.9%). More than half
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Fig. 1 Flow chart of study selection

of the studies (57.1%) included only fully trained physi-
cians (general practitioners, internists, and other
specialists). In the remainder, a variety of health profes-
sionals participated, including residents and trainees and
(in five studies) nurses and physician assistants. Patients,
mainly adults, often came from a variety of restricted
population groups: geriatric, mental health, or with a spe-
cific diagnosis.

Units of randomization in 14 of the trials were patients
(in six) or physicians and groups of physicians (or prac-
tices, clinic modules, etc.) (in eight). The design of 12
RCTs included screening before randomization. The mean
quality score was 3.41, with individual scores ranging from
2.0 to 5.0 points (Table 1). The most common quality
limitations included analysis of data not keeping to the
design (that is, analyzing data as if patients had been ran-
domized when the unit of allocation was clinicians or
groups of clinicians) and the inclusion of large numbers of
outcomes, making it difficult to establish the significance of
one or two positive results in a particular trial.

Studies varied in the ways in which the intervention was
designed and implemented in the clinical care setting.
Single feedback to clinicians was performed in eight
studies and consisted of measurement and provision of
feedback on patient’s self-reported health status to the
intervention-group clinicians occurring just once. The rest
of the trials (20) performed some kind of complex inter-
vention: feedback supplemented with either other
intervention(s) to clinicians and/or patients or multiple
feedback (PRO results provided to clinicians more than
once) (Table 2).

The type and content of the information provided to
clinicians differed in its characteristics across studies. In 14
studies, only the individual scores of the intervention
questionnaire (e.g., each patient’s results) were fed back,
and in 13, the scores were accompanied by ranges of scores
and/or explanations of individual scores. In one study only,
a note was attached to patients’ visit forms indicating to the
physician that this person scored as “mildly depressed” or
“severely depressed” [53]. In four trials, clinicians
received diagnosis and/or treatment recommendations and
guidelines on patient management. Other information, such
as longitudinal information (previous scores for that
patient), special notifications, summaries, etc., was pro-
vided together with the feedback in ten studies. In 15
publications, the presentation form of feedback was
described: narrative in nine, graphic in two, and narrative
and graphic in three. For the rest, such information was not
provided.

The interval between questionnaire administration and
provision of feedback to practitioners varied from imme-
diate to 6 months. In most studies (19), provision of
feedback was thoroughly described and occurred on the
same day of the patient’s visit and PRO measurement. The
scored results reached the clinician before or during the
consultation and were given personally by the research
assistant, by the patient, or attached to the visit chart. In
two of these cases, feedback was provided as a combina-
tion of “just before” and “just after” the visit [27, 33, 36].
In another five studies, clinicians received feedback on
patients’ scores after more than 1 month. The remaining
four trials left this information unclear.

Intervention(s) other than feedback were part of the
design and targeted practitioners in 20 of the trials and
patients in another 5 studies. Oral or written presentation of
the study (e.g., protocol, objectives, hypotheses tested) had
been given to the participating clinical staff in 4 of the
trials. Educational sessions were conducted before feeding
back any information in 12 trials. These sessions focused
on explanations of the instruments being used, building
skills to use them, and the provision of interpretation aids
(mailed or handed out). In 2 of these studies, the inter-
vention group clinicians participated in a pilot study or in a
training session. Another common additional intervention,
observed in 7 of the trials, was the provision of guidelines,
algorithms and/or tailored recommendations on how to
manage specific patients or conditions. In two studies, the
investigative team provided assistance with arranging fol-
low-up visits and/or referrals, and phone calls to the
patients.

The interventions other than feedback aimed at patients
included: (1) written and oral presentation of the study and
its goals by the research staff [43], (2) series of educational
group sessions (six sessions plus a booster session

@ Springer
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Table 2 Characteristics of the interventions (n = 28)

Number Percent
Intervention
Single feedback® only 8 28.6
Complex intervention® 20 71.4
Feedback with additional intervention(s) for the clinicians 19 67.9
Feedback with additional intervention(s) for the patients 6 214
Multiple feedback 13 46.4
Content of feedback”
Scores only (e.g., each patient’s results) 14 50.0
Scores with ranges and/or explanation of individual scores 13 46.4
Diagnosis/treatment recommendations (guidelines) in addition 4 14.3
Other information in addition (summaries, notifications, previous scores, etc.) 10 35.7
Interval (between administration and feedback)
Feedback on the same visit as PRO measurement 19 67.9
Feedback in more than 1 month 5 17.9
Uncertain 14.3
Instruments®
(a) Generic 11 39.3
Specific 17 60.7
Mental health 14 50.0
Other® 5 17.9
(b) Validated 18 64.3
Both validated and not validated 25.0
Validation not ascertained 10.7
Administration
(a) Self-administered 17 60.7
Interviewer-administered, face to face 14.3
Combination of self- and interviewer-administered instrument(s) 7 25.0
(b) Completed at home 14.3
Completed in the waiting room or office 12 429
Mailed on patient’s address 6 28.6
(c) Handed and instructed by:
Research staff (e.g., research assistant) 14 50.0
Clinical staff (e.g., clinician or reception staff) 4 14.3
Both research and clinical staff 1 3.6
Not ascertained 8 28.6

 Single feedback was defined as measurement and provision of patient-reported outcome (PRO) results occurring only once. Multiple feedback

was accordingly defined as feedback occurring more often than once

b Categories not mutually exclusive

¢ European Organization for Research and Treatment of Cancer Quality of Life Questionnaire (neoplasms), CAGE (alcohol screening), Modified

Dental Anxiety Scale, Arthritis Impact Measurement Scale

4—6 months later) on coping with depression, led by a psy-
chiatric nurse, to which family members were also invited
[51], (3) promotional and educational pamphlet mailed to
patient’s home prior to the intervention; further explanation
by research assistant was available if desired [27], (4) per-
sonalized letter with summary of clinically significant results
and tailored guidelines and recommendations sent after the

@ Springer

intervention [42], and (5) limited follow-up conducted by a
nurse after the intervention to ensure that appointments and
services were provided [38, 39].

In general, the instruments used in the trials were well
known and validated. Eleven trials used generic measures,
such as the Medical Outcomes Study Short-Form 36 (SF-36),
the Functional Status Questionnaire (FSQ), Dartmouth
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Table 3 Endpoints of trials assessing the impact of feedback of patient-reported outcomes (PRO)

Studies (n)

Process of health care
I. Patient—physician communication
1. Offering advice, education, counseling
2. Duration of visit or consultation
3. Number of physician- or patient-initiated conversations about quality of life
II. Diagnosis and recognition
1. Number (rate) of target diagnoses made (such as diagnosis of depression) 14

2. Number (rate) of target problems identified (conditions, functional status problems, etc.)

-

III. Treatment
1. Number (rate) of specific target interventions undertaken (e.g., treatment of depression)
2. Prescription of any non-target medication

3. Treatment changes

W Nk~

4. Global score of actions and interventions undertaken

IV. Health services and resources use

~

1. Outpatient visits (number or rate)
2. Consultations or referrals to specialists or social institutions (number or rate) 11
3. Hospitalizations (number or rate)
4. Follow-up appointments
V. Patient behavior
1. Compliance with the treatment and/or counseling 2
2. Change in attitudes towards treatment and/or counseling 1
VI. Physician awareness of patients’ quality of life
1. Congruence between clinician and patient assessments 4
Outcomes of health care
VII. General health outcomes
1. Mortality
2. Morbidity (change in number or rate of diagnoses, days of illness and hospitalization)

3. General functional status (change in number or rate of symptoms, complaints)

— N NN

4. Indirect indicators of morbidity—estimated hospital and/or medication cost
VIIL Patients’ health-related quality of life
A. Overall score only 5
B. Physical function
1. Change in score on physical function from generic measure
2. Change in score on physical function from specific measure 0
3. Change in score of separate physical function domains (items?) 4
C. Emotional function
1. Change in score on emotional function from generic measure
2. Change in score on emotional function from specific measure
3. Change in score of separate emotional function domains
Satisfaction with health care
IX. Patient satisfaction
. Overall satisfaction with care (assessment of health care)
. Satisfaction with accessibility and technical aspects of health care
. Satisfaction with communication and interpersonal qualities of physician
. Satisfaction with emotional support

. Satisfaction with time spent for consultation or counseling

AN LN AW N =
AN = = W W A

. Perceptions about usefulness of intervention, satisfaction with results

@ Springer
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Table 3 continued

Studies (n)

X. Clinician satisfaction
1. Attitude and overall satisfaction with intervention

2. Satisfaction with communication with patient

3. Physician-rated usefulness of information from the health-related quality of life instrument

4. Physician-rated impact of intervention on patient management process

A9 = =

Primary Care Cooperative Information Project (COOP)
charts, or the Modified Health Assessment Questionnaire
(MHAQ). The other studies used condition- or disease-spe-
cific measures with a high prevalence of popular mental
health instruments (General Health Questionnaire, Zung
Self-rating Depression Scale, Hospital Anxiety and
Depression Scale, etc.) but also used instruments specific for
neoplasms [European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire (EORTC
QLQ-C30)], arthritis [Arthritis Impact Measurement Scale
(AIMS)], dental anxiety [Modified Dental Anxiety Scale
(MDAS)] and alcohol screening (CAGE Questionnaire).
Some studies used more than one questionnaire or additional
questions and standardized assessments (for more details,
see Table 3).

The modes of instrument administration varied across
studies. In more than half (17), the instrument was self-
administered, mainly unsupervised, and in one case used
touch-screen questionnaires [46]. Seven studies used a
combination of self- and interviewer-administered mea-
sures; only in four trials was the questionnaire administered
face to face to the patient by an interviewer. In 13 studies,
patients completed the questionnaires in the waiting room
or clinician’s office, and in 13, a research assistant handed
out the questionnaires and gave instructions on their
completion. In four trials, the clinician or some other
member of the clinical staff participated actively in the
instrument administration, and in one study [42], both
research and clinical staff took part in questionnaire

administration. In the rest of the trials (8), this information
was not provided.

Investigators measured and reported a wide variety of
PRO, which were not completely comparable (Table 4).
This heterogeneity hindered assessment of the impact of
the interventions [54, 55]. The majority of studies assessed
outcomes from more than one aspect of health care (pro-
cess, outcomes, and satisfaction with care) without taking
multiple comparisons into account [56, 57]. The impact of
provision of feedback on PRO measurement to clinicians
on process of health care was assessed by 23 trials, and 15
(65%) from this group reported a statistically significant
difference for at least one of the variables. Seventeen trials
studied the effects on outcomes of care, and 12 trials
studied the effects on satisfaction with care. Eight (47%) of
the former and five (42%) of the latter reported significant
improvements. Seven trials studied the effects and reported
outcomes only in the area of process of health care: two on
effects only on outcomes of health care and one on effects
only on satisfaction with care.

The five outcomes selected for evaluation of interven-
tion effects (see “Methods”) were: (1) offering advice,
education, and counseling during the visit (the most
proximal outcome, reflecting the initial patient—physician
communication, assessed by seven trials), (2) number of
target diagnoses and notations made in the medical chart
(the most frequently assessed outcome, assessed in 14
trials), (3) number of consultations or referrals (indicating
effect on use of health services, assessed by 11 trials), (4)

Table 4 Significant results reported by the studies for the main groups and for the selected outcomes (indicators)

Outcomes Studies (n) Significant results (%)*
Process of care 23 15 (65%)
Advice, education, counseling 7 3 (43%)
Target diagnoses and notations 14 7 (50%)
Referrals, consultations 11 2 (18%)
QOutcomes of care 17 8 (47%)
General functional status 6 3 (50%)
Satisfaction with care 12 5 (42%)
Physician-rated utility of intervention 6 66% (28-97)°

 Statistically significant difference favoring measurement of patient-reported outcomes for at least 1 variable in the group

 Median percentage (range). Measured in the intervention groups only
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general functional status of the patient (change of symp-
toms, complaints) (indicator of the effect on outcomes of
care, assessed by six studies), and (5) physician-rated
usefulness of information from the PRO instrument
(reflecting physician satisfaction and assessed by six trials)
(Table 4).

Discussion

In this systematic review, we present a comprehensive
compilation of the evidence on the impact of measuring
PRO in clinical practice. Most studies found intervention
effects on at least one aspect of the process outcomes
assessed; effects on patient health status were less fre-
quently assessed and observed.

We acknowledge some limitations of this review. We
performed our search only in two databases (Medline and
The Cochrane Collaboration Database). We tried to over-
come these limitations by expanding study retrieval based
on the references cited in the eligible and reviewed studies.
Unfortunately, in most cases when information from the
studies was unclear or incomplete, we failed to obtain
clarification from the authors. The fact that so many indi-
cators were used in just one or two studies reflects the lack
of researchers’ consensus on the indicators’ relevance and
posed yet another challenge to a quantitative summary in
this review. Our resulting choice of representative indica-
tors and the criteria we relied on can be subjected to
dispute also. However, these were based on explicit criteria
and a replicable methodology, increasing the accountabil-
ity of the procedure. The RCTs analyzed were
heterogeneous in the types of settings, participants (both
patients and clinicians), intensity of intervention imple-
mented, and diversity of outcomes reported. This fact
represents a major challenge to the evaluation of the impact
of providing feedback to health professionals and specifi-
cally makes a formal quantitative analysis difficult. In
addition, many studies were of limited methodological
quality.

All these issues prevented us from obtaining a quan-
titative estimate of the impact of PRO feedback in
clinical practice. Although the studies included in our
review suggest that it has an as yet unquantified effect
on health care (especially on process variables), more
research is clearly needed before these types of inter-
ventions can be recommended. Specifically, there is a
need for well-designed and well-conducted randomized
studies that use appropriate statistical methods that con-
sider the unit of randomization and the multiplicity of
outcomes and that follow the reporting guidelines cur-
rently available.

A number of studies suggest that the ways in which
information on PRO is implemented in routine clinical
practice and the clinical relevance of this feedback will
influence its impact on patient management and outcomes
[33, 35, 47, 58-61]. We were, however, unable to find any
clear and strong patterns across studies that might have
identified intervention characteristics associated with suc-
cessful outcomes.

A practical limitation that those considering using PRO
measures in clinical practice should bear in mind is that, in
most of these studies, the intervention (sometimes fairly
intensive) was organized and delivered by research staff. In
clinical practice, clinical staff would be responsible for
implementation.

Our review has a sound methodological basis, and
was devised to follow the guidelines published in the
Cochrane Reviewers’ Handbook 4.2.0 [56]. We com-
pared all previously available systematic reviews [2, 3,
14, 15] on the subject and, in the study selection process,
took maximum benefit from the information provided by
these previous studies. We implemented a comprehensive
search strategy, which showed a slight increase of pub-
lications in the past few years. We also achieved a more
complete and reliable review process than previous
efforts by means of the independent evaluation by two
investigators in each stage (screening, eligibility evalua-
tion, validity assessment, and data extraction), as shown
by the substantial level of interrater concordance. Fur-
thermore, a recent study has demonstrated the need for a
frequent update of systematic reviews relevant to clinical
practice [62].

We conclude that whereas there are some grounds for
optimism in the possible impact of measurement of PRO in
clinical practice (specifically in improving diagnosis and
recognition of problems and patient—physician communi-
cation), considerable work is still required before clinicians
can invest resources in the process and rely on consistent
evidence for the benefits for their patients. A number of
methodologically stronger trials successfully implementing
feasible interventions with clear positive effects are
required to provide clear direction for clinicians interested
in improving their care through routine use of PRO
measures.
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