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ORIGINAL RESEARCH

Information is a key prerequisite for perceived
relevance of patient reported outcome data (PRO
data): A multicenter questionnaire study
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ABSTRACT

Objective: The aim of this study was to investigate the relevance of patient reported outcome data (PRO data) as assessed by
arthritis patients in a Danish hospital setting.
Methods: The study was conducted as a multicenter questionnaire survey comprising patients with rheumatoid arthritis,
ankylosing spondylitis, and psoriatic arthritis at three rheumatology outpatient clinics. Respondents with experience of reporting
PRO data were recruited. The recruitment took place in March 2017.
Results: A total of 98 respondents were included. We found significant correlation between respondents’ level of information
about PRO data and the perceived relevance of PRO data questions. Remarkably, a third of the respondents stated that PRO data
prepared neither themselves nor the healthcare professionals for the consultation, while 40% found that their PRO data responses
were not used during consultations with healthcare professionals.
Conclusions: The respondents’ assessment of the relevance of PRO data depended on the information offered to them. In
recognition of its potential as a tool for patient involvement, the use of PRO data should be formally integrated in routine clinical
care.
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1. INTRODUCTION

Patient reported outcome data (PRO data) are used to monitor
patients’ condition by examining the patients’ own view on
their symptoms, functional status and health related quality
of life. The use of PRO data was originally developed for
research purposes but has gained increasing impact on mod-
ern healthcare as a tool for enhancing patient involvement

in treatment and care by using the patients’ report of their
own status to plan the treatment.[1, 2] Thus, repeatedly asking
patients to respond to the same PRO questions regarding their
health status enables the real time assessment of PRO data
on chronic conditions, thereby adding to the traditional clini-
cal, laboratory, and imaging measures of disease regarding
e.g. disease activity and treatment choices.[1] When patients
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assess their treatment and care and the data are compared
with healthcare professionals’ assessments, the results may
serve as a basis for joint decision-making on future man-
agement, for example to improve communication between
patients and healthcare professionals and to focus on issues
of particular relevance to the individual patient.[1, 3] By con-
tributing to patient involvement through tailoring treatment
and care, PRO data can improve individual care. Recent
evidence that both patients and healthcare systems benefit
from involving patients in decisions on treatment choices and
care is of particular interest. As patients learn to protect and
improve their health, the utilization of healthcare services
may be improved.[4, 5]

Chronic inflammatory joint diseases have a major impact
on quality of life and daily functioning, both in leisure and
professional activities.[2] PRO data may therefore play an
important role in the management of such diseases by en-
abling a stronger focus on the patient’s perspective. It should
be recognized that only the patients themselves can offer a
truly relevant perspective on the outcome of the treatment
and their current wellbeing, including global health-defining
variables such as fatigue and sleep.[6] Rheumatology has a
long tradition for using PRO data in research, routine clinical
care, and clinical trials.[7] In Denmark, PRO data are system-
atically collected from patients with rheumatic diseases and
stored in the nationwide DANBIO (full name, not an abbre-
viation) registry. A web-based questionnaire is used for the
data collection, with patients entering data on touch screens
in waiting areas before consultation with the physician or
the nurse.[8] The PRO data collected in DANBIO include
the visual analogue scales (VAS) for pain, fatigue, and the
patient’s global assessment (PGA). In addition, the patients
completed the EuroQol-5D questionnaire (EQ-5D).

Disease-specific PRO data were furthermore elicited via the
Health Assessment Questionnaire (HAQ) for patients with
rheumatoid arthritis, and the Bath Ankylosing Spondylitis
Disease Activity Index (BASDAI) and the Bath Ankylos-
ing Spondylitis Function Index (BASFI) for patients with
ankylosing spondylitis or psoriatic arthritis.[8]

Despite growing interest in PRO data and patient involve-
ment, research into the patients’ perspectives on PRO data
utility has been limited. It has focused mostly on the format
of PRO data, whereas the patients’ perspective of functional-
ity and feedback is little investigated, as shown in a synthesis
by Greenhalgh et al.[9] Because PRO data have the potential
to improve patient treatment and care, the investigation of
PRO data from the perspective of the patients is highly rele-
vant. The aim of this study was to investigate the relevance
of PRO data as assessed by arthritis patients in a Danish

rheumatology clinic setting.

2. METHODS
2.1 Design
We conducted a descriptive cross-sectional questionnaire sur-
vey of patients from three Danish rheumatology outpatient
clinics in which PRO data were systematically collected.

2.2 Setting and respondents
Data collection took place during March 2017 and was con-
ducted by the first author (MK). Patients were included con-
secutively in the clinics’ waiting areas immediately after they
had entered their PRO data on touch screens. Eligible partici-
pants had to be at least 18 years of age and able to understand
Danish. Patients with cognitive impairment were excluded.

2.3 The questionnaire
We designed a questionnaire covering six overarching do-
mains in 27 items. The construction of the questionnaire was
based on a systematic literature search using the keywords
“PRO data”, “patient involvement”, “rheumatoid arthritis”,
and their synonyms. A total of 38 studies were selected for
further reading, five of which were used in formulating the
questions.[8, 10–13] Three reports investigating PRO data from
a Danish context were used.[14–16]

The first domain included seven items eliciting sociodemo-
graphic information. In the second domain, five items as-
sessed the manner of informing patients about the use of
PRO data. The six items of the third domain covered phys-
ical and technical difficulties as well as the environment in
which the PRO data were entered, concerning privacy. The
engagement of the respondents toward the PRO data was
investigated via the three items of the fourth domain; the five
items of the fifth domain assessed the patient’s perception
of the relevance of the PRO questions and their application
during consultations. The sixth domain provided space for
any additional comments. The response options for questions
8-26 were “not at all”, “to a lesser extent”, “to some extent”,
“to a higher extent”, or “don’t remember”. A few items had
numerical or descriptive response options.

Responses were entered into an Apple iPad tablet computer.

2.4 Validation and pilot-testing
To ensure that the questions were comprehensible, the ques-
tionnaire was face-validated using the think aloud method
in a representative group of four patients (two men and two
women). It was additionally validated by a group of health-
care professionals including three registered nurses (RNs),
two physicians, and a professor of medicine, all of whom
had experience from rheumatology and the use of PRO data.
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A pilot test by four patients focused specifically on the func-
tioning of the tablet computer. No changes were made based
on the validations.

2.5 Data analysis
The results are described by proportions and analyzed by
chi-square and Fisher’s exact test using Stata, version 14
(StataCorp. 2015. Stata Statistical Software: Release 14.
College Station, TX: StataCorp LP).

2.6 Ethical considerations
The patients received oral and written information about the
purpose of the study. They were furthermore informed that
their privacy was protected, that participation was voluntary,
and that withdrawal would have no consequences for their
therapy. The patients were informed that by responding to
the questionnaire, they accepted inclusion in the study. A
unique identification number used for data entry secured the
respondents’ anonymity, thus precluding their identification.
The study was approved by the relevant heads of department;
no further ethical approval was required according to Danish
legislation.

3. RESULTS

3.1 Respondents
The inclusion criteria were met by 105 patients during the
data collection period. Five were excluded due to incomplete
answers and two were excluded as they were not attached
to any of the three clinics chosen for this study. Hence, 98
respondents were included (93.3% response rate).

The sociodemographic characteristics of respondents are
shown in Table 1. Their mean age was 54.6 years, ranging
from 20 to 87 years. The majority of the respondents had
been attending the clinic for between one and four years
(35.7%).

3.2 Information about PRO data
When asked to what extent they had been informed about the
use of their PRO data, one third of the respondents (29.6%)
stated that they had received no information (“none at all”)
or limited information (“to a lesser extent”). While 59.2% re-
ported having received oral information about the PRO data,
only 8.2% recalled having received written information.

A significant positive association was found between the
number of years of affiliation with the clinic and being given
written information. Significantly more respondents who
had attended the clinic for at least five years stated having
received written information, compared to respondents with
a shorter follow-up time (p = .001) (see Table 2).

Table 1. Characteristics of respondents
 

 

 % (n) 

Gender  

Female 70.4 (69) 

Male 29.6 (29) 

Age (years)  

18-39 17.3 (17) 

40-59 35.7 (35) 

60-79 44.9 (44) 

Over 80 2 (2) 

Diagnosis  

Rheumatoid arthritis 65.3 (64) 

Psoriatic arthritis 14.3 (14) 

Ankylosing spondylitis 15.3 (15) 

Other 3.1 (3) 

Don’t know 2 (2) 

Duration of affiliation with outpatient clinic 

< 1 year 15.3 (15) 

1-4 years 35.7 (35) 

5-7 years 19.4 (19) 

> 8 years 29.6 (29) 

 

3.3 Physical and technical difficulties
The majority of the respondents (75.5%) indicated that they
had never experienced physical difficulties when reporting
PRO data on the touch screens. In contrast, technical diffi-
culty had been experienced by 52% (n = 51), who stated that
this ”always”, ”sometimes”, or ”rarely” happened. Five of
the 51 stated that the technical difficulties had a negative in-
fluence on their PRO data responses, as they were distracted
by the disturbing circumstances.

We found no significant differences the responses of men and
women regarding the experience of technical difficulties (p
= .35); no association was found between age and technical
difficulties (p = .39) (see Table 2).

3.4 Context
A total of 79.6% of the participants reported that their PRO
data responses had not been influenced by the fact that they
had had to enter the data while in waiting areas with other
people around them (e.g., patients, healthcare professionals,
relatives). On the other hand, 58.2% expressed an interest
in (“to some degree/to a higher degree”) being given the
opportunity to respond to the PRO questionnaire from their
home. As this was most prevalent among respondents aged
between 20 and 59 years, a significant association between
age and interest in responding to the PRO questionnaire at
home was observed (p = .006). Younger respondents were
significantly more positive toward responding from home.
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3.5 Engagement of respondents
Three out of 4 respondents (74.5%) saw it as rather important
to make an effort when responding to the PRO questionnaire
(n = 73) (responding ”to a higher extent”). Of these, 41.1%
(n = 30) indicated that they had been informed “to a high
extent” about the use of PRO data.

3.6 Relevance
Regardless of their diagnosis, a large majority of respondents
(81.6%) reported that they found the PRO data questions
relevant.

A significant positive association was found between the per-
ceived level of information regarding the use of PRO data
and the perceived relevance of the PRO data questions (p =
.002) (see Table 2).

Asked if the PRO data questions had prepared them well for

their consultations with the physician or the nurse, nearly
one third of the participants responded either “don’t know”
or “to a lesser degree”. In response to the question whether
they found that the PRO data had prepared the physician or
nurse for the consultation, similar answers were obtained.
Likewise, 40% reported either “don’t know” or “not at all
or to a lesser degree” when asked whether their PRO data
answers had been used in the consultation.

3.7 Insight into own health
A total of 42.9% of the respondents said either “don’t know”,
“not at all”, or “to a lesser extent” when asked whether the
PRO data questions had given them insight into their own
health status. There was no significant association between
the respondents’ diagnoses and whether they assessed the
PRO data questions to have given them insight into own
health or not (p = .262).

Table 2. Patients’ assessment of PRO data
 

 

 Positive % (n) Negative % (n) p-value 

Association between receiving written information and duration of the respondents’ affiliation with outpatient clinic 

< 1-4 years 8.3 (3) 91.7 (33) 
p = .001 

5- >8 years 15.1 (5) 84.8 (28) 

Association between technical difficulties and gender and age 

Men 44.8 (13) 55.2 (16) 
p = .35 

Women 55.1 (38) 44.9 (31) 

20-59 years 48.1 (25) 51.9 (27) 
p = .39 

60 < 56.5 (26) 43.5 (20) 

Association between wish for responding to questionnaire from home and age 

20-59 years 70.2 (33) 29.8 (14) p = .006 

60- >80 years 55.8 (24) 44.2 (19)  

Association between perceived relevance of questions combined with the degree to which respondent were informed about 
use of responses 

Informed to some or to  higher degree 50.8 (32) 46 (29) 
p = .002 

No information or informed to a lesser degree 17.2 (5) 79.3 (23) 

 * “Don’t remember” responses were not included. 

 

4. DISCUSSION

Approximately one third of the respondents reported that
the information received regarding the use of their PRO data
had been nonexistent (“not at all”) or limited (“to a lesser
extent”). We found a significant association between the
perceived level of information about the PRO data and the
perceived relevance of the PRO data questions.

A study by Van Der Wees et al. has investigated the optimal
development and selection of PRO data for experimental and
clinical use. The authors concluded that PRO data must be
considered relevant for the individual patient in order for

them to continue supplying PRO data.[17] Another study
concluded that a lack of knowledge among healthcare profes-
sionals about the use of PRO data presents an obstacle to their
successful implementation in routine clinical care. Learning
how PRO data can be exploited would help healthcare profes-
sionals optimize patient involvement in decision-making.[18]

However, we found no studies investigating the need for, or
effect of, information regarding PRO data to patients in an
everyday clinical setting. In their investigation of patients’ as-
sessment of PRO data gleaned using the Health Assessment
Questionnaire (HAQ), Ebbevi et al. found that patients with
rheumatoid arthritis were critical of HAQ for its failure to
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embrace aspects of extreme relevance to them.[19] These re-
sults contradict our findings as our respondents, irrespective
of their diagnosis, found the PRO data questions (including
those of the HAQ) to be relevant. This discrepancy could
at least in part be attributable to our simultaneous use of
multiple PRO data measures, which may have compensated
for the shortcomings of HAQ scoring alone.

The majority of our study respondents stated that reporting
PRO data in the waiting area at the clinic had no influence
on their answers. However, it may be challenging to find
privacy in waiting areas; a problem which could be solved by
offering patients the opportunity to fill the PRO questionnaire
at home, as suggested by Cella et al.[10] In Denmark, the
dissemination of computers and smartphones is generally
high, with 85% of the population daily or near-daily internet
users.[20] However, it should be noted that self-evaluated IT
competences decrease with age, and 40% of the population
aged 75 to 89 years does not feel comfortable using the in-
ternet.[20] This is probably reflected in our finding that 20 to
59-year-old respondents were significantly more interested
in responding to the PRO questionnaire at home, compared
to those of 60 years or older.

The use of PRO data is a potentially relevant tool for in-
volving arthritis patients in their own care. It may allow for
treatment decisions to be based not only on clinical, biochem-
ical, and imaging findings, but also on patients’ systematic
reporting on which effect their symptoms and treatment have
on the patients’ daily life. However, in a survey conducted
by the Danish Knowledge Center for User Involvement in
Health Care (The Danish acronym; VIBIS), the nurse and
physician respondents said that even though they found that
patient involvement contributes to increased patient satisfac-
tion, only one in four of them actually involved patients in
treatment and care decisions.[21]

Our study shows that almost one third of the respondents
indicated that their PRO data responses did not appear to
prepare the healthcare professionals for consultations. Forty
percent of them reported that their PRO data answers were
not used in the consultation. This is in line with results from
the VIBIS survey showing that patients’ knowledge is poorly
utilized in the consultations.[21] When medical records and
PRO data are included in the consultations it can be con-
sidered as shared decision-making. Following this mindset,
we advise healthcare professionals to regard PRO data as
a useful adjunct to the biomedical perspective.[9] Shared
decision-making may contribute to better health behaviors
and increased knowledge, understanding of and compliance
with the mutually chosen treatment.[4] Nota et al. found that,
while acknowledging the physicians’ expertise, patients with

rheumatoid arthritis expressed a wish to be involved in deci-
sions about their treatment as they strive to gain control of
their symptoms and that their treatment be incorporated into
their daily lives.[11] Conversely, a significant disadvantage
of shared decision-making is the possibility that patients ma-
nipulate their PRO data responses. Patients may thus report
stronger pain than experienced in order to receive a desired
treatment, with the risk that their treatment does not fulfill
current standards of care and the loss of confidence between
patient and healthcare professionals,[9] dilemmas that are
also addressed by our study. Even though the respondents
were not asked directly whether they manipulated their an-
swers, we did ask them if they found it important to make
an effort when responding to the questions. A total of 93.9%
stated that they did this “to some” or a “to higher extent”. We
take this as indication that the majority of the respondents
gave some consideration to their answers.

Strengths and limitations
The strength of this study may be limited by the fact that the
patients were not involved in the preparation of the question-
naire, which might have given them a say on the relevance of
its questions. However, the patients were involved in the face
validation of the questions using the think aloud method, and
afterwards pilot tested the questionnaire, which we consider
a strength regarding content validation.

The respondents were considered representative of the popu-
lation under investigation. Women and respondents with
rheumatoid arthritis were overrepresented, reflecting the
gender distribution and the prevalence of autoimmune dis-
eases.[22]

Observing a degree of caution, we believe that our results
can be transferred to other rheumatology departments using
PRO data in treatment and care. Nevertheless, a study with a
larger sample size and the inclusion of more centers would
be able to strengthen our conclusion.

5. CONCLUSION
This study shows that being offered information about PRO
data and their application is important to the respondents
in their assessment of PRO data. We found a significant
association between the level of information and the patient
perceived relevance of the use of PRO data.

Notably, more than one third of the respondents reported that
PRO data had not prepared them for their consultation and
that it was not their experience that their PRO data answers
had prepared the healthcare professionals for the consulta-
tion. Forty percent of the participants assessed that their PRO
data answers were not used in the consultation.
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Our study has uncovered a neglected aspect of the patients’
assessment of PRO data. While PRO data may offer a valu-
able adjunct to current disease indicators by strengthening
the patient perspective, increased attention is required to un-
fold its full potential. Further research on larger samples is

needed to investigate patients’ experience with PRO data in
order to produce more solid and generalizable results.
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