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Abstract

Background Patient involvement is a key goal in modern healthcare, and quality of care improves with effective
information flow between patients and healthcare professionals (HCPs). Patient-reported outcomes (PROs)

are essential in patient-centered care. Electronic PRO monitoring (ePROM) involves collecting, analyzing, and
documenting patient self-ratings, enabling treatment monitoring, screening, quality assurance, and research. The

aim of this study was to investigate patients’and HCPs'understanding of the graphical presentation of longitudinal
ePROM bar charts and the patients’ perspective on various modes of access to such data (e.g. paper reports, electronic
formats, or HCP consultations).

Methods Semi-structured interviews with 40 patients and 13 HCPs involved presenting longitudinal e?PROM bar
charts. Participants answered questions about changes and current states of four constructs (disease understanding,
treatment effectiveness, depression, anxiety). They also interpreted the graphs and answered questions regarding
report preferences, pros and cons of different report types, preferred assessment frequency, reactions to problems
(e.g., red graph), and support requests for problematic results.

Results Results showed that 80% of patients correctly interpreted the graphs (9/12 questions), with only one
patient answering fewer than 50% correctly. 84.7% of HCPs answered at least 15/16 questions correctly. A significant
association was found between patients'understanding of ePROM results and their educational level. Most patients
preferred receiving their ePROM reports through personal meetings with a written report for memory support.

Conclusion Both patients in psychosomatic medicine wards and HCPs demonstrated a high level of understanding
of ePROM results, with patients' educational levels influencing accuracy. Patients strongly preferred receiving ePROM
reports through personal contact, suggesting that future studies should explore the effects of this report method.
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Background

A key component of patient-centered healthcare is the
use of patient-reported outcomes (PROs) measures to
evaluate the impact of health conditions and their treat-
ment from the patient’s perspective. While the term PRO
has been introduced only in the last two decades [1, 2],
self-report questionnaires have been used in patients
with psychological disorders for over a century in both
clinical practice and clinical research [1]. The long his-
tory of PRO use illustrates persistent challenges, such as
ensuring patients understand the information, integrat-
ing their responses meaningfully into care, and present-
ing results in clinically actionable ways, which remain
highly relevant for today’s implementation of electronic
patient-reported outcome monitoring (ePROMs). With
the advent of widely available IT infrastructure, PRO
assessments have increasingly moved away from tra-
ditional paper-pencil assessments to electronic modes
of assessment (e.g., via tablet PCs or mobile phones [2],
which proves especially beneficial in daily practice where
immediate availability of PRO results is crucial [3, 4].

In clinical psychology and psychiatry, ePROM has
been introduced for longitudinal assessment in daily
practice to monitor, patients’ mental health status and
related health aspects [5, 6]. While such data collected
via ePROM is still frequently only accessible to health
professionals, efforts across medical fields have been
made to make ePROM results accessible also to patients
to foster patient involvement and shared decision-mak-
ing [7]. However, this also introduces challenges on how
ePROM results should be made accessible for patients.
Issues such as data privacy concerns and differing patient
preferences complicate how providers share ePROM data
[4]. While paper reports remain familiar and tangible
for many patients, especially those less digitally liter-
ate, electronic formats offer advantages in accessability
and ease of integration into modern health systems [8].
These highlights the need to understand patients and
healh care professionals (HCPSs) perspectives when
designing how ePROM data should be shared. Another
key aspect of the accessibility of ePROM data is facili-
tating their understanding and interpretation. Because
modern ePROM systems increasingly aim to support
real-time therapeutic decision-making, both patients
and clinicians must be able to interpret the displayed
information accurately. Thus, the way ePROM data are
graphically presented becomes a central component of
accessibility, ensuring that patients, regardless of psy-
chological symptom burden, can engage with their own
health information [9]. Clear and intuitive visualizations

are therefore essential to enable shared decision-mak-
ing and strengthen patient involvement [10] in routine
psychiatric care. Therefore, several studies investigated
how graphical formats presenting ePROM data are per-
ceived and understood by stakeholders such as patients
or HCPs. Such studies investigated data presentation
in two basic settings: group-level data to communi-
cate study results [9-12] or patient-level data in a clini-
cal practice setting [11-14]. Most of such research has
been done in patients with somatic illnesses, leaving the
question of specific challenges in patients with psycho-
logical disorders unanswered. However, to date, there is
a notable lack of comparable investigations involving psy-
chosomatic patients. Findings may derive from somatic
illness and not be directly transferable to psychosomatic
populations. The present study aims to address this gap
by examining the phenomenon within a psychiatric
framework, thereby contributing to a more differentiated
understanding of its relevance and manifestation across
clinical contexts. For future clinical procedures in which
patients routinely receive their PRO results, it is impor-
tant to ensure that these data can support self-evaluation
and aftercare. If patients receive information about their
health status, it must be carefully considered whether
they can truly understand the results when shared. This
is particularly relevant for psychiatric patients, as their
symptoms are often experienced in a different context
than patients with somatic illnesses and cognitive impair-
ments assosciated with mental disorders may affect com-
prehension [15]. To the best of our knowledge, only a
single study [11] investigated the optimal presentation
of patient-level PRO data from routine PRO monitoring
in patients with psychological disorders. Based on their
findings, Kristensen et al. emphasized the need for a clear
and unambiguous graphical presentation of ePROM
data and suggested the use of bar or line charts, includ-
ing elements that aid interpretation for the use in clinical
consultations. Moreover, their work demonstrated that
involving patients directly in the data collection meth-
ods, and graphical display formats can generate concrete,
unambiguous, and easily understandable presentations
that align with patient preferences and support clinical
implementation [16]. Kuijpers et al. investigated which
graphical presentation formats patients and healthcare
professionals could interpret most accurately. In their
study, various formats were tested. The results indicated
no significant difference of objective interpretation accu-
racy between these formats, in cancer patients [12]. It is
important to note that the preferred graphical presenta-
tion style chosen by patients may not necessarily align



Thurner et al. Journal of Patient-Reported Outcomes (2026) 10:82

with the presentation style they can interpret the most
accurately [17].

To address this critical gap in the field, our study sys-
tematically evaluated how psychosomatic inpatients and
healthcare professionals understand the graphical pre-
sentations of longitudinal ePROM data, and explored
patient preferences for data access. In line with the find-
ings of Kristensen et al. we relied on bar charts for graph-
ical presentation [11, 16, 18, 19] to support accurate
presentation of results. Our study pursued three main
objectives:

(1) To evaluate patients’ and HCPs” understanding the
graphical presentation of longitudinal ePROM data.

(2) To assess patients’ preferences regarding different
modes of ePROM assessment and feedback reports
and the frequency of willingness to fill in the
questionnaire.

(3) To explore patients’ qualitative feedback on the
perceived advantages and disadvantages of the
various report formats (e.g. paper reports, electronic
formats, or HCP consultations).

Methods

Sample and setting

For our cross-sectional, mixed-method study, we
recruited patients and HCPs at the Department of Psy-
chiatry, Psychotherapy, Psychosomatics and Medical
Psychology, Medical University of Innsbruck (Austria).
Eligible were all inpatients who had participated previ-
ously in the routine ePROM assessments at the depart-
ment and had completed at least four weekly assessments
during their inpatient stay. Further inclusion criteria
were a minimum age of 18 years, no cognitive impair-
ments compromising questionnaire completion, suf-
ficient command of German, and written informed
consent. The clinical team confirmed participants had
no cognitive impairments that would prevent ePROM
completion or interviews. For the HCP sample, any staff
member involved in patient treatment was eligible for
participation. The routine ePROM assessments at the
department were introduced in 2014 and details on the
implementation can be found elsewhere [20]. Routine
data collection included sociodemographic and clinical
patient characteristics and ePROM measures assessing a
range of symptoms and functional health. EPROM relied
on the software CHES for data collection and graphi-
cal presentation of ePROM results [20, 21]. To capture
meaningful longitudinal data, four weekly assessments
were conducted, allowing fluctuations in symptoms and
patient-reported outcomes to be observed over time. The
study was underpinned by a qualitative content analysis
approach and data saturation was addressed as part of
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the study design. Participants did not review or provide
feedback on their interview transcripts.

Study procedure and assessment

Two female trained research assistants, a graduate stu-
dent and a PhD student in psychology, used a purposive
sampling approach to identify eligible patients for face-
to-face study participation and approached healthcare
professionals (HCPs) at the department. The recruitment
and data collection took place over 17 months, and the
bar charts display ePROM assessments covering a period
of 4 weeks.

The participants were informed that the researchers
were conducting the study as part of an effort to improve
PRO feedback for patients. The patient assessment
included a quantitative and qualitative part. The quan-
titative part focused on the accuracy of the interpreta-
tion of the graphical presentations of the ePROM data.
Additionally, we investigated the frequency with which
patients would be willing to complete the question-
naires and the preferred report method for their ePROM
results. In the qualitative part, we used semi-structured
interviews, without visual or audio recording, to assess
the patients’ perspective on (dis)advantages of the various
report methods (“Can you think of any advantages or dis-
advantages of the individual ePROM report variants?”),
on highlighted problems (“What do you think a problem
(red bar) would trigger in you?”) and required support
(“What support would you like to receive?”). Field notes
were taken during the interviews, which lasted approxi-
mately 30 min each. Audio recording was not used due to
the challenges associated with psychiatric settings, where
recording can increase discomfort and non-participation
rates. Participant feedback on the study findings was not
obtained.

Graphical presentation style

For our study, we selected four domains from the mea-
sures included in the ePROM to be displayed in the
graphical presentation format. These four scales were
chosen from three questionnaires, representing two cen-
tral and complementary concepts: two scales assessing
core psychological outcomes (depression and anxiety)
and two scales capturing patients’ understanding of their
disease and illness perception. The following question-
naires were included in this study:

“Understanding of disease” and “Help through
treatment” from the Brief Illness Perception
Questionnaire (B-IPQ) [22]. These two single
items form separate scales and are answered on a
10-point rating scale. High scores indicate a good
understanding of the disease or a high expectation
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that the treatment can improve the patients’
condition.

+ The “Depression” score calculated from Beck’s
Depression Inventory (BDI-II) indicates the severity
of depressive symptoms on a scale ranging from
0 to 63, with high scores indicating high levels of
depression.

+ The “Anxiety” score was obtained from the State-
Trait-Anxiety Inventory (STAI), from which we
selected the state anxiety scale that indicates current
levels of anxiety on a scale from 20 to 80. High scores
indicate high levels of state anxiety.

For each of these scales, we showed four assessment time
points as bar charts with time points on the x-axis and
the ePROM score points on the y-axis. Clinically mean-
ingful scores were highlighted in red, while others were
green. Patients were shown their results from the previ-
ous four assessments they had completed, while HCPs
were all shown the same scores and several time points
from a fictitious patient. Figure 1 shows an example of
the presentation format. The decision to use bar charts
for the graphical presentation of ePROM data was based
on prior evidence from the literature [11, 12, 16, 18, 19].
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Evaluation of interpretation accuracy

Participants were presented the ePROM results and
asked the following questions for each of the four scales
to assess interpretation accuracy:

+ Has the ePROM score improved, worsened, or
remained stable between the first and the last time
point for the following scale?

+ Has the ePROM score improved, worsened, or
remained stable between the most recent time
points for the following scale?

+ DPlease indicate in which areas there is a problem on
the most recent date according to the chart.

+ HCP participants were also asked: Has the ePROM
score improved, worsened, or remained stable across
all time points for the following scale?

The research assistant coded participant responses as
correct or incorrect. Patients could achieve a maximum
of 12 correct answers, while HCPs could achieve a maxi-
mum of 16 correct answers.
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Fig. 1 Graphical presentation of ePROM results as shown to the patients and HCPs
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Patient preference for ePROM assessment and report
Furthermore, patients were asked questions about their
willingness to complete questionnaires during the inpa-
tient stay (response options: never, every week, every
two weeks, once a month, less than once a month) and
at home (response options: never, once a month, every
three weeks, every six months, once a year). The pre-
ferred patient report method was investigated quantita-
tively and qualitatively. For each evaluated report method
(paper report, electronic report via e-mail, conversation
with HCP, not receiving any results), we asked patients
for their preference (yes/no). Also, we collected qualita-
tive information on the (dis)advantages of each method
and asked: “What do you think a problem (red bar) would
trigger in you?” separately for two settings, at home and
while in the hospital.

Data analysis

Socio-demographic and clinical patient characteris-
tics are reported as relative and absolute frequencies, as
well as means and standard deviations. Interpretation

Table 1 Patients characteristics (N=40)

Mean (SD;
Range)
Age 34.75 (13.9;
18-66)
Gender N (%)
Female 34 (85.0)
Male 6(15.0)
Marital Status
Single 29 (72.5)
Married 3(7.5)
Partnership 3(7.5)
Divorced/separated 5(12.5)
Educational Status
Compulsory or vocational education 15 (37.5)
A-levels 16 (40.0)
University degree 9(22.5)
Employment Status
Full-time employment 10 (25.0)
Part-time employment 6 (15.0)
Unemployed 16 (40.0)
Retired 2(5.0)
In training 6(15.0)
Main diagnosis according to ICD-10 (WHO, 2016)
F10-F19 Mental and behavioral disorders 2(5.0)
due to psychoactive substance use
F30-F39 Mood (affective) disorders 8(29.0)
F40-F48 Neurotic, stress-related and somato- 13 (32.5)
form disorders
F50-F59 Behavioral syndromes associated 15(37.5)
with physiological disturbances and
physical factors
F60-F69 Disorders of adult personality and 2(5.0)

behavior
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accuracy, i.e. the number of correct responses, was cal-
culated for each participant and is reported descriptively.
The impact of patients’ educational level on the number
of correct responses was analyzed with a Mann-Whitney
test comparing patients with lower education (compul-
sory school or vocational education) against those with
higher education (a-levels or university degrees). Quali-
tative interview data were categorized independently
by two reviewers who developed their independent cat-
egory systems, harmonized it in a consensus discussion,
and then recoded the data. For each of the categories,
we provide the frequency along with examples of patient
comments. Themes were derived from the data using an
inductive approach. Microsoft Excel was used to organize
and manage the data. The qualitative data were analyzed
using thematic analysis. Coding was conducted in an
open and iterative manner with regular team discussions
to ensure consensus, and data saturation was reached
when no new themes emerged from the interviews. First,
all interview transcripts (or written responses) were read
to gain familiarity with the data. In an open coding pro-
cess, each relevant segment of text was labeled with a
code reflecting its meaning. This initial coding allowed
identification of significant ideas and patterns directly
emerging from the responses. Next, codes were discussed
among the research team in regular meetings to refine
them and resolve discrepancies. Related codes were
then grouped into broader categories, and sub-codes
were organized under overarching themes in an itera-
tive process, repeatedly returning to the data to ensure
accuracy and completeness. Finally, the resulting themes
were clearly defined, named, and supported with illustra-
tive participant quotations to convey the main patterns
and meanings in the dataset. This approach ensures that
the qualitative analysis is systematic, transparent, and
grounded in the data. All statistical analyses were done
with the software SPSS 21.0.0.0 [23].

Results
Participant characteristics
For our study, we recruited 40 patients (85.0% women)
with a mean age of 34.8 years (range 18-66) at the ward
for psychosomatic medicine of the University Hospi-
tal, Psychiatry II at the Medical University of Innsbruck.
The two most frequent diagnoses were eating disor-
ders (37.5%) and somatoform disorders (32.5%). Patient
assessments were done at the hospital, except for two
patients who were interviewed via telephone after dis-
charge because a face-to-face interview was impossible
due to administrative reasons. Detailed patient charac-
teristics are shown in Table 1.

Among the 13 participating HCPs, the mean age was
40.6 years (range 22-59), and 11 (84.6%) were women.
On average, the professional experience was 10.4 years
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(range 0.2-35). The professional background was nursing
(7 participants, 53.8%), psychology/psychiatry/psycho-
therapy/medicine (4 participants, 23.1%), or social work,
physiotherapy (1 participant each, 7.7%).

Accuracy of interpretation

Most patients (80.0%) interpreted at least 9 out of 12
questions correctly, and only one answered less than 50%
correctly. Similarly, most HCPs (84.7%) answered at least
15 of 16 questions correctly. Detailed results are shown
in Table 2. There was a statistically significant differ-
ence between patients with higher education (a-levels or
above) and patients with lower education (less than a-lev-
els), with higher educated patients having on average 0.7
questions more correct (p = 0.024).

Preferences for report formats

Regarding the frequency of questionnaire completion,
most patients (85.0% reported to prefer weekly assess-
ments while in the hospital, and 77.0% of patients pre-
ferred monthly assessments at home. See details in
Table 3. While in the hospital, most patients preferred
to get their report via a personal meeting with the HCP
with an additional report (55.0%), followed by report in
the form of a paper report (20.0%). At home, patients pre-
ferred report in the form of an electronic report (31.6%)
and a personal meeting with a report (28.9%). For further
details, see Table 4.

Qualitative feedback

In the semi-structured interviews, the 40 patients pro-
vided a total of 596 comments on the possible (dis)advan-
tages of the different report methods for the ePROM
results and related topics. More details on quantitative

Table 4 Prefered report method (quantitative and qualitative results)
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Table 2 Results on interpretation accuracy of patients and HCPs
Patients

Health Care Professionals

Correct answers N(%) Correct answers N(%)
12/12 0(25.0) 16/16 6 (46.2)
11/12 1(27.5) 15/16 5(385)
10/12 4(10.0) 13/16 1(7.7)
9/12 7(17.5) 11/16 1(7.7)
8/12 3(7.5)

7/12 1(2.5)

6/12 3(7.5)

3/12 1(25)

Table 3 Frequency of willingness to fill in the questionnaire
At ward (N=40) At home (N=39)

Questionnaire frequency

N (%) N (%)
Once a week 34 (85.0) 0(0.0)
Every two weeks 5(12.5) 0(0.0)
Once a month 0(0.0) 30(77.0)
Less than once a month 1(2.5) 0(0.0)
Every three months 0(0.0) 3(7.7)
Every six months 0(0.0) 1(2.6)
Once a year 0(0.0) 2(5.1)
Never 0(0.0) 3(7.7)

and qualitative results for patients preference, see
Table 4.

Report in the form of a paper report About half of the
patients (n=23/58.9%) mentioned the advantage of the
paper report’s availability (e.g., “I have something in hand,
and it is good memory support”), followed by the clar-
ity such reports provide (n=6/13.4%) (e.g., “This would
be as simple as possible and common for anyone”) and
the convenience of not relying on IT for the data access
(n=5/12.8%) while obtaining important information

Prefered report methode - quantitative

Report methode (dis)advantages (three most frequent mentiones categories) - qualitative

analysis analysis
At hospi- Athome Advantages Disadvantages
tal (N=38) (N=38)
N (%) N (%)

Paper Report 8/38(20.0) 7/38(184) Availability, clarity, not relying on IT for data access Risk of losing the paper report, lack of
personal contact with HCP, poor economic/
ecological efficiency

Electronic Report 1/38 (2.5) 12/38 Quick access, good availability, economic/ecological IT resources and capabilities, no personal con-

(31.6) efficiency tact with HCP, concerns about data protection

During ward round  5/38 (12.5) n/a

Personal contact, information exchange between
HCPs, good comprehensibility

Lack of privacy, requiring too much time,
need to be present personally

/

Personal meeting 22/38 11/38 /

with report (55.0) (28.9)

Personal meeting 0/38(0.0) 0/38(0.0)  Cosultation itself, good comprehensibility of ePROM
without report data, privacy

No report 2/38(5.0) 8/38(21.1) Not beeing confronted with one’s condition, no con-

frontation with HCPs, no unnecessary information

Time required, confrontation with the condi-
tion, in-person presence required

Lack of access to information, lack of motiva-
tion to complete the questionnaire, emotional
distress caused by not knowing the results
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(n=3/7.7%). Comments on the disadvantages were the risk
of losing the paper reports (n=10/25.6%), the lack of per-
sonal contact with the HCP (1=6/15.4%), less efficiency
in terms of economic/ecological resources (n=6/15.4%)
(e.g. waste of paper, needing more time) and poor archiv-
ability (n=5/12.8%) (e.g., “Too many notes lying around”).
Other issues included problems with delivery of reports
(n=3/7.7%), poor data protection (n=2/5.1%) and being
overburdened by the information (n=1/2.6%).

Report in the form of an electronic report Quick
access (n=12/33.3%) (e.g., “I do get the results faster”),
good availability (n=7/19.4%) (e.g.,’1 have it with me on
my phone”), efficiency in terms of economic/ecological
resources (n=4/11.1%) (e.g. “It is not a waste of paper”),
good archivability (n=4/11.1%) (e.g., “It saves space”), and
subjective preference (n=4/11.1%) were named as advan-
tages of electronic delivery of findings. Other factors men-
tioned were ease of transfer to third parties (n=2/5.6%),
adaptability of graphical display (n=1/2.8%), and being a
contemporary approach (n=1/2.8%). Disadvantages men-
tioned included the need for IT resources and capabilities
(n=12/33.3%) (e.g., “I am clumsy with the computer”), no
personal contact with HCP (1 =8/22.2%), concerns about
data protection (1 =5/13.9%) (e.g., “I do not know who has
access to the data”), and loss of the report (n=5/13.9%)
(e.g., “Delivery might not work”). Poorer comprehensibil-
ity (n=2/5.6%), subjective preference (n=2/5.6%), and the
need to actively search for information (n=1/2.8%) were
also mentioned.

Report during the ward round The benefits of providing
ePROM monitoring report at the ward round were men-
tioned as personal contact (n=15/39.5%) (e.g., “I can dis-
cuss my problems and get advice or medication”), infor-
mation exchange between HCPs (n=8/21.1%) (e.g” I get
are report from different points of view””) and good com-
prehensibility (#=6/15.8%). In addition, patients men-
tioned the information gain for HCPs (n=5/13.2%) and
the information gain for patients (n=3/7.9%), the avail-
able support (n=1/2.6%), the reflection on their condition
(n=1/2.6%). Disadvantages mentioned by patients were
lack of privacy (n=17/44.7%) (e.g., “Everyone in the ward
round can listen”), requiring too much time (n=4/10.5%),
the need to be present personally (1 =3/7.9%), time pres-
sure during the ward round (n=2/5.3%), and a too long
waiting time for access (7 =1/2.6%).

Report in the form of a personal meeting The most
frequently cited advantages of ePROM monitoring report
in the form of personal meetings with the HCP were the
consultation itself (n=19/52.8%) (e.g., “Problems can
be addressed immediately”), good comprehensibility of
ePROM data (n=14/38.9%), and privacy (n=12/33.3%)
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(e.g. “direct consultation is possible, problems can be
addressed directly and serves as a basis for therapy
adjustment.”). Additional mentions were the availability
of sufficient time (n=3/8.3%), the information gained
for the HCP (n=3/8.3%), the relevance of the findings
(n=2/5.6%) (e.g. “taking findings seriously’, “feeling
seen by HCPs”), and the information gain for patients
(n=1/2.8%). Some patients mentioned disadvantages
due to the time required (n=5/13.9%), the confrontation
with the condition (n=3/8.3%), and the in-person pres-
ence required (n=3/8.3%). Individual patients also com-
mented on the need for a report in addition to a personal
meeting (n=1/2.8%), the information gained by HCPs
(n=1/2.8%), and the overly strong influence of the results
on therapy (n=1/2.8%). Furthermore, 4 neutral com-
ments were highlighting that preference depends on the
quality of the patient-HCP relationship (n=4/11.1%).
Receiving no report (84 codings 35 patients)The advan-
tages of receiving no report on the results comprised
not being confronted with one’s condition (n="7/20.0%
no confrontation with HCPs (n=2/5.7%), no unneces-
sary information (n=1/2.9%), the irrelevance of findings
(n=1/2.9%), and time savings (n=1/2.9%). The most fre-
quently mentioned disadvantages were lack of access to
information (n=24/68.6%), lack of motivation to com-
plete the questionnaire (n=9/25.7%) (e.g., "you may not
take the questionnaires as seriously, and you may not see
the progress”), and emotional distress (incl. anxiety, or
sadness) caused by not knowing the results (n=4/11.4%).

Patient reactions to negative results

What do you think a problem (red bar) would trigger
in you while at the hospital Patients were asked what
they might experience when they viewed their negative
ePROM monitoring result (red bar chart) alone while at
the hospital. Negative experiences such as emotional dis-
tress (anxiety/sadness) (n=12/32.4%) (e.g., “This would
cause anxiety”) were mentioned most frequently, fol-
lowed by an indication of a negative disease trajectory
(n=9/24.3%) (e.g., “This would be an indication of a nega-
tive outcome”). Also, positive/neutral possible experi-
ences were mentioned as expected reactions to obtaining
negative results while at the hospital. Such as a validation
of subjective feelings about the disease (n=28/21.6%) (e.g.,
“this would confirm my feeling”), no emotional distress
(fear/sadness) (n=4/10.8%), the gain of information for
patients (n=3/8.1%), the possibility of consultation with
an HCP if needed (n=3/8.1%), questioning the correct-
ness of the result (n=3/8.1%), the reflection on their con-
dition (n=1/2.7%) (e.g. "I would try to find an answer to
what the problem is”), a treatment motivation increase



Thurner et al. Journal of Patient-Reported Outcomes (2026) 10:82

(n=1/2.7%), and the information gained for patients’
health status (7 =1/2.7%) was stated.

What do you think a problem (red bar) would trigger
in you while at home As possible experiences of receiv-
ing negative ePROM results while at home, the majority
of patients mentioned a negative impact as, emotional
distress (anxiety/sadness) (n=20/60.6%) (e.g” The indi-
cation of a negative progression would make me sad and
anxious. It is alarming. I could not stop thinking about
it”) and the desire for HCP consultation (7 =10/30.3%).
In addition, patients also expected positive experiences,
like the gain of information for patients (n=4/12.1%) (e.g.,
“Then I know that I need support again”), a treatment
motivation increase (n=3/9.1%), professional validation
of subjective feelings (n=3/9.1%), and the reflection on
their condition (n=1/9.1%), furthermore, several patients
would not experience emotional distress (anxiety/sad-
ness) (n=4/12.1%).

Support needs

The majority of patients would wish for some sort of
support when faced with clinically meaningful results
(n=34/94.4%), with most patients (n=33/91.7%) men-
tioning a desire for HCP consultation (e.g., “I would
wish to have a personal conversation about the possible
courses of action to change this state”). Some patients
stated that they would not want help at all (#=4/11.1%).

Discussion
This study evaluated patients’ and HCPs” understanding
of the graphical presentation of ePROM data and found
generally high levels of correct interpretation. Overall,
our findings indicate that both patients and HCPs were
largely able to interpret the graphical ePROM reports
correctly, although patients with lower educational levels
demonstrated more difficulties. Patients also expressed
a high willingness to engage with ePROM assessments,
both during hospitalization and at home, suggesting
good feasibility of routine monitoring. Consistent with
the qualitative insights, patients clearly favored receiving
their results through personal interactions with health-
care professionals, emphasizing the value of consultative
support, clear communication, and reassurance when
clinically meaningful findings arise. While electronic
reports were acceptable to a subset of patients, particu-
larly in the home setting, the predominant preference
for in-person result delivery underscores the continued
importance of interpersonal connection and tailored
guidance in the effective use of ePROMs.

A key implication of our findings is the central role of
compassion and personal connection in delivering high-
quality patient care. Compassion is widely recognized
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as a core component of care quality and has been linked
to improved patient outcomes across clinical contexts.
In this light, participants’ strong preference for receiv-
ing results in person from their healthcare profession-
als underscores not only a desire for clarity and trust
but also the value they place on personalized and com-
passionate communication. Face-to-face result delivery
ensures that access to support is not revoked at a critical
moment, allows for immediate clarification of concerns,
and fosters a relational environment in which patients
feel understood and cared for. These insights highlight
the importance of integrating compassionate, personal-
ized interactions into the delivery of ePROM based clini-
cal information.

Our interpretation accuracy results are quite con-
sistent with the findings of Loth et al., who examined
cancer patients’ understanding of graphical presenta-
tions of ePROM data. They investigated brain tumor
patients’ interpretation accuracy of longitudinal bar
charts. Almost all questions on assessing interpretation
accuracy were answered correctly by at least 80% of the
patients [11]. This is similar to our findings in psychiatric
patients, where 80% of patients answered at least 9 out of
12 questions on their results correctly. Slightly different
results can be seen in comparison with a previous study
of Kujpers et al. [8]. We found higher interpretation accu-
racy compared to Kujpers et al. [8], who examined cancer
patients’ and HCPs’ interpretation accuracy of ePROM
results and preferences for graphical presentation styles.
Kujipers et al. [12] reported objective understanding
rates ranging from 42.8 to 76.7% depending on the type
of interpretation (absolute scores, overall change, specific
change) and noted that functioning scales were better
understood than symptom scales. They also investigated
various presentation styles, including coloured and non-
coloured bar and line charts and a heat map. While inter-
pretation accuracy did not significantly vary across these
styles, patients who viewed colored charts demonstrated
a preference for bar charts. The authors suggest that their
lower objective interpretation accuracy compared to the
literature is due to the different types of graphical pre-
sentation styles, which could also be the case in compari-
son to our study [12]. Similar outcomes are shown in a
study by Brundage et al. [24], which investigated cancer
patients’ interpretation of health-related Quality of Life
data in multiple formats (e.g. textual, line graphs, change
bars). Patients preferred a simple linear representa-
tion of group mean health-related Quality of Life scores
and reported a lower rate of correct responses than our
study, but a smaller range of correct answers (85—-98%
vs. 25-100%) [24], which could be due to different pre-
sentation styles. Recent systematic reviews highlight that
while bar charts and line graphs are commonly used for
PROM visualization, no single format achieves uniformly
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superior interpretation accuracy. Enhancements such as
color coding, clear scale direction, and descriptive labels
significantly improve usability [9].

Our study establishes significant correlations between
the objective understanding of graphical ePROM pre-
sentation and educational level, mirroring findings from
previous studies involving oncological patients [12, 24].
This association can be understood in terms of numer-
acy and graph literacy, as individuals with lower educa-
tional attainment may face greater difficulty interpreting
numerical and graphical information [25].

Additionally, patients in this study showed greater will-
ingness to complete the questionnaires in the hospital
setting than at home, contrasting with trends observed
in cancer patients [12], possibly due to the poorer health
status of oncology patients during an inpatient stay.
Implementation studies using ePROM dashboards in
real-world clinical settings demonstrate that when cli-
nicians engage with PROM visualizations, can futher
improve patients’ adherence to completing PROMs, sup-
porting the feasibility of regular monitroing [26]. HCPs in
our study demonstrated similar interpretation accuracy
compared to findings from Kuijpers et al. who reported
78% interpretation accuracy for medical specialists and
74% for nurses and other health professionals. In our
study, 85% of HCPs answered no more than one question
incorrectly. Kuijpers et al. also reported a wider range
of interpretation accuracy, with 52.9 to 94.1%, while our
results ranged from 68.8% to 100% [12]. Brundage et al.
[27] reported better interpretation accuracy for HCPs
(90-100%) than in our study. This difference may be due
to the types of HCPs included. The distribution of HCPs
roles largely reflect the composition of the actual treat-
ment team, with a slight overrepresentation of nursing
staff. This aligns with their proportionally larger pres-
ence in daily clinical work and patient contact. While the
study of Brundage et al. [27] focuses only on oncologists,
our sample included various HCP professions.

Furthermore, our qualitative analysis can provide more
insights into patients’ preferred report methods and their
causes. Patients seem to find several advantages to paper
reports and personal meetings, while they find barely
any advantages if receiving no report. Paper reports were
valued for their physical availability and ease of access,
yet concerns included risks of loss of paper reports and
a lack of personal contact. Electronic reports appealed
for their quick access and good availability but presented
challenges for those less technologically adept, and con-
cerns with data protection were noted. Despite a lack of
privacy and time constraints, report during ward rounds
was valued for fostering interpersonal connection and
information exchange between HCPs. Personal meetings
were evaluated most positively, with the frequently men-
tioned positive effects through the consultation itself,
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the good comprehensibility of ePROM data, and privacy.
Only a few patients mentioned disadvantages due to
the time required. These findings align with Kuijpers et
al. [12], who reported that nearly half of the patients in
their study (49.7%) preferred oral report from an HCP on
ePROM results. In addition, Carlier et al. [6] investigated
the provision of routine reported monitoring and noted
that discussing ePROM outcomes positively impacts
communication between patients and HCPs. One plau-
sible explanation for patients’ preference for personal
meetings relates to the reduction of cognitive load when
processing emotionally meaningful health information.
In-person consultations provide emotional safety, foster
trust, and offer immediate opportunities for clarification,
improving understanding. Moreover, may empathic com-
munication can alleviate anxiety related to potentially
negative results, further strengthening the preference
for face-to-face interaction. Taken together, these cogni-
tive, educational, and emotional factors help explain why
patients report a strong desire for personal, face-to-face
feedback. It not only supports a clearer understanding
but also enables immediate clarification of questions and
provides empathic relief, ultimately enhancing the overall
quality and personalization of care.

The results of our study indicate patients are will-
ing to engage with ePROMs and prefer receiving their
ePROM report through a personal meeting with an addi-
tional paper report, while an electronic report serves as
a valuable alternative for at-home report. Patients also
expressed a desire for support when receiving negative
results, underscoring the need for accessible assistance
options. Synthesized evidence further suggests that feed-
back of PROM data can drive better self-management,
shared decision-making, and personalized care planning
[28, 29]. These findings reinforce the clinical relevance of
our results, showing that patients value personal, clear,
and supportive delivery of ePROM results. Furthermore,
a study of Greenhalgh et al. indicates that PROMs can
stimulate patients’ self-reflection on their symptoms,
bringing relevant topics into consultations with health-
care professionals. Clinicians, in turn, are alerted to
issues highlighted by the PROM data, enabling more tar-
geted and effective patient care [28].

One limitation of our study is the use of a single graphi-
cal format (bar charts) for the presentation of results.
Although bar charts were selected based on prior evi-
dence [16], we did not explore different variations of bar
chart designs that may have provided further insights
into optimal design choices. Our findings, therefore, offer
an initial foundation that should be expanded in subse-
quent research. Additionally, the small sample size, as the
single-center design, limited the statistical robustness of
our quantitative results. It is also important to note that
the educational level of our sample roughly reflects the
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distribution in the Austrian general population [30], but
there is likely a slight underrepresentation of individu-
als with lower educational attainment. However, a key
strength of our study was that participating patients had
prior experience with ePROMs, enhancing their under-
standing of the study’s purpose and offering a more accu-
rate view of the patients’ perspective.

In addition to these strengths and limitations, our find-
ings provide important implications for the future devel-
opment of ePROM feedback. The results indicate that
returning ePROM information directly to patients may
increase their engagement and encourage a more active
role in their treatment. Building on this, future research
should examine whether different graphical formats or
more personalized feedback strategies could further
boost patients’ adherence to ongoing symptom monitor-
ing. Additionally, it will be crucial to explore in greater
depth how patients interpret information about poten-
tial benefits or risks when receiving ePROM feedback,
and how these insights may influence their motivation
for therapy. These aspects may differ across diagnostic
groups or levels of illness severity, highlighting the need
for tailored approaches to maximize the clinical utility
of ePROM reporting. In practice, this means that clini-
cians could routinely review ePROM results with patients
during ward rounds or follow-up visits, while system
designers ensure that visualization tools are intuitive,
consistent, and tailored to the needs of psychosomatic
patients. This study demonstrates that implementing
ePROM in psychosomatic medicine is well-received by
patients. They are willing to complete the questionnaires
and show interest in their results. A practical recom-
mendation is to clarify the scale direction to improve
the accurate interpretation of graphical ePROM data.
Moreover, their preferred method of receiving reports
is through personal meetings. This approach could be
integrated into daily clinical routines in psychosomatic
wards. Overall, patients already understand the pre-
sented information quite well; however, clearer scale
markers and structured feedback conversations can fur-
ther aid healthcare professionals and system designers in
maintaining this high level of clarity.

Conclusion

This study investigated patients’ and HCPs’ understand-
ing of the graphical presentations of ePROM results, as
well as patients’ perspectives and preferences for report
methods. Our findings suggest that both patients and
HCPs generally demonstrate high accuracy in interpret-
ing ePROM data presented as bar charts within a psycho-
somatic setting. Additionally, most patients expressed a
desire for access to their results, with the preference for
receiving there report directly from HCPs along with
support in cases of negative report. Based on these
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qualitative findings, future studies could quantitatively
assess the impact of delivering ePROM results to patients
through a personal meeting supplemented by an addi-
tional report as a report method.

Glossary

Healthcare pro-
fessionals (HCPs)

Professionals working at the psycho-
somatic ward (nurses, psychologists,
psychotherapists, medical doctor,
social worker, physiotherapist).
Measure to evaluate the impact of
health conditions and their treat-
ment from the patient’s perspective.

Patient-reported
outcomes (PROs)

Electronic PRO Involves collecting, analyzing, and
monitoring documenting patient self-ratings,
(ePROM) enabling treatment monitoring,

screening, quality assurance, and
research.
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