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Could existing infrastructure for using
patient‐reported outcomes as quality
measures also be used for individual care
in patients with colorectal cancer?
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Abstract

Background: There has been increasing interest in integrating patient-reported outcomes (PROs) into routine
oncological practice. To date, however, PROs have rarely been implemented in Germany. Currently, PROs are being
used as performance measures in colorectal cancer centers in Germany. This content analysis identified factors that
may inhibit or facilitate the additional use of PROMs for individual patient management.

Methods: The analysis follows an exploratory approach. Out of 103 centers that participated in a multicentric PRO
quality management and benchmarking program in Germany, twelve oncological health-care providers from eight
certified colorectal cancer centers were interviewed using a semi-structured interview guide. The interviewees were
clinicians (physicians, nurses, psycho-oncologist and physician assistant) who care for colorectal cancer patients. This
analysis evaluated whether and how PROs that are primarily collected for quality management/benchmarking
reasons could also be used for the management of individual patients. The data was analyzed using a content-
analysis approach.

Results: The interviewees were not using PRO in their routine clinical work, but they recognized its added value
and pointed out potential example uses. Identified inhibiting factors for the use of PROs in clinical routine work
were effortful access to PRO reports, lacking coordinating structures, time delays and time points of measurements
as well as redundancy with other instruments. Facilitating factors for the use of PROs in clinical routine work that
were identified included access via electronic patient records, implementation of coordinating structures for PRO
processes in the center, clear PRO reports that are easy to interpret, and measurements at relevant time points.

Discussion: Clinicians had quite a positive attitude toward PROs and recognized their added value. Inhibiting and
facilitating factors of an organizational and technical nature were identified.

Conclusions: These findings indicate how PROs used for quality management purposes may also be used for the
management of individual patients. Therefore, existing structures and processes in the certified colorectal cancer
centers, as well as lessons learned from the literature on the implementation of PROs monitoring individual patients
need to be taken into account.
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care, EORTC, Inhibiting factors, Barriers, Facilitating factors, Facilitators
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Introduction
Patient-reported outcomes (PROs) appear to have a
strong potential to contribute to patient-centered onco-
logical care [1–3]. PROs have been shown to facilitate
interprofessional communications, as well as patient–
clinician communications, and to support clinicians in
their assessment of oncological patients’ symptoms by
detecting underestimated side effects [4, 5]. PRO moni-
toring has also been associated with an improved quality
of life and longer survival times, as it assists with treat-
ment planning and can call attention to early disease
progression [6–9].
There has therefore been increasing interest in inte-

grating PROs into routine oncological practice in order
to improve clinical care [1]. To date, however, PROs are
still rarely used in routine oncological care in Germany.
Barriers and facilitators for clinicians’ usage of PRO have
been identified to be of primarily technical and behav-
ioral nature [10]. Identified barriers to implementing
PROs include among other the clinicians’ belief of lim-
ited capacities to address PROs, limited resources in or-
ganizations to e.g. support PRO implementation
administratively or PROs being not connected to exist-
ing workflow [1, 10, 11]. Examples for facilitators include
choosing PROs that are relevant to clinicians, providing
feedback to clinicians on patients’ scores on an easily ac-
cessible format and educating clinicians on PRO use [1,
2, 10, 11]. The graphical presentation of PRO has also
been subject of interest in several investigations [12–14].
Recently, research on PRO implementation focuses on
electronic real-time collection investigating the poten-
tials and challenges of new technologies [15, 16].
Research on implementing PROs derives predomin-

antly from the United Kingdom, the Netherlands,
Canada, or the United States. In Germany, however,
PRO implementation is confronted with particular chal-
lenges including a decentralized health care system and
a high hospital density with a higher proportion of small
hospitals. Furthermore, German hospitals are below
those in the above mentioned countries in terms of
digitalization [17]. This has the consequence that PROs
are not implemented extensively yet and especially elec-
tronic based PROs are not as distributed as in other
countries.
In Germany, the oncological care landscape is shaped

by cancer centers that have received certification from
the German Cancer Society. Approximately half of all
newly diagnosed cancer patients are treated in certified
cancer centers (248,929 primary cases treated in centers
while the annual incidence of newly confirmed cancers
is about 489,178) and about 45 % of all newly diagnosed
colorectal cancer patients per year are treated in one of
the certified colorectal cancer centers (Rückher et al.,
submitted). In order to receive certification, centers have

to fulfill certain requirements, including structural char-
acteristics such as the establishment of an interdisciplin-
ary tumor board or provision of psycho-oncological and
social counseling services, or the introduction of specific
personnel posts such as a center coordinator. Whether
the center meets these requirements is monitored annu-
ally both on the basis of data submitted and through on-
site auditing. With a current total of around 290 centers
and nationwide distribution, certified colorectal cancer
centers represent major standardized structures for
oncological care that are currently available in Germany.
In view of the favorable effects of PROs, efforts have

been made to integrate them into routine care. One ex-
ample of this is the EDIUM study (acronym for German
translation of “Outcomes in Colorectal Cancer: Identifi-
cation of Differences and Measures for Nationwide
Quality Development”1). Its primary objective is to com-
pare PROs from certified colorectal cancer centers in
Germany and identify potential variation for quality
management [18]. It was intended that after finalizing
the study and having integrated an infrastructure for
PROs, centers could continue with their PRO collection.
And in fact, after finalizing the data collection phase of
EDIUM, almost half of the initial study centers contin-
ued to collect PROs routinely. Though PROs in the
study are primarily used to allow for comparison across
centers and quality management they may also be used
for clinical decision-making or monitoring of individual
patients since individual PROs per patient are provided
to the clinicians.
Although existing research has documented barriers to

and facilitators for PRO implementation [1, 10, 11], re-
views show that little attention has been given to the
specific contexts in which PROs are used [11, 19]. The
objective of the analysis is therefore to identify factors
that inhibit or facilitate the usage of PROs for clinical
decision-making and monitoring patients in existing
structures for oncological care, certified colorectal can-
cer centers in Germany. Regarding theoretical relevance,
this analysis may contribute to knowledge about how
specific contexts may change barriers and facilitators for
PRO implementation. In terms of practical relevance,
this analysis may indicate how PROs that are already in-
tegrated in routine care for quality management can be
integrated for monitoring individual patients and indi-
vidual decision-making. It might provide an overview of
PRO implementation challenges specific to Germany
and to certified cancer centers which constitute highly
relevant oncological structures in Germany.

1 German: Ergebnisqualität bei Darmkrebs: Identifikation von
Unterschieden und Maßnahmen zur flächendeckenden
Qualitätsentwicklung.
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Methods
Study design and data collection procedures
EDIUM is a multicenter, prospective observational
study that firstly aims at comparing PROs across
colorectal cancer centers. 103 centers participate in
the EDIUM-study. The patients included in the
study complete questionnaires on quality of life —
the European Organization for Research and Treat-
ment of Cancer (EORTC) QLQ-C30 and EORTC
QLQ-CR29 — at two time points: at the baseline be-
fore starting treatment, and 12 months after the start
of treatment. The patients can complete the ques-
tionnaires either online or on paper, at home or in
the center. Most of the questionnaires are filled out
on paper. The individual patient responses are re-
ported either by mail or via a web application to the
colorectal cancer center that is treating them, and
the team treating them has an opportunity to exam-
ine the individual patient responses. Concerning re-
sponses are not highlighted. A manual with
reference values [20, 21] on how to read individual
patient responses was provided to the colorectal can-
cer centers. Reporting to the colorectal cancer center
is immediate if a questionnaire is completed online.
If the questionnaire is filled in on paper, it is trans-
ferred to the central study office (pseudonymized),
scanned, and reported to the colorectal cancer center
after scanning and quality assurance.
The current analysis targets EDIUM’s second ob-

jective of evaluating whether the given PRO proced-
ure is suitable to individual decision-making and
monitoring patients and follows an exploratory ap-
proach. Data was collected by means of interviews
held in November and December 2019, using a semi-
structured interview guide. At the time of the inter-
views, baseline data collection of PROs for quality
measurement had been taking place for approximately
11 months. The first part of the interview guide was
designed to explore the providers’ attitude toward
PROs, their experience with collecting and using or
not using PROs in the EDIUM study, and their pref-
erences regarding access to PROs (see Additional File
1 for the interview guide). The interview guide was
developed upon insights the interviewers gained from
communication to the colorectal cancer centers in
their function as research assistants in the EDIUM
team as well as prior research e.g. van Egdom et al.
[10] including technical and behavioral issues such as
IT, workflow and perceived value. In the second part
of the interviews, the interviewers showed the inter-
viewees examples of different presentation styles for
PROs (bar chart, line graph, and tabular presentation
as well as with and without colored-schemes/cut-off
points; see Additional File 3). The presentation styles

were supposed to serve as stimulation in order to dis-
cuss and evaluate the interviewees’ preferences re-
garding the presentation of PROs. Presentation styles
as well as questions regarding the presentation styles
were developed on the work of Brundage et al. [12]
and Snyder et al. [13, 14] considering for example the
identified preference for line-graphs, directionality is-
sues, reference values and how to indicate possibly
concerning results. Sociodemographic information on
the interviewees regarding age, gender, and profession
was also collected using a short questionnaire (see
Additional File 1, part 3). The interview guide was
evaluated by the interviewers after the first interview,
but no changes were found to be necessary.
Twelve interviews were conducted (in one case, two

interviewees participated together). The interviews lasted
between 11 and 44 min. The two interviewers were fe-
male, are PhD candidates, are research assistants in the
EDIUM study’s project management team, and are em-
ployees of the German Cancer Society, the institution
that certifies the colorectal cancer centers. The inter-
viewers attended several trainings regarding qualitative
research methods including interview conducting and
designing interview guides. The interviewers were
known to the interviewees from the EDIUM team. The
interviews were audio-recorded and then transcribed by
the respective interviewer. The software program
f4transkript, version 7.0.6, was used to transcribe the in-
terviews. Few field notes were made during the inter-
views, however, they were not coded or analyzed. No
repeat interviews were carried out and transcripts or
findings were not returned to participants for com-
ments/correction in order to minimize participants’
effort.

Participant recruitment
The sampling technique was a mixture of convenience and
snowball sampling. Each center participating in the EDIUM
study (103 centers) had contact persons assigned for com-
munications with the project’s management staff. In Octo-
ber 2019, these contact persons were invited via e-mail to
nominate clinicians in their cancer center to take part in
the interviews. The eligibility criteria for participation in the
interviews was that the clinicians must be actively involved
in providing care to colorectal cancer patients. Those who
showed interest in being interviewed were contacted again
in order to check eligibility criteria and arrange a meeting
for the interview. One interested person could not be inter-
viewed due to unmet eligibility criteria (did not work in
care for patients with colorectal cancer). The interviews
were conducted in person on the premises of the participat-
ing center. In one interview, the assistant of the interviewed
chief physician was present, otherwise, only the inter-
viewee(s) and the interviewer were present during an
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interview. Respondents provided written informed consent
prior to participating in interviews.
Ethical approval was obtained by the Ethics Commit-

tees of the Berlin Chamber of Physicians (Eth-19/18). All
participants gave written informed consent to participate
in the study. Participants confidentiality was assured.

Data analysis
The interviews were coded by two coders (who were the
two interviewers) using a content analysis approach
based on Kuckartz and McWhertor [22]. Initially, a few
overall categories were built from the interview guide —
e.g., “reasons for nonuse.” Additional categories and sub-
units were phrased inductively by paraphrasing, general-
izing, and reducing quotations taken from the
interviews.
As an initial step, both coders coded each interview in-

dependently. Both coders then met to jointly review and
discuss unclear points and find consensus, as well as de-
veloped a code book containing the final list of codes
(see Additional File 2). The software program f4analyse,
version 2.5.4, was used to organize and manage the data.

Results
Sample characteristics
The final sample included different levels of professional ex-
perience, ranging from young professionals (e.g., assistant
physicians) to people with extensive professional experience
(e.g., chief physicians). Seven interviewees were physicians
(five of them surgeons, and two were specialists for internal
medicine). In addition, one interviewee was a psycho-
oncologist, three interviewees were nurses (a stoma therapist
and two nurses specializing in oncological care), and one
interviewee was a physician assistant. Nine women and three
men were interviewed. The interviewees’ ages ranged from
31 to 58 years, and their average age was 46. The sample in-
cluded clinicians from eight different centers, three centers
provided two to three interviewees. The centers were distrib-
uted across all regions in Germany.

Actual PRO use and potential PRO use
The interviewed clinicians have access to the PROs for qual-
ity benchmarking at baseline and one year later. However,
most of the interviewees stated that they had not used PROs
in routine clinical work, either during the EDIUM study or
in any other setting. Despite this reported nonuse of PRO re-
ports for clinical decision-making, the clinicians who were
interviewed expressed a positive attitude towards PROs and
were able to identify potential example uses for them in rou-
tine clinical work. They thought that PROs could provide
additional information about the patient that might be help-
ful in preparing for consultations with patients, could be
used as a screening tool, might be helpful for treatment plan-
ning and for monitoring disease progression, and, last but

not least, might be used to evaluate their own work. Potential
example uses were identified by all of the interviewees – phy-
sicians, nurses and the psycho-oncologist.

“I think it does actually give a very good additional
view of the patients, because often not all of the
topics included there can be fully covered in discus-
sion during the medical consultation.” (specialist for
internal medicine no. 1, paragraph 12).

“Then for the next check-up, I’ll somehow know, ‘Ah,
last time he was doing worse, now I’ll need to take a
more careful look today.’ I think that’s more the way
I’d see it.” (surgeon no. 2, paragraph 18).

“If we weren’t seeing all of the patients personally,
then I could imagine the questionnaire could also be
quite useful for filtering out where we should go.”
(psycho-oncologist, paragraph 16).

“So, that I can go into the conversation and say [to
the patient]: “You have filled out this questionnaire
from the study. We have access to it, and I have seen
that you have filled it out, so we should see what we
can do with it.“ Somehow like that. Especially for
consultation, either for inpatients, that you can
already initiate something, or outpatient later. "
(nurse no. 1, paragraph 22).

“But the main thing I’m interested in is the question-
naire beforehand, because you can quickly find out
from it lots of things you need to pay attention to,
for treatment planning as well.” (specialist for in-
ternal medicine no. 1, paragraph 16).

“And supposing these questionnaires become estab-
lished now, maybe at each follow-up appointment,
then I’d have a course like that and I could see
whether it’s getting better or worse, and then it
would actually help, I think.” (surgeon no. 2, para-
graph 18).

“You very rarely get this as a surgeon, because you
never hear anything back from the patients, or when
you ask about the follow-up. And so, if you can now
practically trace the patient again, you’ve got a
chance to say to yourself: it went well back then and
also it’s still good. That’s also important, of course.
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Because you don’t get much positive feedback.” (sur-
geon no. 3, paragraph 20).

It was also mentioned that a single PRO questionnaire
could be used instead of several different questionnaires
— e.g., for the patient history and psycho-oncological
screening — and that this could reduce unnecessary rep-
etitions for patients and health professionals.

“You don’t have to produce two questionnaires now
if it’s possible just to use one for it, because the
EDIUM questionnaire basically brings out everything
almost as comprehensively as the thing we were
thinking about using. And I think you can use it per-
fectly like this.” (surgeon no. 3, paragraph 16).

Inhibiting and facilitating factors for the use of PROs in
clinical routine work
The interviewees identified several technical and
organizational factors that might influence whether
PROs are used in clinical routine or not.
Access. It was repeatedly stated that the effort needed

to access the patients’ responses to the questionnaire
was a factor inhibiting the use of PROs. The inter-
viewees said the PRO data had not yet been linked to
the (electronic) patient records, meaning that a great
deal of effort was needed to access the PROs.

“It’s actually a relatively basic problem, it’s that you
have to sit down and look through it again, log in
again.” (surgeon no. 4, paragraph 18).

“I’m just finding it difficult to access it at the mo-
ment, just for me personally. I think if it was a bit
more transparent somehow it would definitely be
easier, because you could link it somehow, but of
course it’s all specific depending on the hospital and
the state of the documents.” (nurse no. 1, paragraph
18).

In contrary, the interviewees repeatedly mentioned
how important it was for PROs to be linked to the pa-
tients’ records. They believed this would enable clini-
cians, to easily review the PROs without any additional
effort. In particular, it was emphasized that integrating
them into the electronic patient records or electronic
hospital information system would be relevant.

“Well, I think the easiest thing to do in the end
would be to integrate it into the kind of electronic
“Fieberkurve”2that we’ll hopefully get sometime. So
you could just say, OK — quality of life is one point
you could click on and then you could see at a

glance what the patient has ticked off. I think that’s
really the only thing that makes sense. Because you
could do that quickly during a handover, or when
you’re checking lab values, you could take a quick
look at it. And that’s it done with. So I think, I think
that would be easiest. Because the questionnaire in
the paper file is no use to anyone. You have to get
hold of the file, it’s already far too time-consuming.”
(surgeon no. 5, paragraph 26).

Coordinating structures. A lack of coordination be-
tween wards and among clinicians was given as one
reason why PROs were not being used in the centers.
As the interviewees saw it, this made it challenging to
follow up on PRO monitoring. The psycho-oncologist,
for example, stated that they receive little information
about patients after they have received their surgery
and have been relocated to other wards or to out-
patient care. Another one said that only colleagues
from one ward were aware of the fact that PROs
were available, and that this information did not
spread to other colleagues.

“We probably won’t really hear about that here,
those follow-up examinations. I mean, we do still
sometimes attend to patients here during chemother-
apy, but after that there’s nothing more.” (psycho-on-
cologist, paragraph 96).

“But this way, it’s just me and a couple of colleagues
or so, and we’ve also got the questionnaires, and for
the rest of them it’s just more or less peripheral, they
know the study is going on.” (surgeon no. 5, para-
graph 18))

This being said, it was suggested that a coordinating struc-
ture should be implemented for PRO processes. One inter-
viewee proposed designating one person to be responsible
for coordinating PRO monitoring in the center.

“I think it’s just not established yet. I think if you
had one person who was responsible for that
alone, and — or if you said, OK, psycho-oncology
can also use the questionnaire … I think that
would mean a lot, it would work a lot better.
Then we might also take a look at it.” (surgeon
no. 5, paragraph 18).

Time delays. Time delays were also identified as an
obstacle against using PROs. More than 93 % of the

2 German expression for a visualization of patients’ vital signs such as
body temperature (German “Fieber” = fever), blood pressure etc.
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questionnaires are completed on paper in the EDIUM
study, rather than online (interim study report to the
centers) [23]. However, questionnaires that are com-
pleted on paper need to be sent to the central study
office for scanning. The results of these question-
naires therefore arrive at the treating center after a
time delay — typically after most treatment decisions
have already been made and substantial parts of the
treatment have already started.

“And because it arrives after a certain amount of
delay, most of the time it’s patients who have
already just left. So it [the questionnaire] doesn’t ac-
tually influence my work that much at the moment.”
(surgeon no. 2, paragraph 12).

Time points. In addition to this, it was also reported that
the time point at which the measurements were made was
a reason for not using PROs. Baseline measurements were
perceived as irrelevant for clinical purposes in the present
study, as they are mostly recorded shortly before treat-
ment starts and the time for intervention is therefore too
short. The intensity of patient contact was another reason
for nonuse of baseline PRO reports. It was stated that dur-
ing the baseline measurements, clinicians maintain close
contact with the patients and therefore tend to rely more
on their own clinical impressions than on the results of
the questionnaire.

“But to be quite honest, the time available is often
also not enough. That would be the scale of it if the
patients were to complete it as outpatients and we
could already get it before they’re even admitted to
the hospital. Would actually be helpful, but due to
the DRG [Diagnosis Related Groups], the situation is
usually that the patients arrive one day before the
operation and then it’s really too late to intervene.”
(surgeon no. 4, paragraph 24).

“Because — just from our point of view now — before
treatment, we have very close contact with the pa-
tients, we take our time to assess their condition and
we think we can recognize the symptoms from a pa-
tient history and by seeing the patient during the
rounds.” (surgeon no. 1, paragraph 16).

Some of the interviewees stated that the EORTC ques-
tionnaire used in the EDIUM study was redundant in
addition to screening instruments that were already in
use — e.g., screening for psycho-oncological require-
ments or patient histories.

“No, it doesn’t have any advantages for me be-
cause I’ve got my own, I can show you it [shows

the document]. We take a history for oncological
care with the patients here, which we always go
through with them. And some things in it are
even the same as in this one [the EDIUM PRO re-
port].” (nurse no. 2, paragraph 23).

The second time point for data collection, 1 year
later, was perceived by surgeons as being too late,
since clinicians on a surgical ward do not see patients
that long after the operation, or because the patients’
problems might have been more relevant at an earlier
time point.

“Yes, I do think a year’s relatively long. And with
procedures for colon cancer, it’s really, I think there
are still current problems after 3 or 6 months, but
they may possibly have declined again after a year.”
(surgeon no. 4, paragraph 38).

Regarding facilitating factors, it was consistently
stated that multiple assessments in the period be-
tween diagnosis and one year after the diagnosis
would be important. There were differing opinions
regarding relevant time points for PRO assessment.
Surgeons repeatedly mentioned the initial weeks and
also 3, 4, and 6 months after surgery as relevant
time points.

“Well, I think relatively soon after the operation
would be quite good, so after three, four weeks -
depending on the extent of the operation, such as
recovery time, when one is perhaps back in
everyday life to some extent.“ (surgeon no. 5,
paragraph 28).

The specialists for internal medicine were also inter-
ested in long-term monitoring. One emphasized that as-
sessments at later time points would also be important
for monitoring quality of life in (long-term) survivors.

“What would actually be nice would be to have a
time point T2 and maybe T3. So I think it would be
interesting to see how the patients get on afterward,
you know? Especially the ones that aren’t then hav-
ing palliative treatment. But those who have actu-
ally had surgery, which is a big majority of the
patients.” (specialist for internal medicine no. 2,
paragraph 95).

In addition, it was suggested from nurses, the psycho-
oncologist and a surgeon that the assessments should be
coordinated with events such as chemotherapy appoint-
ments, follow-up appointments, or rehabilitation
activities.
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“And then after the first cycle, where everything’s
usually still good. Exactly. And then simply after
the third or fourth cycle, and maybe again toward
the time after the sixth cycle, something like that
so you could have different intervals in it, so you
can observe some kind of course developing.”
(nurse no. 1, paragraph 34).

“And then just include it in the follow-up proce-
dures, so that patients already know that when they
get to the follow-up, the first thing that will happen
is that they’ll get a questionnaire to fill out.” (surgeon
no. 2, paragraph 52).

"So especially during chemotherapy treatment, I
could picture it." (psycho-oncologist, paragraph 30).

PRO reports. For PRO reports, most of the surgeons and
nurses preferred charts (line graphs or bar charts) to a tabu-
lar presentation of the results. Reasons given for this in-
cluded the view that charts were clearer and more intuitive
than tabular presentations.

“That’s what I grew up with.” (nurse no. 1, para-
graph 44).

“Because this, I think it’s the most concise way of doing
it, so you can see it all at once. Ah, OK — preopera-
tive, postoperative, postoperative. So then I can see it
just like that, you know?” (nurse no. 3, paragraph 54).

One specialist for internal medicine and the psycho-
oncologist did not have a strong opinion regarding the
presentation styles. They thought that the tabular pres-
entation was also clear.

“Now for me […] subjectively [this] is actually the
clearest [points to tabular presentation].“ (psycho-
oncologist, paragraph 80).

On the one hand, surgeons and nurses mostly stated
that a color scheme, like a traffic-light system, and cut-
off points would be useful for interpreting the results
easily during everyday routine work.

“Because here you can see straight away: that’s
red, that’s green, that’s yellow, that’s all more or
less in the middle, and you can immediately see
the course, I think that’s great.” (surgeon no. 5,
paragraph 38).

“Here I can see it quick as a flash, I mean the colors
help a lot here. I mean, just to make it faster and
more concise.” (nurse no. 3, paragraph 56).

On the other hand, the specialists for internal
medicine also stated that using cut-off points might
be misleading and should be applied well-
considered.

“They [reference values] shouldn’t suggest anything
that isn’t meaningfully there. I mean, I think you
have to be clear about what exactly you want to ex-
press with these reference values first. Otherwise, in
the worst case, you’ll just be looking at the colors
and thinking, ‘Oh, it’s all green,” without knowing
what’s behind it. So I think, if you’re going to be
using things like this, you should be able to spend a
couple of minutes on them.” (specialist for internal
medicine no. 2, paragraph 79).

In addition, it was consistently stated that all mea-
surements for each patient should be shown in a sin-
gle figure — e.g., the results at the first measurement
point, the results at the second measurement point,
and so on, so that PRO scores can be immediately
compared.

“Exactly, that shows a course then. That’s very im-
portant then.” (specialists for internal medicine no.
1, paragraph 28).

It was repeatedly pointed out that easy interpret-
ation of PRO scores is important. A need for a clear
thematic structure in the PRO scores was therefore
noted.

“But otherwise it’s already well structured, that you
just have first the questions about general health
and then disease-specific symptoms, from that point
of view it’s already quite well done. And as I said, if
you know that, then you can also use it quite well. It
works quite well.” (specialist for internal medicine
no. 1, paragraph 22).

The question arose of whether a report should list all
of the scores or only abnormal results, in order to keep
it short. The interviewees were almost unanimously in
favor of listing all of the items in a report, to provide a
comprehensive impression of the patient’s condition.
Another suggestion was:

“Or perhaps you could differentiate it and say you
can make two buttons, with one showing only
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unusual features for a quick glimpse, or another
where I can see the overall analysis of the question-
naire before and after for each patient. That would
be great.” (surgeon no. 3, paragraph 46).

Finally, the interviewees reported difficulties in inter-
preting divergent directionalities in the PRO scores
(EORTC). In the questionnaires used, higher values on
some scores (function scores) indicated that the patient
was feeling better, while on other scores (symptom
scores) they meant the opposite. The interviewees
thought the directionality of the interpretation should be
consistent for all the PRO scores.

“Yes, as I said, to start with it took quite a lot of get-
ting used to, because you jump between functions
and symptoms and then it goes back and forth a bit.
You first have to get used to it.” (specialist for in-
ternal medicine no. 1, paragraph 22).

Figure 1 summarizes the factors reported to be inhibit-
ing or facilitating the use of PROs in routine clinical
work in colorectal cancer centers.

Discussion
The findings of this analysis add to the available infor-
mation by identifying factors that inhibit or facilitate the
usage of PROs in existing oncological structures. The

present analysis focuses on the specific context of certi-
fied colorectal cancer centers in Germany and more spe-
cifically to an ongoing program that uses PROs
primarily for quality management purposes but also al-
lows for the use to assist management of individual
patients.
The interviewees were not using PROs for routine

clinical decision-making. However, they mostly reported
positive attitudes towards PROs and recognized their
added value. Potential example uses for PROs that they
identified included providing additional information
about the patient — e.g., in order to communicate with
the patients — and serving as a screening instrument,
for treatment planning and for disease monitoring, as
well as for evaluating the clinicians’ own work. The re-
search group has prepared an additional analysis in
which this aspect is explored in more detail, to allow a
deeper understanding of attitudes toward PROs among
oncological staff [24]. This analysis reveals that inter-
viewees had little knowledge about PROs in general.
Factors identified that inhibit or facilitate the use of

PROs for clinical decision-making and individual patient
monitoring included technical and organizational fac-
tors. With regard to technical factors, the findings
underscore the importance of making PRO monitoring
adaptable to and compatible with existing routine pro-
cesses. In line with previous research, it was found that
integrating PRO records into the electronic patient re-
cords might facilitate access to PRO reports and

Fig. 1 Factors identified as inhibiting or facilitating the use of patient-reported outcomes (PROs) in routine clinical work
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implementation of PRO monitoring in the everyday rou-
tine [11, 15, 16, 25]. With regard to the design of the
PRO reports, the results show that clear presentation
and ease of interpretation are extremely important for
successful implementation. For clarity of presentation,
figures are thought to be preferable to tabulated scores,
scores should be structured thematically and consistency
in scale directionality is important — findings that are in
accordance with the results of a previous mixed-
methods study and recommendations [12, 14]. In
addition, reference values and highlighting of particular
scores were regarded as controversial in this context. Es-
pecially surgeons regarded these as tools for easy inter-
pretation, while specialists for internal medicine thought
they might be misleading and that maintaining a holistic
overview was important for appropriate clinical evalu-
ation. A Delphi process including clinicians, patients and
researchers identified a need for further research on the
topic of reference values and labeling score ranges was
needed [14].
It has been reported previously that designing and pre-

paring processes and structures in advance for using
PROs within an organization is crucial for successful im-
plementation of PROs [11, 18, 25]. In the present study,
the results also demonstrate a need for coordinating
structures for PRO processes in the center, since the
segmentation of care was perceived as impeding PRO
monitoring. In the specific context of certified colorectal
cancer centers, existing structures are available to which
PRO processes might be attached. For example, a multi-
disciplinary team meets regularly at tumor boards in
which the patients are discussed, and this might provide
a suitable platform for integrating PRO reports. Another
possible starting point could be to promote PRO pro-
cesses through the certification requirements — e.g.,
implementing PRO structures that are then evaluated in
the annual certification audits. In this way, quality man-
agement could further be used to include PROs as a par-
ameter in clinical decision-making.
Previous reports in the literature have identified target

group engagement as a relevant factor in overcoming
barriers to PRO implementation in the provision of can-
cer care [18, 26]. In the present study, it emerged that it
was also important whether or not the oncological staff
perceived any benefit from PRO monitoring. It became
apparent that the time point at which PRO assessments
are made, as well as the parallel existence of other
screening instruments, were related to the benefits per-
ceived by the oncological staff. The time points for PRO
assessment considered to be relevant differed between
professions and disciplines, but they should be coordi-
nated with follow-up appointments. Whereas surgeons
preferred PRO assessment in the initial weeks after sur-
gery, the specialists for internal medicine also

highlighted the assessment of long-term PROs. This
finding underlines Foster’s [11] point that the target
group needs to be involved in the integration process
right from the very start and that PRO applications
should make it possible to collect PROs in a flexible
manner. Moreover, a certain time delay of the PRO re-
ports due to the mostly paper-based PRO collection was
identified as inhibiting. Online PRO-collection should
therefore be promoted in order to allow PRO reports be
on time for follow-up appointments.
A few limitations to this analysis need to be men-

tioned. First of all, the results are based on a fairly small
number of interviews, due to limited time or limited
willingness to participate on the part of the eligible staff.
Above that, no interviewees could be included that
already routinely use PROs for clinical decision-making
or patient monitoring since this was rare across the par-
ticipating centers in EDIUM and Germany. However, it
was possible to recruit a quite heterogeneous group of
participants from different disciplines, age groups, levels
of professional experience, gender, and geographical
areas. Secondly, both interviewers are employees of the
German Cancer Society, which is in charge of the certifi-
cation system. The possibility can therefore not be ex-
cluded that this might have influenced the interviewees’
responses. However, it was made clear to all of the inter-
viewees in advance that taking part in the interviews
would have no impact on certification processes and that
their confidentiality was assured.

Conclusions
Certified cancer centers are a highly relevant structures
in the German oncological landscape. The findings of
this study may serve to improve infrastructure and pro-
cedures for the use of PROs for clinical decision-making
in certified colorectal cancer centers in Germany and
may also contribute to PRO implementation in other
certified cancer centers in Germany (certified prostate
cancer centers already collect PROs for quality manage-
ment, as well). The presented results suggest that the in-
frastructure and procedures for using PROs for quality
management reasons may require further adjustments
for the usage of monitoring and decision-making of indi-
vidual patients. The clinicians who were interviewed
regarded PROs as providing added value for routine care
and identified potential example uses. However, the im-
plementation of PRO monitoring for clinical decision-
making should be designed and planned while taking
into consideration the unique systems and existing
structures in the organization and in the target audi-
ences e.g. that, in Germany, electronical PROs are at an
earlier stage than in other countries. Identified barriers
and facilitators were technical and organizational. More-
over, lessons learned from the literature on the
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implementation of PROs monitoring individual patients
should be considered, such as international guidelines
and recommendations of Crossnohere et al. [27]. The
clinicians who are intended to use the PROs should be
included in the implementation process right from the
very start .

Abbreviations
EORTC: European Organization for Research and Treatment of Cancer;
PRO: patient-reported outcomes; DRG: Diagnosis Related Groups

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12913-021-06457-6.

Additional file 1. Interview Guide

Additional file 2. Code Book

Additional file 3. Presentation Styles PRO Reports

Acknowledgements
We would like to thank all study participants for their time and effort. We are
grateful to the Innovation Fund of the Federal Joint Committee (G-BA) for
funding this research.

Authors' contributions
CK and SW designed and supervised the EDIUM study. CB and NTS planned
this analysis, collected data and performed data analysis. CB wrote the first
draft of the manuscript. NTS, CK and SW discussed the results and
commented on the manuscript. The author(s) read and approved the final
manuscript.

Funding
EDIUM was funded by the Innovation Fund of the Federal Joint Committee
(Innovationsausschuss beim Gemeinsamen Bundesausschuss (G-BA)).

Availability of data and materials
According to the patient consent form data is not available for scientific use
by others than the project group members (contact: Clara Breidenbach,
breidenbach@krebsgesellschaft.de).

Declarations

Ethics approval and consent to participate
All procedures performed in studies involving human participants were in
accordance with the ethical standards of the institutional and/or national
research committee and with the 1964 Helsinki Declaration and its later
amendments or comparable ethical standards. Ethical approval was obtained
by the Ethics Committees of the Berlin Chamber of Physicians (Eth-19/18). All
participants gave written informed consent to participate in the study.

Consent for publication
All participants gave written informed consent for data analysis and
publication. The manuscript does not include details, images or videos
relating to an individual person.

Competing interests
All authors are employees of the German Cancer Society.

Received: 20 November 2020 Accepted: 26 April 2021

References
1. Howell D, Molloy S, Wilkinson K, Green E, Orchard K, Wang K, et al. Patient-

reported outcomes in routine cancer clinical practice: a scoping review of
use, impact on health outcomes, and implementation factors. Ann Oncol.
2015;26:1846–58.

2. Yang L, Manhas D, Howard A, Olson R. Patient-reported outcome use in
oncology: a systematic review of the impact on patient-clinician
communication. Support Care Cancer. 2018;26:41–60.

3. Chen J, Ou L, Hollis SJ. A systematic review of the impact of routine
collection of patient reported outcome measures on patients, providers and
health organisations in an oncologic setting. BMC Health Serv Res. 2013;13:
211.

4. Fromme EK, Eilers KM, Mori M, Hsieh YC, Beer TM. How accurate is clinician
reporting of chemotherapy adverse effects? A comparison with patient-
reported symptoms from the Quality-of-Life Questionnaire C30. J Clin
Oncol. 2004;22:3485–90.

5. Laugsand EA, Sprangers MA, Bjordal K, Skorpen F, Kaasa S, Klepstad P.
Health care providers underestimate symptom intensities of cancer patients:
a multicenter European study. Health Qual Life Outcomes. 2010;8:104.

6. Basch E, Deal AM, Dueck AC, Scher HI, Kris MG, Hudis C, et al. Overall
Survival Results of a Trial Assessing Patient-Reported Outcomes for
Symptom Monitoring During Routine Cancer Treatment. JAMA. 2017;318:
197–8.

7. Klinkhammer-Schalke M, Koller M, Steinger B, Ehret C, Ernst B, Wyatt JC,
et al. Direct improvement of quality of life using a tailored quality of life
diagnosis and therapy pathway: randomised trial in 200 women with breast
cancer. Br J Cancer. 2012;106:826–38.

8. Denis F, Yossi S, Septans A-L, Charron A, Voog E, Dupuis O, et al. Improving
survival in patients treated for a lung cancer using self-evaluated symptoms
reported through a web application. Am J Clin Oncol. 2017;40:464–9.

9. Rutherford C, Campbell R, White K, King M. Patient-reported outcomes as
predictors of survival in patients with bowel cancer: a systematic review.
Qual Life Res. 2019;28:2871–87.

10. van Egdom LS, Oemrawsingh A, Verweij LM, Lingsma HF, Koppert LB,
Verhoef C, et al. Implementing Patient-Reported Outcome Measures in
Clinical Breast Cancer Care: A Systematic Review. Value Health. 2019;22:
1197–226.

11. Foster A, Croot L, Brazier J, Harris J, O’Cathain A. The facilitators and barriers
to implementing patient reported outcome measures in organisations
delivering health related services: a systematic review of reviews. J Patient-
Rep Outcomes. 2018;2:46.

12. Brundage MD, Smith KC, Little EA, Bantug ET, Snyder CF, The PRO Data
Presentation Stakeholder Advisory Board. Communicating patient-reported
outcome scores using graphic formats: results from a mixed-methods
evaluation. Qual Life Res. 2015;24:2457–72.

13. Snyder CF, Smith KC, Bantug ET, Tolbert EE, Blackford AL, Brundage MD,
et al. What do these scores mean? Presenting patient-reported outcomes
data to patients and clinicians to improve interpretability: Presenting PRO
Data. Cancer. 2017;123:1848–59.

14. Snyder CF, Smith K, Holzner B, Rivera YM, Bantug E, Brundage M, et al. Making
a picture worth a thousand numbers: recommendations for graphically
displaying patient-reported outcomes data. Qual Life Res. 2019;28:345–56.

15. Penedo FJ, Oswald LB, Kronenfeld JP, Garcia SF, Cella D, Yanez B. The
increasing value of eHealth in the delivery of patient-centred cancer care.
Lancet Oncol. 2020;21:e240–51.

16. Aapro M, Bossi P, Dasari A, Fallowfield L, Gascón P, Geller M, et al. Digital
health for optimal supportive care in oncology: benefits, limits, and future
perspectives. Support Care Cancer. 2020;28:4589–612.

17. Klauber J, Geraedts M, Friedrich J, Wasem J. Krankenhaus-Report 2019 Das
digitale Krankenhaus. Berlin: Wissenschaftliches Institut der AOK; 2019.

18. Scheibe M, Herrmann A, Schmitt J, Einhart N, Sedlmayr B, Kowalski C.
Implementation of patient-reported outcome assessment in routine cancer
care: A systematic review of multicentric programs in Europe. Z Für Evidenz
Fortbild Qual Im Gesundheitswesen. 2020;156–157:11–23.

19. Stover AM, Haverman L, van Oers HA, Greenhalgh J, Potter CM. Using an
implementation science approach to implement and evaluate patient-
reported outcome measures (PROM) initiatives in routine care settings. Qual
Life Res. 2020;:1–19.

20. Scott, Neil William, Peter Fayers, Neil K Aaronson, Andrew Bottomley,
Alexander de Graeff, Mogens Groenvold, Chad Gundy, Michael Koller,
Morten A Petersen, and Mirjam AG Sprangers. EORTC QLQ-C30 Reference
Values Manual. 2008.

21. Whistance RN, Conroy T, Chie W, Costantini A, Sezer O, Koller M, et al.
Clinical and psychometric validation of the EORTC QLQ-CR29 questionnaire
module to assess health-related quality of life in patients with colorectal
cancer. Eur J Cancer. 2009;45:3017–26.

Breidenbach et al. BMC Health Services Research          (2021) 21:448 Page 10 of 11

https://doi.org/10.1186/s12913-021-06457-6
https://doi.org/10.1186/s12913-021-06457-6
https://www.breidenbach@krebsgesellschaft.de


22. Kuckartz U, McWhertor A. Qualitative text analysis: a guide to methods,
practice & using software. Los Angeles: SAGE; 2014.

23. German Cancer Society, OnkoZert GmbH. EDIUM-Zwischenbericht 2020.
Berlin: German Cancer Society; 2020.

24. Sibert NT, Kowalski C, Pfaff H, Wesselmann S, Breidenbach C. Clinicians’
knowledge and attitudes towards patient reported outcomes in colorectal
cancer care – insights from qualitative interviews. BMC Health Serv Res.
2021;21:366.

25. Nic Giolla Easpaig B, Tran Y, Bierbaum M, Arnolda G, Delaney GP, Liauw W,
et al. What are the attitudes of health professionals regarding patient
reported outcome measures (PROMs) in oncology practice? A mixed-
method synthesis of the qualitative evidence. BMC Health Serv Res. 2020;20:
102.

26. Stover AM, Stricker CT, Hammelef K, Henson S, Carr P, Jansen J, et al. Using
stakeholder engagement to overcome barriers to implementing patient-
reported outcomes (PROs) in cancer care delivery: approaches from 3
prospective studies. Med Care. 2019;57:S92–9.

27. Crossnohere NL, Brundage M, Calvert MJ, King M, Reeve BB, Thorner E, et al.
International guidance on the selection of patient-reported outcome
measures in clinical trials: a review. Qual Life Res. 2020. doi:https://doi.org/1
0.1007/s11136-020-02625-z.

28. German Cancer Society (DKG). Jahresbericht 2020 der zertifizierten
Onkologischen Zentren. Berlin: German Cancer Society (DKG); 2020.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Breidenbach et al. BMC Health Services Research          (2021) 21:448 Page 11 of 11

https://doi.org/10.1007/s11136-020-02625-z
https://doi.org/10.1007/s11136-020-02625-z

	Abstract
	Background
	Methods
	Results
	Discussion
	Conclusions

	Introduction
	Methods
	Study design and data collection procedures
	Participant recruitment
	Data analysis

	Results
	Sample characteristics
	Actual PRO use and potential PRO use
	Inhibiting and facilitating factors for the use of PROs in clinical routine work

	Discussion
	Conclusions
	Abbreviations
	Supplementary Information
	Acknowledgements
	Authors' contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

