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Abstract

Aim/background

Measure Yourself Medical Outcome Profile 2 (MYMOP2) and Measure Yourself Concerns and Wellbeing
(MyCaW) are two questionnaires that allow patients to define symptoms and concerns that are important to
them. As the equivalence between the electronic and paper versions has not been assessed, we aimed to
determine the measurement equivalence of electronic and paper versions of MYMOP2 and MYCaW among a
group of adult patients treated for colorectal or anal cancer. We also aimed to investigate the patients’
experiences of filling out the questionnaires.

Methods

A mixed methods approach was chosen to investigate measurement equivalence and to ensure a thorough
investigation of the patients’ experiences. The intra-rater reliability for ordinal data was assessed using the
Intraclass Correlation Coefficient (ICC) and median difference. Agreement in descriptive data was assessed
by two researchers independently. To capture the patients’ experiences, we conducted semi-structured
interviews over the phone. Interviews were transcribed verbatim and analyzed with content analysis. Results
were presented as themes.

Results

A total of 30 patients were enrolled consecutively from a sequelae center treating patients after colorectal or
anal cancer. Of these, 19 patients were also interviewed. The patients filled out MYMOP2 and MYCaW
electronically and on paper. The intra-rater reliability for ordinal data was either excellent (n=11) or good
(n=3) with ICCs ranging from 0.85 to 1. The median difference between ordinal data from electronic and
paper versions was 0 (range -4 to 4). The agreement between the electronic and paper versions in the
descriptive data ranged from 70% to 97%, with three-quarters being over 80%. Three themes emerged from
the interviews: personal preferences, the importance of setup, and the availability of the questionnaires.
Most patients preferred electronic versions as the advantages of electronic questionnaires outweighed the
paper versions.

Conclusion

We found good intra-rater reliability and agreement in MYMOP2 and MYCaW questionnaires,
demonstrating a high measurement equivalence. The interviews provided perspectives on the user
experience and showed a preference for the electronic questionnaires as they had more advantages such as
availability.

Categories: General Surgery, Gastroenterology
Keywords: equivalence study, mycaw, mymop2, patient-reported outcomes, reliability and agreement

Introduction

Patient-reported outcomes (PROs) reflect the patients’ perspectives and are important in assessing
symptoms and other aspects of treatment [1]. Many PRO questionnaires only have one focus, for example,
symptoms, health-related quality of life, or patient experience of care [2]. Measure Yourself Medical
Outcome Profile 2 (MYMOP2) [3] and Measure Yourself Concerns and Wellbeing (MYCaW) [4]
questionnaires let the patients define their most bothering symptoms or concerns and assess their feeling of
well-being, thus providing a holistic approach to patient involvement. MYMOP2 [3] is an updated version of
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the original MYMOP from 1996 [5]. It asks patients to identify bothersome symptoms, describe activities that
are made difficult by these symptoms, and indicate how long they have been experiencing them.
Additionally, patients are asked to rate their overall well-being. MYMOP2 3] also includes a question about
the use of medication for these symptoms and whether it is important to reduce or avoid taking the
medication. MYCaW [4] asks the patients to define concerns or problems and rate their general well-being.
Both questionnaires were initially developed in paper format; however, with the increasing digitalization of
healthcare systems, including the Danish healthcare system [6,7], and the growing digital interaction
between patients and healthcare providers, there is now a demand for electronic questionnaires.
Furthermore, MYMOP2 is increasingly used in research [8], and the use of electronic PROs reduces the risk
of typing errors when converting written text to electronic data that can be analyzed and interpreted [9]. By
assessing the measurement equivalence of PRO questionnaires’ electronic versus paper versions, we ensure
comparable results that support using the questionnaires in multiple ways [10]. This has been demonstrated
in other studies [11-13], but measurement equivalence has not been tested in MYMOP2 or MYCaW.

We aimed to determine the measurement equivalence between electronic and paper versions of MYMOP2
and MYCaW questionnaires among a group of adult patients treated for colorectal or anal cancer and
suffering from sequelae. We also aimed to investigate the patient experiences of filling out the
questionnaires.

Materials And Methods
Study design

A mixed methods approach was chosen as we wanted to investigate both the measurement equivalence and
the patients’ experiences of filling out the questionnaires. This study was reported according to the
Guidelines for Reporting Reliability and Agreement Studies (GRRAS) [14] and COnsolidated criteria for
REporting Qualitative research (COREQ) [15]. To test intra-rater reliability and agreement, each patient
served as his or her own control and, therefore, had to fill out both the electronic and the paper versions.
When doing so, it is advised to use a crossover design [16]. We, therefore, chose a two-sequence crossover
design for the baseline questionnaires, where every other patient filled out the electronic versions first and
every other filled out the paper versions first, alternately. The crossover design did not apply to the follow-
up questionnaires, as they were filled out by patients in their homes without supervision. The experiences of
using the questionnaires were explored via semi-structured interviews conducted over the phone one week
after the baseline questionnaires were filled out. The study was approved by the Danish Data Protection
Agency (p-2023-14768). Ethical approval is not required nor possible according to Danish legislation for
neither questionnaires nor interview studies [17]. Participants were informed verbally and in writing, and
they signed an informed consent form when entering the study. Data have been treated confidentially, and
all participants were anonymized.

Setting and participants

The study took place in a single-center setting at Copenhagen Sequelae Center CARE (Colon-, Anal-, and
REctal cancer) at Herlev Hospital in Denmark [18] and from the patients’ homes. The patients participated in
the study before or after attending their appointments. The data collection period was November 29, 2023,
to March 13, 2024. Patients were enrolled by consecutive sampling. The inclusion criteria were patients
treated for colorectal or anal cancer who were able to read and speak Danish and were 18 years of age or
older. The exclusion criteria were not having any electronic devices at home, not speaking Danish, or being
unreachable to schedule an appointment. As we aimed to determine the measurement equivalence rather
than a difference based on a fixed hypothesis, we did not calculate a sample size. Instead, the robustness of
the study's findings was analyzed, including 95% Cls, and the sample size of 30 participants was deemed
sufficient, supplemented by qualitative data from the semi-structured interviews. The number of
interviewed patients was determined based on the principle of data saturation [19], which was discussed and
agreed upon by the researchers.

MYMOP2 and MYCaW questionnaires

As MYMOP2 and MYCaW were translated into Danish in 2022 [20], these validated versions were used in the
study and both consisted of a baseline and a follow-up questionnaire.

In the MYMOP2 3] baseline questionnaire, patients are asked to define one to two bothering symptoms and
rate these on a 0- to 6-point Likert scale. In addition, patients are asked to write an activity made difficult or
impossible because of the symptom(s) and rate this on a 0- to 6-point Likert scale. They rate their general
well-being over the past week on a 0- to 6-point Likert scale and select one of five options regarding how
long symptom one has been bothering them. In the Danish version, the questions about medication differ;
patients are instead asked whether they have treated their sequelae, and if so, how, as well as what
consequences stopping the treatment might have [20]. In the MYMOP2 follow-up questionnaire, patients re-
score their earlier indicated two symptoms and the activity as well as rate their general well-being again on
a 0- to 6-point Likert scale. A third symptom can be added and scored. In the follow-up questionnaire,
instead of sequelae, the patients are asked if anything else is affecting their problem, if they take medicine,
and if they do, what medicine and how much [20].
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In the Danish translation of MYCaW [20], patients are asked to describe one to two concerns or problems
and rate these on a 0- to 6-point Likert scale. They also rate their well-being on a 0- to 6-point Likert scale.
In the Danish MYCaW follow-up questionnaire, the patients re-score their earlier concerns or problems and
re-score their well-being.

Data collection

In the outpatient sequelae center, patients filled out MYMOP2 and MYCaW baseline questionnaires both
electronically and on paper in a crossover setup where they started alternately with the electronic or paper
versions. Neither patients nor researchers were blinded. The electronic versions could be assessed on a
computer, a tablet, or on the patients’ smartphones in the sequelae center. Patients were encouraged to use
the same device as they would at home. The electronic questionnaires and patient characteristics were
collected and managed via Research Electronic Data Capture (REDCap) [21,22] hosted by the Capital Region
of Denmark. Patients filled out the baseline questionnaires independently with researcher MLT present to
aid with possible questions; one patient had his wife present as well. Patients were given the follow-up paper
questionnaires and a return envelope in the sequelae center to return the following week. The electronic
follow-up questionnaires were sent automatically five days after the baselines were filled out. Some patients
returned paper questionnaires by letter but most sent a picture of the paper questionnaire via e-mail. If the
patients did not return the electronic and/or paper follow-up questionnaires within a few days after the
electronic version was sent, they were contacted by phone or e-mail and reminded.

Qualitative methods

To gain knowledge about the patients’ experiences of filling out MYMOP2 and MYCaW electronically and on
paper we used an inductive approach [23]. A semi-structured interview guide [24] was developed within the
author group, with a focus on an open and curious approach. The main focus was the patients’ experiences
with completing the electronic and paper questionnaires and how they differed. An English version of the
interview guide can be seen in Table 4 of the Appendices. Interviews were conducted in Danish by the first
author, a registered nurse (RN) and PhD student affiliated with the sequelae center, but with no involvement
in direct patient care. Interviews were conducted one week after the baseline data collection via phone, and
they were audio recorded and transcribed verbatim using artificial intelligence [25]. Phone interviews were
chosen because of the availability, as the interviews had to take place when the patients still had the
questionnaires in fresh memory. The interviews had a median duration of 10 minutes (range: six to 20).
After the first five interviews, MLT and SVL, both with previous experience in qualitative methods, assessed
the transcriptions and evaluated the interview guide with minor adaptions. There were no follow-up
interviews, and transcripts were not sent to patients for comments. The qualitative transcribed data from the
semi-structured interviews were coded by MLT and SVL using the principles of content analysis [26]. When
using an inductive approach, categories are derived from the data, moving from the specific to the general
[23]. The first step of the analysis involved reading all the transcripts to gain an overall sense of the data. The
second step was identifying meaning units in the form of quotes, which were then condensed and assigned a
code. Finally, the codes were organized into themes [26]. An example of a coding tree can be seen in Table 1.

Quote, participant ID Condensed meaning Code Theme
“(...) the paper version takes longer to get out to one,” ID 3 Paper versions take longer to receive Receive
“(...) could send immediately [electronic versions],” ID 5 Easy returning electronic versions Return

“Then you just sit down for 5 minutes, fill it in, send it off, and don’t  You can fill out and return the electronic
think about it anymore,” ID 11

train or the garden,” ID 18

“It becomes a bit more difficult if you have to send something

. Return
versions easy and fast I
Availability
"(...) you can also do it on the go, you can do it in the car or the You can fill out the electronic versions Flexibilit
anywhere y
Paper versions are more difficult to return Return

[paper] in,” ID 17

TABLE 1: Coding tree example.

Statistical analyses

All quantitative data were analyzed using SPSS (version 29.0, IBM Corp., United States). Ordinal data from
the Likert scale questions were analyzed for intra-rater reliability using the Intraclass Correlation Coefficient
(ICC), calculated with a two-way mixed-effects model and absolute agreement, as recommended for
assessing intra-rater reliability [27]. Ordinal data are presented as ICC scores and 95% Cls. If data were
missing in the electronic and/or paper questionnaires, these were excluded from the ICC calculations.
Therefore, the number of included patients in each ICC calculation is presented as numbers and
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percentages. Since the Likert scale questions represented a well-defined continuum and assumed that the
intervals between points were equal, we treated the ordinal data as continuous, allowing for the calculation
of the median difference, which was chosen because the data were not normally distributed. This was tested
using Q-Q plots and histograms. The number of included patients contributing data for median differences
is also presented as numbers and percentages, as some patients rated 0 on one questionnaire and provided
no response on the other. The nominal data from the five options of "How long did you have symptom 1?" are
presented as numbers and percentages in terms of agreement. Descriptive data, such as symptoms, were
rated independently by researchers MLT and SF for conformity and wording in three categories: "same
answer" if the answers were identical, "same meaning" if different wording was used but the meaning was
the same, and "not the same answer" if different wording and different meanings were used. Disagreements
were resolved through discussion until a consensus was reached. The categories "same answer" and "same
meaning" are pooled, and the proportion of agreement and disagreement is presented as numbers and
percentages. If a patient left an answer blank in both the electronic and paper questionnaires, these were
interpreted as "same answer."

Results

A total of 160 appointments were screened for eligibility, and from these, 30 patients were enrolled and
included. Of these, 19 patients participated in both the questionnaire data collection and the interviews (see
Figure I). The response rate was 100% for both the electronic and paper baseline questionnaires, 100% for
the electronic follow-up questionnaires, and 87% for the paper follow-up questionnaires, as four patients did
not return the paper versions. These four follow-up questionnaires (both electronic and paper versions) were
excluded from the data analysis. The returned follow-up questionnaires were completed later than the
electronic versions, with a median delay of 0 days, ranging from 0 to 32 days (Table 5 of the Appendices).

Appointments*

n=116

Excluded appointments*
n=73

Y
Eligible patients
n=43
Excluded patients:

- Logistical circumstances (n = 4)
- Declined to participate (n = 2)

- No electronic devices (n = 2)

- Could not be contacted (n = 2)

y - Did not speak Danish (n = 1)
Included patients -
n=232
_ Dropout
o n=2

Patients in
n=

Loss to follow-up

the study
30
>
n=4

Y A
Interviewed Completed Completed
patients baseline follow-up
n=19 n=30 n=26

FIGURE 1: Flow diagram showing the patient sampling.

We prioritized including patients who had already attended a physical appointment at the sequelae center. If there
were many telephone appointments, patients were contacted and asked if they would prefer to come to the
sequelae center instead.

*During the sampling period, some patients had multiple appointments, so the 116 appointments do not
correspond to 116 individual patients.
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Of the 30 included patients, 20 (66%) were female and the median age was 63 years (range: 34-77). Three of
the patients were dyslexic and two had visual impairment, but they all understood the questions and were
able to complete the questionnaires. The group of interviewed patients did not differ in characteristics,
consisting of 12 females (63%) and a median age of 66 years (range: 34 to 77).

Measurement equivalence

Ordinal data from all the 15 questions based on a Likert scale across questionnaires are presented in Table 2.
The intra-rater reliability measured with ICC was excellent (ICC >0.9) for most questions (n=12) and good
(ICC: 0.75-0.90) for the remaining (n=3). This was also confirmed by a median difference on 0 (range: -4-4)
across all 15 questions on the 0- to 6-point Likert scale (Table 2). The overall ICC scores were high, with 13
out of 15 questions having a 95% CI within the cut-off for either good or excellent inter-rater reliability.
There were two questions with wider confidence intervals. One was the question on well-being in the
MYMOP?2 baseline questionnaire, where the 95% CI ranged from 0.62 to 0.93. Of the 30 patients, one had a
difference of five between paper and electronic versions, 15 patients scored the same, 12 patients scored
+1/-1, and two patients scored +2/-2. The second question was the nominal variable, "How long have you had
symptom 1?" from the MYMOP?2 baseline questionnaire. Patients could choose between five answers. All but
one patient, 29 (97%), answered the same in the electronic and the paper versions.
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Questionnaire: item
n (%)P

MYMOP?2 baseline:

Symptom 1 30 (100)
Symptom 2 26 (87)
Activity 27 (90)
Wellbeing 30 (100)

MYMOP?2 follow-up®:
Symptom 1 26 (100)
Symptom 2 23 (86)
Symptom 3 2(8)

Activity 24 (92)
Wellbeing 26 (100)

MyCaW baseline:

Concern 1 30 (100)
Concern 2 21 (70)
Wellbeing 28 (93)

MyCaW foIIow-upC:

Concern 1 26 (100)
Concern 2 18 (69)
Wellbeing 25 (96)

ICCA (95% Cl)

0.98 (0.95-0.99)
0.92 (0.81-0.96)
0.95 (0.89-0.98)

0.85 (0.62-0.93)

0.94 (0.86-0.97)
0.97 (0.92-0.99)
1.00

0.90 (0.77-0.96)

0.96 (0.92-0.98)

0.95 (0.89-0.98)
0.89 (0.74-0.96)

0.92 (0.83-0.96)

0.96 (0.92-0.98)
0.94 (0.85-0.98)

0.96 (0.91-0.98]

Electronic

n (%)

30 (100)
26 (87)
27 (90)

30 (100)

26 (100)
23 (88)
4 (15)
24(92)

26 (100)

30 (100)
23 (77)

28 (93)

26 (100)
18 (69)

26 (100)

Median

Paper

n (%)

30 (100)
26 (87)
28 (93)

30 (100)

26 (100)
23 (88)
3(12)
25 (96)

26 (100)

30 (100)
22 (73)

30 (100)

26 (100)
21(81)

25 (96)

Median

Median difference (range)

0 (-1-1)
0 (-3-1)
0 (-1-1)

0 (-4-1)

0 (-2-2)
0 (-2-2)
0 (0-0)
0 (-3-1)

0 (-1-1)

0 (-1-2)
0 (-3-1)

0(-1-4)

0 (-2-1)
0 (-1-2)

0(-1-2)

TABLE 2: Equivalence of ordinale data from electronic and paper Likert scale items.

Equivalence of ordinale data from electronic and paper Likert scale items on baseline and follow-up questionnaires for MYMOP2[3] and MyCaW [4]. The

Likert scale was a 0- to 6-point scale, and the median is summarized; the range for all questions was 0-6.

AThe ICC describes the extent of agreement and similarity between measurements [27]. The definition of ICC values is as follows: <0.5 indicates poor

reliability, 0.5-0.75 indicates moderate reliability, 0.75-0.90 indicates good reliability, and >0.90 indicates excellent reliability [27].

B.CAs four patients were lost to follow-up (n=26).

DThe number of patients included in the ICC calculation depended on the missing data in one or both questionnaires.

MYMOP2, Measure Yourself Medical Outcome Profile 2; MyCaW, Measure Yourself Concerns and Wellbeing; ICC, intraclass correlation coefficient

Agreement in the descriptive data between the electronic and paper versions, based on answers provided by
the patients, is shown in Table 5. Agreement was assessed in 12 questions and ranged from 70% to 97%, with
three-quarters of the questions showing agreement above 80%, indicating a high degree of agreement

between the electronic and paper versions of the questionnaires.
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Questionnaire: item Same answer Same meaning Not the same answer

MYMOP2 baseline:

Symptom 1 15 (50) 14 (47) 1(3)

Symptom 2 14 (47) 13 (43) 3(10)
Activity 14 (47) 13 (43) 3(10)
Have you treated your sequelae? 14 (47) 9 (30) 7 (23)
What happens if you end the treatment? 15 (50) 10 (33) 5(17)

MYMOP?2 follow-up”:

Symptom 3 21 (81) 1(4) 4 (15)
Other important things® 22 (85) 1(4) 3(11)
Are you taking medication for this problem? 21 (81) 3(11) 2(8)

MYCaW baseline:
Concern or problem 1 8 (27) 16 (53) 6 (20)

Concern or problem 2 14 (47) 7 (23) 9 (30)
MYCaW foIIow—upC:

Other things affecting your health? 17 (65) 3(12) 6 (23)

What has been most important for you? 8 (31) 13 (50) 5(19)

TABLE 3: Measurement of agreement in descriptive data.

Measurement of agreement in descriptive data between electronic and paper versions of the MYMOP2 [3] and MYCaW [4] questionnaires. Baseline
questionnaires (n=30). Data are presented as numbers (%).

AvCFoIIow-up questionnaires (n=26), as four participants were excluded as they did not return the paper questionnaires.

Bin the questionnaire it is formulated as: “The treatment you are receiving may not be the only thing affecting your problem. If there is anything else that
you think is important, such as changes you have made yourself, or other things happening in your life, please write it here (write overleaf if you need
more space): "

MYMOP2, Measure Yourself Medical Outcome Profile 2; MyCaW, Measure Yourself Concerns and Wellbeing

Content analysis

The content analysis of the qualitative data identified three themes: personal preferences, the importance of
setup, and the availability of the questionnaires. The themes are presented below and exemplified with
quotes in Figure 2.
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Personal preferences

The importance of setup

Availability of the
questionnaires

not use paper” D 11

“...it’s better tosit in front of the
computer... that’s what you usually sit
with, it is very rare to sit with it in paper
form.” 1D 19

“Electronic is 100 times easier” ID 9
“Yes, just the fact that it was paper, you
had to find a pen and it is much easier

with the computer version” D 18

“I love paper, somehow it makes me safe
to write on a piece of paper. | sometimes

“In my work | have been used to using a
computer and write, write, write, and

terms of getting an overview, it was
easier to sit with the paper because you
could see everything at once.” ID 13

“You can also correct it more easily
[electronic].” ID 5

“| filled it out on my phone with you and
it was a terrible mess. It went really fast
on the iPad at home” ID 9

“You are reminded if you are missing a
field, you don’t do that with paper” 1D 15

“...there wasn’t such a long line to write
the answers on [paper]...” ID 6

“Then you just sit down for five minutes,
fill it in [electronic] send it off, don’t think
about it anymore” ID 11

“...the paper version takes longer to get
out to one” ID 3

“...you can also do it [electronic] on the
go, you can do it in the car or the train or
the garden” ID 18

“It becomes a bit more difficult if you
have to send something [paper] in” 1D 17

“..but it is also resource waste [paper]...
and you can move on very quickly with
your things if it is electronic” ID 7

think about things a little differently How long will it here... How many

when it’s on paper instead of just . 5
\ pushing a button.”ID 7 / \ questions are there [electronic]? ID 13 / \ /

FIGURE 2: The results of the thematic analysis are divided into three
themes and their quotes.

Personal Preferences

The patients’ preferences were influenced by habits, personal likings, and what felt easy regarding
preference for the electronic or paper versions. Some patients explained that they preferred the electronic
versions as they were frequently using electronic devices. It was also described as being easier and quicker.
Some patients preferred paper, explaining this based on paper feeling nice, safe, cozy, being old fashioned,
and that sitting with paper gave better reflections, see examples in Figure 2.

The Importance of Setup

Experiences with the setup were described in terms of overview and layout. Some patients described a lack
of overview in the electronic versions in terms of how long they were. This was at the same time emphasized
as an advantage in the paper questionnaires. In terms of the layout, the electronic versions offered plenty of
room for writing free text as opposed to the paper versions. The electronic questionnaires also alerted if a
question was missed. This was for some articulated as an advantage and for some as being annoying because
it did not point out which field was missing. Some participants found it troublesome to write in hand and
found their own handwriting hard to read. Several patients had problems with the electronic versions when
opened on a smartphone as the design was web-based, e.g., the smartphone layout made it hard to read the
question above the Likert scale, see Figure 2.

Availability of the Questionnaires

Many patients emphasized that the availability and ease of returning the electronic version was a major
advantage, as they could submit it immediately after completing it. Returning the paper version was seen as
slow, troublesome, and not reliable. If the questionnaires were to be received by mail, similar problems were
pointed out. The flexibility to fill out the electronic versions on the go was also highlighted, which is
exemplified in Figure 2. Furthermore, some articulated paper versions as a waste of resources.

When the patients were asked which version of the questionnaires they preferred, electronic or paper, 15 of
the 19 interviewed patients preferred the electronic version, two preferred the paper version, and two did not
care which version was used.

Discussion

There was "excellent” or "good" intra-rater reliability for the majority of the ordinal data between the
electronic and paper versions of both the MYMOP2 and MYCaW questionnaires. Additionally, the agreement
of the descriptive data across the electronic and paper versions showed a high degree of consistency. The
qualitative data indicated that patients appreciated the availability of the electronic versions, as it allowed
them to complete the questionnaires at their convenience and submit them immediately. This was
highlighted as a significant advantage compared to receiving a paper version and returning it by mail.

The high degree of measurement equivalence found between the electronic and paper versions in our study
is consistent with other studies testing measurement equivalence between electronic and paper
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questionnaires [11-13]. This confirms that questionnaires can be transitioned to other administration modes
with a high degree of inter-rater reliability and agreement, as long as the design and setup closely resemble
each other [16]. This measurement equivalence supports the possibility of distributing MYMOP2 and
MYCaW electronically. Several advantages arise from this, including greater flexibility, which aligns with the
growing use of telemedicine [28], offering enhanced convenience for patients, as expressed in the
interviews. This is particularly relevant in healthcare settings using online or phone consultations, or those
with short-duration consultations [18], ensuring efficient and effective collection of PROs. Another
advantage is the ability for both patients and healthcare practitioners to prepare before the consultation.
This could result in a more accurate and personalized consultation, and it may also be less time-consuming.
However, this assumes that patients can be contacted digitally before the consultation, which requires a
registry or another form of organized patient data management. Another potential challenge is digital
health literacy, as some patients do not use electronic devices. Even though the questionnaires can still be
filled out during the consultation, this may disadvantage these patients due to health inequalities [28]. When
data are collected electronically, it is easier to compare and analyze for both improving everyday practice
and research purposes. However, it requires a digital setup with equipment and a database, such as REDCap,
to manage data securely, which some healthcare settings may not have.

The patients experienced several advantages with the electronic versions of the questionnaires, both in
terms of convenience and availability. This provided important information that we would not have received
otherwise, demonstrating, among other things, that receiving and returning questionnaires electronically
was much easier and more manageable for patients than doing so via mail, even though the digital setup did
not function optimally on smartphones. Most of the interviewed patients preferred the electronic versions,
which is consistent with other studies asking patients about their preference between electronic and paper
versions of PROs [29]. As telemedicine, such as phone and online consultations, becomes more widely used
[6,7], electronic versions of questionnaires are essential for collecting PROs for both clinical practice and
research purposes. This aligns with the general digital progress in society, which is reflected in patients’
habits and preferences for using electronic devices. Since many of the consultations at the outpatient
sequelae center are phone consultations [ 18], this study paves the way for using MYMOP2 and/or MYCaW in
this setting.

The strength of this equivalence study lies in its mixed methods approach, which investigates both
measurement equivalence and patients’ experiences to provide nuances and insights. By using this
approach, the study highlights both the possibility and advantage of using electronic questionnaires. The
study tested measurement equivalence in a homogeneous patient group with colorectal or anal cancer,
focusing on sequelae after treatment. By testing equivalence in a homogeneous group with similar
symptoms, the internal validity was strengthened. Ratings of the descriptive data were done independently
by two authors to ensure objectivity and avoid misinterpretations. Regarding the qualitative interviews and
analysis, both MLT and SVL had prior experience with qualitative methods. The study had a very high
response rate, with 100% for the baseline questionnaires and an 87% response rate for the follow-up
questionnaires, which is considered excellent for questionnaire data [30]. Finally, the two questionnaires
used in this equivalence study are validated tools. The original MYMOP was validated against the SF36
health survey [5], and MYCaW was validated against FACIT-SPEx [4], with the Danish versions also having
been validated [20].

This study also has some limitations. We did not perform a sample size calculation; however, most of the ICC
95% Cls were good or excellent, suggesting that a larger sample would likely have yielded similar results,
only narrowing the 95% CIs. Although a crossover design was used, the order in which patients filled out the
electronic and paper versions was not randomized but alternated. The lack of randomization could
potentially introduce confounding variables that may influence the results. Patients completed the
electronic and paper baseline questionnaires immediately after one another, without a wash-out period in
between, as recommended in a crossover design [16,31]. The absence of a wash-out period could have
affected patient responses, as the wash-out period is intended to minimize the impact of memory on
answers [31]. However, many patients provided slightly different wording, indicating that even without a
wash-out period, they were unable to fully replicate their previous answers. Another limitation is that the
follow-up questionnaires were completed at home, resulting in some paper versions being filled out later
than the electronic versions. The variations in timing could potentially affect the patients' experiences of
their symptoms and, consequently, their responses. Even so, the results showed excellent ICC scores and
high agreement in the descriptive data between the electronic and paper versions of the follow-up
questionnaires. Regarding loss to follow-up and response rate, four patients never returned the paper
versions of the follow-up questionnaires and had to be excluded from that part of the analysis. However, the
total response rate, as mentioned above, was very high. In terms of missing data, these were treated
differently. For the ICC measurements, missing data in one or both versions were excluded from the analysis,
and the same approach was applied to the median difference. For the descriptive data, a missing answer in
both the electronic and paper questionnaires was interpreted as agreement. The qualitative analysis may
have been influenced by the researchers’ preconceptions. To address this, a rigorous and transparent analysis
method was employed. Sharing the transcribed interviews with the patients could potentially have
uncovered any underlying preconceptions [26]. This equivalence study examined measurement equivalence
in a specific patient group, where each patient served as their own control, which limits the generalizability
of the findings. Both MYMOP2 and MYCaW have been validated [4,5], as have the Danish versions [20], and
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Introduction

Purpose

Research question

Experience of filling out the
paper versions of MYMOP
and MYCaW

Experience of filing out the
electronic versions of
MYMOP and MYCaW

Advantages/disadvantages

End of the interview

Sum up and ensure
understanding of answers

MYMOP2 has been used across various settings and patient populations [8], suggesting broad applicability.
Furthermore, consistency in setup and design is crucial when changing the administration mode [16]. If
these conditions are met, it seems reasonable to assume that similar results could be obtained from other
patient groups using a comparable electronic version.

We see great potential in using these questionnaires in electronic form, both because of the possibilities of
telemedicine through online and/or phone consultations, and because electronic distribution incurs lower
costs [29]. It is also safer to collect and store data electronically in compliance with the General Data
Protection Regulation (GDPR) [32]. Since patients define which symptoms or concerns affect them the most,
implementing MYMOP2 and/or MYCaW could increase patient involvement and help healthcare
professionals prioritize treatment based on the patients’ individual needs and what matters most to them.
Additionally, since MYMOP2 and MYCaW also assess well-being, the treatment effect will not only measure
changes in symptoms or concerns, as many other PROs do [33,34] but also changes in the patients’ sense of
well-being.

Conclusions

We found a high degree of measurement equivalence between the electronic and paper versions of the
MYMOP2 and MYCaW questionnaires, both in terms of intra-rater reliability, median differences in Likert
scale responses, and agreement on patient-defined answers within a specific patient group. Semi-structured
interviews revealed that most patients preferred the electronic versions of the questionnaires. This
preference was primarily due to the convenience and ease of receiving and returning the questionnaires
electronically, although some minor disadvantages related to the design of the electronic setup were
mentioned. These findings support the use of MYMOP2 and MYCaW in electronic form, which may offer
advantages in terms of telemedicine, healthcare efficiency, and patient outcomes.

Appendices

Thank you so much for participating in the validation of the two questionnaires MYMOP2 and MYCaW. We
are looking forward to implementing them in the Sequelae Clinic. This interview will last 10-15 minutes, and it
will be recorded and transcribed. Both the filled-out questionnaires, the recordings, and the transcriptions will
be stored for five years. All data will be handled confidentially, and participants will be anonymized. If you
have any questions during the interview, feel free to ask.

Interview question prompt
How was it to fill out the paper versions? Can you elaborate ...

Which electronic devices do you normally use at home? Which device would you use to fill out a
questionnaire like these? How was it to fill out the electronic versions? Can you elaborate ... Did the digital
setup in the electronic questionnaires work? Can you elaborate ... Can you give an example ... you said, “it
worked very well”, why did you think that ...

How did the two versions differ? How did you experience the difference between answering in hand and
digitally? Which version did you prefer and why?

| will shortly sum up what we have talked about. You said that ... is that correct? Now we are about to end the
interview, do you have any additions? Thank you again for helping, you are welcome to contact me, if you
have any questions.

TABLE 4: Interview guide, translated from Danish.
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Time gap
0 days

1 day

2 days

3 days

5 days

7 days

>10 days

TABLE 5: Time gaps.

Patients, n (%)
14 (54)

5 (19)

1(4)

1(4)

1(4)

1(4)

3(12)

Time between completing the electronic and paper follow-up questionnaires for the MYMOP2 and MYCaW (n=26).

MYMOP2, Measure Yourself Medical Outcome Profile 2; MYCaW, Measure Yourself Concerns and Wellbeing

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Maria Lund-Tonnesen, Birthe T. Oggesen, Susanne V. Lauridsen, Siv Fonnes, Jacob
Rosenberg

Acquisition, analysis, or interpretation of data: Maria Lund-Tonnesen, Birthe T. Oggesen, Susanne V.
Lauridsen, Siv Fonnes, Jacob Rosenberg

Drafting of the manuscript: Maria Lund-Tonnesen

Critical review of the manuscript for important intellectual content: Maria Lund-Tonnesen, Birthe T.
Oggesen, Susanne V. Lauridsen, Siv Fonnes, Jacob Rosenberg

Supervision: Birthe T. Oggesen, Susanne V. Lauridsen, Siv Fonnes, Jacob Rosenberg

Disclosures

Human subjects: Consent for treatment and open access publication was obtained or waived by all
participants in this study. Danish Data Protection Agency issued approval p-2023-14768. Animal subjects:
All authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest:
In compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements

We thank statistician Kasper Madsen for his assistance with the statistical considerations regarding sample
size. We did not use Al-generated text; however, Al software (AIKO) was used to transcribe the interviews,
which were subsequently reviewed and corrected by the authors.

References

1.  Weldring T, Smith SM: Patient-reported outcomes (PROs) and patient-reported outcome measures
(PROMs). Health Serv Insights. 2013, 6:61-8. 10.4137/HSI1.§11093

2. Cella D, Hahn EA, Jensen SE, Butt Z, Nowinski CJ, Rothrock N, Lohr KN: Patient-reported outcomes in
performance measurement. RTI Press, Research Triangle Park (NC); 2015.

3. Paterson C, Britten N: In pursuit of patient-centred outcomes: a qualitative evaluation of the ‘measure
yourself medical outcome profile’. ] Health Serv Res Policy. 2000, 5:27-36. 10.1177/135581960000500108

2025 Lund-Tonnesen et al. Cureus 17(1): €77825. DOI 10.7759/cureus.77825

110f 13


https://dx.doi.org/10.4137/HSI.S11093
https://dx.doi.org/10.4137/HSI.S11093
https://scholar.google.com/scholar?q=intitle:Patient-reported outcomes in performance measurement
https://dx.doi.org/10.1177/135581960000500108
https://dx.doi.org/10.1177/135581960000500108

Cureus

Part of SPRINGER NATURE

4. Paterson C, Thomas K, Manasse A, Cooke H, Peace G: Measure Yourself Concerns and Wellbeing (MYCaW):
an individualised questionnaire for evaluating outcome in cancer support care that includes complementary
therapies. Complement Ther Med. 2007, 15:38-45. 10.1016/j.ctim.2006.03.006

5. Paterson C: Measuring outcomes in primary care: a patient generated measure, MYMOP, compared with the
SF-36 health survey. BMJ. 1996, 312:1016-20. 10.1136/bmj.312.7037.1016

6.  Danish Ministry of Health. Digital health strategy 2018-2022. (2018). Accessed: 20 December 2024:
https://sundhedsdatastyrelsen.dk/Media/638641634978217267/Digital%20Health%20Strategy%202018_2022.pdf.

7. Healthcare Denmark. Digitalisation in Danish Healthcare. (2024). Accessed: 20 December 2024:
https://healthcaredenmark.dk/media/sghmh0Oin/digitalisation_2024_onlineversion.pdf.

8. Lund-Tonnesen M, Oggesen BT, Lauridsen SV, et al.: The use of Measure Yourself Medical Outcome Profile
(MYMOP): a scoping review. Diseases and Research. 2024, 10.54457/DR.202402008

9. Campbell N, Ali F, Finlay AY, Salek SS: Equivalence of electronic and paper-based patient-reported outcome
measures. Qual Life Res. 2015, 24:1949-61. 10.1007/s11136-015-0937-3

10. Eremenco S, Coons S]J, Paty J, Coyne K, Bennett AV, McEntegart D: PRO data collection in clinical trials
using mixed modes: report of the ISPOR PRO mixed modes good research practices task force. Value Health.
2014, 17:501-16. 10.1016/j.jval.2014.06.005

11.  Goswami P, Oliva EN, Ionova T, et al.: Paper and electronic versions of HM-PRO, a novel patient-reported
outcome measure for hematology: an equivalence study. ] Comp Eff Res. 2019, 8:523-33. 10.2217/cer-2018-
0108

12.  Bolzani A, Kupf S, Hodiamont F, Burner-Fritsch I, Bausewein C, Ramsenthaler C: Measurement equivalence
of the paper-based and electronic version of the Integrated Palliative care Outcome Scale (IPOS): a
randomised crossover trial. Palliat Med. 2023, 37:760-70. 10.1177/02692163231157871

13.  Lundy JJ, Coons SJ, Flood E, Patel MJ: Agreement among paper and electronic modes of the EQ-5D-5L.
Patient. 2020, 13:435-43. 10.1007/s40271-020-00419-6

14.  Kottner J, Audigé L, Brorson S, et al.: Guidelines for Reporting Reliability and Agreement Studies (GRRAS)
were proposed. ] Clin Epidemiol. 2011, 64:96-106. 10.1016/j.jclinepi.2010.03.002

15. Tong A, Sainsbury P, Craig J: Consolidated criteria for reporting qualitative research (COREQ): a 32-item
checklist for interviews and focus groups. Int ] Qual Health Care. 2007, 19:349-57. 10.1093/intghc/mzm042

16. Coons SJ, Gwaltney CJ, Hays RD, et al.: Recommendations on evidence needed to support measurement
equivalence between electronic and paper-based patient-reported outcome (PRO) measures: ISPOR ePRO
good research practices task force report. Value Health. 2009, 12:419-29. 10.1111/j.1524-4733.2008.00470.x

17.  Etisk Komité. Overblik over anmeldelsespligten. (2024). Accessed: 20 December 2024:
https://videnskabsetik.dk/ansoegning-til-etisk-komite/overblik-over-anmeldelsespligten.

18. Rosenberg |, Oggesen BT, Hamberg ML, Danielsen AK: Establishment of a nurse-led clinic for late
complications after colorectal and anal cancer surgery: a descriptive study. Support Care Cancer. 2022,
30:6243-50. 10.1007/s00520-022-07061-y

19. Malterud K, Siersma VD, Guassora AD: Sample size in qualitative interview studies: guided by information
power. Qual Health Res. 2016, 26:1753-60. 10.1177/1049732515617444

20. Rosenberg ], Oggesen BT, Polley M, et al.: Danish translation and qualitative validation of the measure
yourself medical outcome profile and the measure yourself concerns and wellbeing. Dan Med J. 2022,
69:A12210895.

21. Harris PA, Taylor R, Minor BL, et al.: The REDCap consortium: building an international community of
software platform partners. ] Biomed Inform. 2019, 95:103208. 10.1016/}.jbi.2019.103208

22. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG: Research electronic data capture (REDCap)—
a metadata-driven methodology and workflow process for providing translational research informatics
support. | Biomed Inform. 2009, 42:377-81. 10.1016/j.jbi.2008.08.010

23. Elo S, Kyngds H: The qualitative content analysis process . ] Adv Nurs. 2008, 62:107-15. 10.1111/j.1365-
2648.2007.04569.x

24. Kallio H, Pietila AM, Johnson M, Kangasniemi M: Systematic methodological review: developing a
framework for a qualitative semi-structured interview guide. ] Adv Nurs. 2016, 72:2954-65.
10.1111/jan.13031

25. Mojadeddi Z, Rosenberg J: Automated transcription of interviews in qualitative research using artificial
intelligence: a simple guide. | Surg Res Prac. 2024, 5:1-6. 10.46889/]SRP.2024/5204

26. Graneheim UH, Lundman B: Qualitative content analysis in nursing research: concepts, procedures and
measures to achieve trustworthiness. Nurse Educ Today. 2004, 24:105-12. 10.1016/j.nedt.2003.10.001

27. Koo TK, Li MY: A guideline of selecting and reporting intraclass correlation coefficients for reliability
research. ] Chiropr Med. 2016, 15:155-63. 10.1016/j.jcm.2016.02.012

28. World Health Organisation. The ongoing journey to commitment and transformation. Digital health in the
WHO European Region 2023. (2023). Accessed: 20 December 2024:
https://cdn.who.int/media/docs/librariesprovider2/data-and-evidence/english-ddh-260823_7amcet.pdf?
sfvrsn=4c674522_2&d....

29. Meirte ], Hellemans N, Anthonissen M, Denteneer L, Maertens K, Moortgat P, Van Daele U: Benefits and
disadvantages of electronic patient-reported outcome measures: systematic review. JMIR Perioper Med.
2020, 3:e15588. 10.2196/15588

30. Livingston EH, Wislar JS: Minimum response rates for survey research. Arch Surg. 2012, 147:110.
10.1001/archsurg.2011.2169

31. Lim CY, In]: Considerations for crossover design in clinical study . Korean ] Anesthesiol. 2021, 74:293-9.
10.4097/kja.21165

32. Intersoft Consulting. General Data Protection Regulation (GDPS). (2018). Accessed: 20 December 2024:
https://gdpr-info.eu/.

33.  Emmertsen KJ, Laurberg S: Low anterior resection syndrome score: development and validation of a
symptom-based scoring system for bowel dysfunction after low anterior resection for rectal cancer. Ann
Surg. 2012, 255:922-8. 10.1097/SLA.0b013e31824f1c21

34. Brazier JE, Harper R, Jones NM, O'Cathain A, Thomas K], Usherwood T, Westlake L: Validating the SF-36

2025 Lund-Tonnesen et al. Cureus 17(1): e77825. DOI 10.7759/cureus.77825 120f 13


https://dx.doi.org/10.1016/j.ctim.2006.03.006
https://dx.doi.org/10.1016/j.ctim.2006.03.006
https://dx.doi.org/10.1136/bmj.312.7037.1016
https://dx.doi.org/10.1136/bmj.312.7037.1016
https://sundhedsdatastyrelsen.dk/Media/638641634978217267/Digital Health Strategy 2018_2022.pdf
https://sundhedsdatastyrelsen.dk/Media/638641634978217267/Digital Health Strategy 2018_2022.pdf
https://healthcaredenmark.dk/media/sghmh0in/digitalisation_2024_onlineversion.pdf
https://healthcaredenmark.dk/media/sghmh0in/digitalisation_2024_onlineversion.pdf
https://dx.doi.org/10.54457/DR.202402008
https://dx.doi.org/10.54457/DR.202402008
https://dx.doi.org/10.1007/s11136-015-0937-3
https://dx.doi.org/10.1007/s11136-015-0937-3
https://dx.doi.org/10.1016/j.jval.2014.06.005
https://dx.doi.org/10.1016/j.jval.2014.06.005
https://dx.doi.org/10.2217/cer-2018-0108
https://dx.doi.org/10.2217/cer-2018-0108
https://dx.doi.org/10.1177/02692163231157871
https://dx.doi.org/10.1177/02692163231157871
https://dx.doi.org/10.1007/s40271-020-00419-6
https://dx.doi.org/10.1007/s40271-020-00419-6
https://dx.doi.org/10.1016/j.jclinepi.2010.03.002
https://dx.doi.org/10.1016/j.jclinepi.2010.03.002
https://dx.doi.org/10.1093/intqhc/mzm042
https://dx.doi.org/10.1093/intqhc/mzm042
https://dx.doi.org/10.1111/j.1524-4733.2008.00470.x
https://dx.doi.org/10.1111/j.1524-4733.2008.00470.x
https://videnskabsetik.dk/ansoegning-til-etisk-komite/overblik-over-anmeldelsespligten
https://videnskabsetik.dk/ansoegning-til-etisk-komite/overblik-over-anmeldelsespligten
https://dx.doi.org/10.1007/s00520-022-07061-y
https://dx.doi.org/10.1007/s00520-022-07061-y
https://dx.doi.org/10.1177/1049732315617444
https://dx.doi.org/10.1177/1049732315617444
https://ugeskriftet.dk/dmj/danish-translation-and-qualitative-validation-measure-yourself-medical-outcome-profileand
https://dx.doi.org/10.1016/j.jbi.2019.103208
https://dx.doi.org/10.1016/j.jbi.2019.103208
https://dx.doi.org/10.1016/j.jbi.2008.08.010
https://dx.doi.org/10.1016/j.jbi.2008.08.010
https://dx.doi.org/10.1111/j.1365-2648.2007.04569.x
https://dx.doi.org/10.1111/j.1365-2648.2007.04569.x
https://dx.doi.org/10.1111/jan.13031
https://dx.doi.org/10.1111/jan.13031
https://dx.doi.org/10.46889/JSRP.2024/5204
https://dx.doi.org/10.46889/JSRP.2024/5204
https://dx.doi.org/10.1016/j.nedt.2003.10.001
https://dx.doi.org/10.1016/j.nedt.2003.10.001
https://dx.doi.org/10.1016/j.jcm.2016.02.012
https://dx.doi.org/10.1016/j.jcm.2016.02.012
https://cdn.who.int/media/docs/librariesprovider2/data-and-evidence/english-ddh-260823_7amcet.pdf?sfvrsn=4c674522_2&download=true
https://cdn.who.int/media/docs/librariesprovider2/data-and-evidence/english-ddh-260823_7amcet.pdf?sfvrsn=4c674522_2&download=true
https://dx.doi.org/10.2196/15588
https://dx.doi.org/10.2196/15588
https://dx.doi.org/10.1001/archsurg.2011.2169
https://dx.doi.org/10.1001/archsurg.2011.2169
https://dx.doi.org/10.4097/kja.21165
https://dx.doi.org/10.4097/kja.21165
https://gdpr-info.eu/
https://gdpr-info.eu/
https://dx.doi.org/10.1097/SLA.0b013e31824f1c21
https://dx.doi.org/10.1097/SLA.0b013e31824f1c21
https://dx.doi.org/10.1136/bmj.305.6846.160

Cureus

Part of SPRINGER NATURE

health survey questionnaire: new outcome measure for primary care. BMJ. 1992, 305:160-4.
10.1136/bmj.305.6846.160

2025 Lund-Tonnesen et al. Cureus 17(1): €77825. DOI 10.7759/cureus.77825 13 0f 13


https://dx.doi.org/10.1136/bmj.305.6846.160

	Good Equivalence Between Electronic and Paper Versions of the Measure Yourself Medical Outcome Profile 2 and the Measure Yourself Concerns and Wellbeing: A Mixed Methods Study
	Abstract
	Aim/background
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Study design
	Setting and participants
	MYMOP2 and MYCaW questionnaires
	Data collection
	Qualitative methods
	TABLE 1: Coding tree example.

	Statistical analyses

	Results
	FIGURE 1: Flow diagram showing the patient sampling.
	Measurement equivalence
	TABLE 2: Equivalence of ordinale data from electronic and paper Likert scale items.
	TABLE 3: Measurement of agreement in descriptive data.

	Content analysis
	FIGURE 2: The results of the thematic analysis are divided into three themes and their quotes.


	Discussion
	Conclusions
	Appendices
	TABLE 4: Interview guide, translated from Danish.
	TABLE 5: Time gaps.

	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


