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Background/Aims: TrueColours ulcerative colitis (TCUC) is a comprehensive web-based program that functions through
email, providing direct links to questionnaires. Several similar programs are available, however patient perspectives are un-
explored. Methods: A pilot study was conducted to determine feasibility, usability and patient perceptions of real-time data
collection (daily symptoms, fortnightly quality of life, 3 monthly outcomes). TCUC was adapted from a web-based program for
patients with relapsing-remitting bipolar disorder, using validated UC indices. A semi-structured interview was developed and
audio-recorded face-to-face interviews were conducted after 6 months of interaction with TCUC. Transcripts were coded in
NVivoll, a qualitative data analysis software package. An inductive approach and thematic analysis was conducted. Results:
TCUC was piloted in 66 patients for 6 months. Qualitative analysis currently defies statistical appraisal beyond “data saturation,”
even if it has more influence on clinical practice than quantitative data. A total of 28 face-to-face interviews were conducted.
Six core themes emerged: awareness, control, decision-making, reassurance, communication and burden of treatment. There
was a transcending overarching theme of patient empowerment, which cut across all aspects of the TCUC experience. Conclu-
sions: Patient perception of the impact of real-time data collection was extremely positive. Patients felt empowered as a prod-
uct of the self-monitoring format of TCUC, which may be a way of improving self-management of UC whilst also decreasing the
burden on the individual and healthcare services. (Intest Res 2019;17:365-374)
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INTRODUCTION relationships and family life may all be disrupted, affecting

self-esteem and social functioning,

Ulcerative colitis (UC) is a lifelong chronic IBD that follows an
unpredictable relapsing and remitting course.' When active,
symptoms include urgent and frequent bloody diarrhea. The
goal of treatment is to achieve remission, maintain remission
and to achieve a good quality of life (QoL) for patients. QoL is
often impaired in patients with UC.** Education, employment,
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The management of chronic diseases is complex. There has
been a shift from a paternalistic to a collaborative approach,
which means that patients are actively involved in their own
care.” Web-based management appears to be beneficial in
chronic conditions including diabetes,’ hypertension,” and
asthma.” Web-based monitoring and tools improve patient
confidence, communication and disease control.”* Involve-
ment results in better understanding by patients of their health
needs'” with the potential for clinical and economic benefit.'"'*

Six web-based monitoring programs have been developed
for UC."'® Monitoring through Home Automated Teleman-
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agement (UCHAT) showed promise during 6 months of week-
ly monitoring. Qualitative interviews at exit from the study

A

True Colours

Dear Lawrence,

It's time to update your TrueColours record.
Could you please complete the following
questionnaires:

IBD control
Disease Activity (UC)

Take the Questionnaires now

Your TrueColours is always available at:

https://ouh.truecolours.nhs.uk/ibd
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showed that UCHAT resulted in increased awareness about
the disease and facilitated greater control of symptoms.'*'” Be-

(5]

SCCAI (symptoms questionnaire) ¥

Q1.Bowel frequency

Nextstep =

Vedolizumab: 300mg every 8 weeks

is

10

m IBED Cont

Fig. 1. Examples of TrueColours ulcerative colitis functionality. (A) Screenshot of email prompt with link to symptom and quality of life
(Qol) questionnaires. (B) Screenshot of symptom questionnaire with response options. (C) Screenshot of patient dashboard displaying pa-
tient's medication timeline, SCCAI (symptoms) and IBD control (QoL) graphs. SCCAI, Simple Clinical Colitis Activity Index.
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yond this study however, there has been little published on
patient perception of web-based interaction, answering ques-
tionnaires and how monitoring symptoms that fluctuate on a
daily basis might affect care for UC.

TrueColours ulcerative colitis (TCUC) is a comprehensive
web-based program that functions through email prompts to
provide direct links to questionnaires. TCUC enables patient-
reported outcomes to be entered remotely (electronically thr-
ough smartphone, laptop, tablet or desktop), in real-time (re-
sults immediately available) by the patient. TCUC includes a
personalized dashboard that patients can visit to view their
current symptom score (traffic light system of green [remis-
sion or mild symptoms], amber [moderate] and red [severe]),
as well as tailored treatment guidance. The TCUC dashboard
also displays graphs that allow both patient and clinician to
monitor symptom and QoL trajectories along with the patient’s
medication timeline (Fig. 1). Outcomes agreed by the Interna-
tional Consortium of Health Outcome Measurement (ICHOM)
for IBD," such as emergency department presentation or the
need for hospitalization are integrated into the TCUC program.

A study was conducted to evaluate the feasibility and usabil-
ity of TCUC among outpatients. In order to understand the
impact of using this program from a patient perspective, quali-
tative interviews were conducted. Qualitative research may be
unfamiliar to clinicians who are predominantly trained in quan-
titative measurement. The goal of qualitative research is to
gain insight into people’s unique experiences and their inter-
pretation of those experiences' and the understanding of so-
cial phenomena in natural, rather than experimental settings.”
Such insights cannot be captured by quantitative studies but
they make a valuable contribution to health research.

METHODS

1. Patients
Patients were recruited (April 2016 to February 2017) from
the Inflammatory Bowel Disease Clinic at the John Radcliffe
Hospital, Oxford, UK for a 6-month pilot study. To be eligible
for the TCUC pilot, patients were required to be between 18
and 65 years old, have a diagnosis of UC (European Crohn’s
and Colitis Organisation recommendations),”" an email ad-
dress, possess a smartphone, have regular internet access and
the capacity to answer questions independently. Patients were
excluded if they had a diagnosis of CD or IBD unspecified, or
had a colectomy.

Patients with UC were first identified by examining the elec-
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tronic IBD database used at the John Radcliffe Hospital, Ox-
ford. Those who were then also part of the IBD Cohort Study,
and thus consented to be contacted about other research stud-
ies, were mailed a patient invitation letter prior to their next
outpatient clinic appointment. Attached to this letter was a
copy of the patient information sheet, a consent form and a
TCUC user guide. For those patients not sent an invitation, an
invitation pack was offered during their outpatient clinic ap-
pointment. Informed consent was then obtained by one of the
research team following the patient’s clinical consultation. The
study was approved by the Local Regional Ethical Committee
(LREC reference 16/SC/0103).

2. Patient Reported Outcomes

A review was conducted to identify the most appropriate mea-
sures for inclusion. Only validated indices that were useful in
measuring relevant outcomes were included. Symptoms were
monitored using the Simple Clinical Colitis Activity Index
(SCCAI).”* The SCCAI is used in both clinical practice and
clinical trials and importantly can be filled out independently,
which is of utmost importance for a remote monitoring pro-
gram. The SCCAL collected daily, includes a total of 6 ques-
tions on bowel frequency, nocturnal bowel frequency, urgen-
cy of defecation, rectal bleeding, general well-being and ex-
traintestinal manifestations (arthralgia, uveitis, skin disease),
with total scores ranging from 0-2 indicating remission, 3-5
mild disease activity, 6-11 moderate disease activity and >12
severe disease activities. Results were displayed using “traffic
light” graphs to indicate disease activity.

Three QoL questionnaires were administered, because at
the time of study design it was unclear which would be most
acceptable to patients and their clinicians. The disease-specif-
ic IBD Control-8, subsequently selected as the QoL measure
of choice by ICHOM" includes 8 questions on patients’ per-
ceived control over their illness such as “Do you believe that
your IBD has been well controlled in the past 2 weeks?, with
total scores ranging from 0 to 16 indicating minimum and max-
imum levels of control, respectively. The other disease-specific
Crohn’s and Ulcerative Colitis Questionnaire-8,** used in the
CONSTRUCT trial,” comprised 8 questions such as “In the
last 2 weeks did your bowel condition prevent you from going
out socially?’ with total scores ranging from 0 to 8 indicating
best and worst possible QoL, respectively. The generic QoL in-
dex was the EQ-5D-3L,” comprising 5 questions on mobility,
self-care, usual activities, pain/discomfort and anxiety/depres-
sion each with 3 levels-no problems, some problems and ex-
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2. Can you describe your experience of using TrueColours?

how you felt?

of email prompts would you have preferred?

12. Is there anything else you would like to add?

1. What made you take part in this TrueColours ulcerative colitis program?

3. Can you describe any features that you liked about using TrueColours?

4. Can you describe any features that you did not like about using TrueColours

5. Thinking about the features you liked less, what could we do to make the TrueColours system better?

6. What are the benefits or problems with using it on a regular basis?

7. How has the TrueColours ulcerative colitis program impacted on your care?

8. We used a color-coded system to graph your symptoms-green, amber and red. Do you feel that these colors accurately reflected

9. You have been answering daily prompts for this 6-month pilot. Can you tell me how it made you feel to do this? What frequency
10. One of the aims of a technology such as this is to make a people feel more in control of their disease. What are your thoughts

about this? How much do you feel that TrueColours ulcerative colitis has helped you manage your disease?
11. How would you feel about using TrueColours ulcerative colitis as part of your ongoing care?

Fig. 2. Semi-structured guide for face-to-face interviews for patients using TrueColours ulcerative colitis for 6 months.

treme problems. QoL questionnaires were administered to-
gether in the above order at fortnightly intervals.

3. Interviews

A semi-structured interview guide was designed (A.W.,, ST,
and M.P) to ask opened-ended questions for patients to de-
scribe their experience with TCUC and the impact that it had
on them (Fig. 2).

To obtain a representative sample of patients from the pilot
study, purposive sampling was used to invite 30 patients for
interview. Audio-recorded, face-to-face interviews were con-
ducted (A.W.), between September 2016 and January 2017, in
a private room, with interview feedback being provided by
M.P. Interviews occurred toward the end of the 6-month pilot
to ensure that patients had had adequate exposure to TCUC.
Before each interview written consent was obtained for audio-
recording, and confidentiality was emphasized. Patients were
encouraged to be as honest and open as possible about their
experience. Interviews were anonymized and transcribed ver-
batim by an external professional transcription service. Tran-
scripts were coded in NVivol1, a qualitative data analysis soft-
ware package.”’

4. Coding and Analysis

Thematic analysis using an inductive approach™ was performed,
with potential themes emerging from the interview transcripts
during the analysis. Transcripts, which constituted the raw
data were read and re-read in an iterative process to assign
codes by A.W. The codes were cross-checked by ST. and M.P.
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with no significant discrepancies arising. Codes relating to
each theme were then grouped together. New themes that
emerged as the interviews progressed were discussed and
added to the existing structure and the final theme structure
was agreed upon unanimously by AW, ST, and M.P. Satura-
tion is widely accepted as a methodological principle in quali-
tative research. Data saturation is achieved when no new data
emerge through further data collection. A prospective data
saturation table was created to identify the point at which no
new themes or insights emerged.

The Consolidated Criteria for Reporting Qualitative Research
checklist was used to explicitly acknowledge that matters of
transparency such as the research design and analysis being
conducted by multiple investigators of varied disciplinary back-
grounds” Patient interviews were anonymized. Each patient
interviewed was randomly assigned an interview number be-
tween 1 and 28 and a master list of this allocation was docu-
mented. Patients are described by their interview number, sex
(male/female [M/F]) and age range (years).

RESULTS

Sixty-six patients were recruited to the TCUC pilot, of which
57 (86%) completed the 6-month pilot. Nine patients with-
drew (range, day 0 to day 91) due to colectomy (n=1), per-
ceived negative psychological effect (n=1), inconvenience of
other aspects of the TCUC pilot (e.g, additional blood tests)
(n=4), no reason given (n=3). A total of 28 face-to-face inter-
views were conducted (2 patients declined to be interviewed).

www.irjournal.org
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Table 1. Demographics of the Qualitative Cohort as Compared to the Entire Cohort

Demographic

Qualitative cohort (n=28) Entire cohort (n=66)

Male sex”
Age (yr)°
Duration of UC (yr)
Worst ever extent of UC (Montreal classification)®”
E1
E2
E3
Unknown
Tertiary education
Smoking status
Never
Ex-smoker
Current
Prednisolone in last 12 months
<3 Months
>3 Months
Hospital admissions in last 12 months
Emergency department presentations in last 12 months®
Biologic use
Disease activity (SCCAI) at entry®
Remission
Mild
Moderate
Severe
IBD-control 8 at entry
Adherence to daily questionnaires’
Adherence to fortnightly questionnaires
Time spent on internet each day (hr)
Use of social media, such as Facebook, Twitter or Instagram

Withdrawn patients (day of withdrawal)

46 44
415(32.2-47.2) 40.0 (32.0-48.8)
5.5 (1.75-14.8) 5.0 (1.0-11.0)

14 21
46 41
36 35

4 3
68 59
68 58
29 36
3 6
25 24
25 18
21 23
18 20
57 42
39 38
36 42
21 18
4 2
8.0 (4.8-14.0) 9.0 (5.0-14.0)
81 79
99 97
3.0 (0.0-4.0) 3.0 (1.0-4.5)
78 83

2/28 (49, 91) 9/66 (0,0,0, 1,3, 15, 49, 56,91)

Values are presented as percent or median (interquartile range).
“Items used for purposive sampling.

®Montreal classification (E1: proctitis, E2: L-sided colitis, E3: extensive colitis

medical notes.

‘Median=0.

Two out of 28 patients interviewed had withdrawn from the
study, with all other patients having completed the 6-month
pilot. Demographics indicated that patients interviewed were
representative of the entire cohort (Table 1). Data saturation
for the qualitative interviews was reached at interview num-
ber 20. Adherence to daily SCCAI questionnaires was 76%,
fortnightly QoL questionnaires 95% and 3 months ICHOM
questionnaires 100%.

www.irjournal.org

), unknown =answer given by patient and maximum extent unclear in

The 6 core themes that emerged from the analysis were:
awareness, control, decision making, reassurance, communi-
cation, and burden of treatment. Not all themes were signifi-
cant for all patients. There was an overarching thewme of pa-
tient empowerment which cut across all aspects of the TCUC
experience. The 6 core themes are outlined with associated il-
lustrative quotations in Table 2.

Transcending these core themes was a notion of patient
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Table 2. Quotations to lllustrate Impact of TrueColours from a Patient Perspective

Theme Subtheme Interview excerpt
Awareness Prioritize (health) "...I think (it) made me more aware of it (health), instead of just brushing it to the side...” (Interview 22,
F18-29 yr)
Proactive disease "...It made me stop and think because | thought that | was OK and | clearly wasn't..." (Interview 23,
management F30-39yr)
Control Symptom monitoring "...It feels like I've got more control. I've got something to physically look at and tell me, it's not in my

head...." (Interview 10, M 30-39 yr)

Decision making Medications

“...I think it's making sure that people have the ability to have a look at their symptoms and see what's

working and what isn't working so that a sensible decision can be made..." (Interview 28, F 60-65 yr)

Reassurance Alleviating
psychological

burden 27, F 18-29 yr)

Normality of
symptoms

"...It becomes a bit more clinical to me which makes me feel better about it, because it is something that |
can just submit an answer to. Once the questionnaire is done | don't have to think about it..." (Interview

“...It was so reassuring to see that other patients must also feel anxious and tired, otherwise those questions
would not be there? That has helped me to feel better about these things as | haven't wanted to say

anything about this in my appointments..." (Interview 10, M 30-39 yr)

Communication  With IBD health
professionals
(Interview 19, F 40-49 yr)

"...' would like my dashboard to be seen at consultations as it would give a true record of my symptoms
and would help my specialist to see what was happening to me and what the best treatment might be..."

"...I've definitely been one of those people who finds that you get to the appointment and you're like I've
been pretty good, but actually you haven't been feeling that great, so you are not really giving an accurate
picture...” (Interview 11, F 18-29 yr)

With family members *“...Over a length of time they (my family) get a good understanding than if | did nothing and | only went for
my quarterly appointment...over 6 months of answering the same questions, all of this information goes
into your partner's mind which then feeds back with them...it's good to know that they understand...It
makes you talk..." (Interview 3, M 40-49 yr)

Feeling connected to  "...I think the care that | have had has always been very good here but there's a psychological aspect because

the hospital
27,F 18-29 yr)

it feels like you're connecting with the hospital every day. It feels like you are more supported...” (Interview

"...This whole system has made me just sort of feel like I'm getting more care from the hospital even though
really I'm doing the work..." (Interview 7, M 30-39 yr)

Burden of
treatment

On the patient

On the healthcare

“I'd be happy to have this monitored remotely and not come in if | was well. Obviously, there's time off work,
travelling to come here..." (Interview 1, M 20-29 yr)

"...Anything that can alleviate pressure on the NHS and help the doctors' and the patient's time is a good
system thing" (Interview 15, M 50-59 yr)

F female; M, male; NHS, National Health Service.

empowerment which resonated above and beyond any par-
ticular theme. This was apparent in the underlying agency that
patients alluded to in becoming active in their role as a patient,
embracing the potential they had to self-manage and influ-
ence their disease as a result of TCUC. This concept is encap-
sulated by the following quotes, which suggest that TCUC may
have more powerful implications for patients than any indi-
vidual core theme alone could capture. The notion of TCUC
promoting empowerment by allowing for a sense of progress
was particularly evident among patients. Sometimes this prog-
ress was described in a psychological context.
*..Once Id put in that Id had a horrific night, what would
have happened before TrueColours is that Id spend the
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whole day thinking ‘God I've had a horrific night” whereas
if had put it down, the data, Id parked it, it had gone and I
didn’t think about it again because I was actually then think-
ing well let’s see what tomorrow brings. Psychologically 1
was able to look forward rather than back...” (Interview 5,
F30-39yr)

In other instances, progress was alluded to in terms of pa-
tients' perceptions of their disease management and taking a
leading role in this process.

*..Ithink that it is more about reflection. Being able to see,
no I don’t think I've been doing well so therefore I think 1
need something to change...” (Interview 11, F 18-29 yr)

www.irjournal.org
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Others spoke of how TCUC had instilled in them a sense of
ownership of their disease, over and above a mere sense of
control and an impetus to do what they could to influence their
illness trajectory.

Y. Ithink that it gives-the onus back on to me, to take some
responsibility...” (Interview 28, F 60-65 yr)

Finally, empowerment was demonstrated by the manner in
which some patients became more assertive in their support
seeking from family members as well as their healthcare team.

.1t made me feel more like I was getting the support that
I needed rather than the support that they (family mem-
bers) felt I needed...” (Interview 3, F 30-39 yr)

*..As soon as 1 got TrueColours I felt safe whereas before I
had that, you know I would constantly be thinking ‘God
am [ causing problems?’ I didn’t want to interrupt people
and the IBD nurses especially unless it was something seri-
ous. But this [TCUC] identified actually this is the time to
raise your hand and say you need help...” (Interview 5, F
30-39yr)

DISCUSSION

As one patient commented, “It made me stop and think”: this
study has shown the potential of daily digital data collection
for patient empowerment. Patients reported that real-time
monitoring with TCUC had a positive impact on awareness,
control, decision making, reassurance, communication and
had the potential to decrease their treatment burden. An over-
arching theme of patient empowerment permeated all these
core themes.

The core themes identified by the current study and posi-
tively affected by TCUC, are those that clinical teams struggle
to address when caring for patients with chronic diseases. Pa-
tients using TCUC perceived that there was improved com-
munication on many levels: patient-IBD nurse, patient-IBD
specialist and patient-relative. Of these, enhancing patient-cli-
nician communication through the use of patient reported
outcome measures (PROMs) has attracted most attention.””
One study™ found that completion of PROMs allowed oncolo-
gy patients to express their concerns more effectively, which
prompted discussion with the physician. This finding was re-
flected in our study with several TCUC patients stating a great-
er ability to express their concerns regarding symptoms such
as anxiety or fatigue. Improved patient-clinician communica-

www.irjournal.org
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tion promotes a host of benefits for the patient including im-
proved patient satisfaction,” which are particularly relevant to
public healthcare such as the National Health Service in the
United Kingdom. Patient-relative communication is also im-
proved by PROMs in lung transplant patients,” as we found
for patients using TCUC.

Studies of mobile health monitoring in heart failure patients
have shown that electronic daily self-monitoring led to feelings
of increased connectedness with the hospital, reassurance
and increased confidence,” all of which were also reported
when using TCUC. Another heart failure mobile monitoring
program reported patient perceptions after daily measure-
ments and symptom entry for 6 months.” Similar to TCUC,
these heart failure patients reported that they were more aware,
less anxious and more confident.

It has been suggested that routine use of PROMs in chronic
care management could aid shared decision making," as was
perceived by patients using TCUC, reporting that they felt that
an accurate record of their disease activity (as opposed to con-
ventional recall) allowed patient and clinician jointly to deter-
mine whether treatment change should be considered.

Electronic monitoring was perceived by participants as hav-
ing the potential to decrease clinic visits. This has been report-
ed in heart failure telemonitoring,"' Patients in TCUC welcomed
the idea of real time monitoring making better use of appoint-
ments, although patients were seen in outpatients as normal
during the pilot. This emerging concept recognizes the increas-
ing demands that are being placed on patients, acknowledg-
ing that not only do patients have the burden of their symp-
toms, but also a burden of treatment.

Even though oncology, transplant, heart failure and UC are
different chronic diseases, similar benefits arise from electron-
ic self-monitoring. Ultimately, these benefits promote a sense
of empowerment as outlined by our overarching theme.

Empowering patients means providing them with the op-
portunities and support to develop the skills, confidence and
knowledge to move from being a passive recipient of care to an
active partner in their health care. This enables patients to be
more skilled at self-managing their condition. It changes the
current healthcare paradigm from one that is predominantly
prescriptive to one that is more collaborative and patient-cen-
terd."”" Such self-management and empowerment has been
found to support patient knowledge, behavioral change and
self-efficacy, with resulting benefit on patients’ overall well-be-
ing," as well as improved medication adherence” which may
further promote wellbeing. Patient empowerment in the cur-
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rent study, as underpinned by the 6 core themes, is supported
by an extensive review into the dimensions of empowerment."
Our analysis also unearthed dimensions of patient empower-
ment such as participation in decision making, gaining control,
knowledge acquisition and motivation.

It is thus anticipated that TCUC will subsequently translate
to better care through a number of mechanisms. For example,
it is envisaged that improved disease knowledge will lead to
patients engaging with their healthcare team sooner in the in-
stance of a flare. This earlier recognition of disease exacerba-
tion would lead to earlier treatment. Further to this, with reli-
able, real-time data on patients’ symptoms and QoL, health-
care teams will be in a better position to interact with patients
and improve care by offering the option to defer one’s appoint-
ment or transfer from an outpatient clinic appointment to a
nurse-led telephone clinic if the patient is demonstrably well.
This will lessen the treatment burden for patients and reallo-
cate resources for those patients in immediate need of care.

However, limitations of the current study of the current study
must also be considered. Patients recruited to the TCUC pilot
were self-selected and thus likely more computer literate, mo-
tivated and of a higher level of education than average. Patient
activation theory” dictates that these patients may therefore
engage more effectively with platforms such as TCUC which
are perceived to positively impact their health outcomes. Al-
though this was a pilot study, these factors should be consid-
ered when calculating the impact on healthcare resources of
extending such a program. It is also worth noting that while all
interviews were unanimously positive in their feedback of
TCUC, 5 of the 66 TCUC pilot participants did withdraw from
the study due to either perceived negative psychological effect
or inconvenience. As such, the TCUC platform may not be a
suitable tool for all patients with UC.

Furthermore, the administration of TCUC requires trained
and motivated personnel to recruit and register patients and
therefore a commitment on the part of the service to provide
these personnel. The most significant barrier to the success of
TCUC being implemented on a wider scale is the possible re-
sistance to it from health providers due to perceived potential
disruption to workflows and increased workloads.” Uptake of
TCUC by physicians at our center has been successful as we
have taken effort to educate our physicians on the benefits for
both the patient and the service. We have also provided iPads
within the clinic to enable physicians to readily access the pa-
tient's TCUC record.

Further research must therefore determine whether these
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largely positive findings from an Oxford cohort can be extrap-
olated to the wider UC population. Research with care provid-
ers is essential to establish whether the aforementioned pro-
posed benefits of TCUC on workflow and workload are achiev-
able and substantial enough to encourage long term support
for use of the system. We have commenced this research at
our center with TCUC being offered to all UC patients as part
of routine standard of care. To date, over 500 UC patients have
been registered and we await longer-term data to support use
in a real-world setting,

In conclusion, patient perception of the impact of daily mon-
itoring of UC through TCUC was extremely positive and may
prove to be a way of improving management of UC while also
decreasing the burden placed on both the individual and health-
care services. Moving forward, the Oxford team hope to expand
TrueColours to all of their patients with UC, as well as expand-
ing the program to incorporate CD.
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