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Abstract

Background: The Integrated Palliative Care Outcome Scale (IPOS) validly and reliably measures symptoms and concerns of those
receiving palliative care.

Aim: To determine the equivalence of the paper version with an electronic version of the IPOS (elPOS).

Design: Multicentre randomised crossover trial (NCT03879668) with a within-subject comparison of the two modes (washout period
30 min).

Setting/Participants: Convenience sample of specialist inpatient and palliative home care patients aged over 18 years with cancer
and non-cancer conditions was recruited. Scores were compared using intraclass correlation coefficients (ICC), Bland-Altman plots
and via a mixed-effects analysis of variance.

Results: Fifty patients were randomised to complete paper-electronic (n =24) and electronic-paper (n=26) IPOS with median age
69 years (range 24-95), 56% male, 16% non-cancer. The ICCs showed very high concordance for the total score (ICC 0.99, 95% Cl 0.98—
1.00), lowest ICCs being observed for symptoms ‘Appetite loss’ and ‘Drowsiness’ (ICC 0.95, 95% Cl 0.92-0.97). Nine of seventeen items
had ICCs above 0.98, as did all subscales. No statistically significant mode, order, age, and interaction effects were observed for IPOS
total score and subscales, except for ‘Communication’ (F,,,4 = 5.9, p = 0.019). Fifty-eight percent preferred the electronic version. In the
group 75+ years, 53% preferred the paper version. Only three entries in the free-text main problems differed between the versions.
Conclusion: The very high equivalence in scores and free text between the IPOS and the elPOS demonstrates that elPOS is feasible
and reliable in an older palliative population.
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What is already known about the topic?

e The implementation of electronic self-reported versions may offer several advantages to palliative and hospice care,
especially when fully integrated within an electronic patient health record or to help patients with sensory
impairment.

e The typically older palliative population might pose a barrier to the electronic implementation of patient-centred out-
come measures.

e Psychometric properties cannot be assumed stable across administration modes, necessitating a careful electronic
adaptation of paper versions.
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What this paper adds?

e This randomised crossover trial in palliative patients showed the equivalence of scores between the self-completed
paper and electronic version of the Integrated Palliative care Outcome Scale with near perfect agreement reached for

17 out of 21 items.

e No version took longer to complete. Overall, 58% preferred the electronic version. Only in the group of 75 years or older,
slightly more than half preferred the paper version for self-completion.

Implications for practice, theory or policy

e The high agreement and good acceptability of the electronic version of the Integrated Palliative care Outcome Scale was
achieved via careful early involvement of patients and staff within a co-design framework.

e Implementation of electronic assessment of patient-centred outcomes in palliative care is feasible once setting-specific
barriers and facilitators are acknowledged and addressed in close collaboration with all stakeholders.

Introduction

Outcome measures are instruments that allow the assess-
ment of change in a patient’s health status over time. Due
to their patient-centredness, they play an increasingly
important role in palliative care. Outcome measures are
central for identifying patients’ needs, aiming at enhanc-
ing quality of life and the relief of suffering, and support
evaluating the standard of care received.=3 In palliative
care, both patient and staff-completed versions of out-
come measures exist to enable outcome measurement at
the end of life.*®

One such outcome measure for palliative care is the
Integrated Palliative care Outcome Scale (IPOS) that has
been studied extensively over the past years and has seen
many developments and adaptations to different settings,
conditions and populations.®’ Next to the Edmonton
Symptom Assessment Scale,®? it is one of the most widely
used measures in the field.#>1011 The |IPOS assesses how
much a patient is affected by symptoms, emotional con-
cerns as well as communication and practical issues. The
validity of the measure (in terms of structural validity,
content, construct and criterion validity), its reliability and
sensitivity to change have been demonstrated in several
international studies for the inpatient, hospice, and spe-
cialist home care setting.67.1213

The implementation of electronic self-reported out-
comes may offer several advantages to the palliative care
and the specialist home care setting in particular, such as
low administration cost, scalability, adaptability on devices
for those with sensory impairments, immediate auto-
mated analysis, and the possibility for full integration into
an electronic patient record system.!* The implementa-
tion in routine care could lead to shorter reaction times of
staff to emerging symptoms/problems or crises, and ulti-
mately to improved patient outcomes.3 A few such sys-
tems for electronic capture with full integration of
automated symptom monitoring have been established in
oncology in recent years.'> Only a handful of systems have
been implemented in palliative care.3:16-20

Despite these advantages and their usefulness, elec-
tronic outcome measures are not commonly implemented
in the palliative care setting, with only 25% of studies in
palliative care and advanced oncology reporting using
electronic versions.> Fearing the loss of personal contact
while judging face-to-face interactions as more suitable in
routine palliative care are named as the most important
barriers.?! A further barrier to electronic assessment in
the home care setting may be that patients are typically
older, and thus belong to a population with associated
lower levels of computer and internet usage.??2-24
Moreover, psychometric properties of questionnaires
cannot be assumed stable across administration modes, %>
and it is thus recommended to empirically evaluate score
equivalence and accordance of modes.

We therefore conducted a randomised crossover trial
to test the score equivalence of paper and electronic ver-
sions of the IPOS for individual items, subscale scores and
the total score. We hypothesised equivalence between
the two administration modes.

Methods
Study design

This study was a multicentre, randomised, single-blinded,
two-arm crossover trial of 5 months’ duration and is part
of the project Palli-MONITOR, a multicentre, sequential
mixed-methods, two-phase development and feasibility
study (NCT03879668; https://clinicaltrials.gov/show/
NCT03879668).26 The study is reported in accordance
with the CONSORT crossover guideline.?” No changes to
the original study protocol were made.26

The crossover design is the preferred design for estab-
lishing measurement equivalence between different
modes of administration as per guidelines.?>?82° Patients
were randomly assigned to two groups defined by the
order of mode of administration (paper version of the
IPOS first, group ‘P-E’ vs. electronic completion of the
elPOS first, group ‘E-P’).
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Trial participants and settings

Participants either received specialised (five services) or
general palliative home care (two services) or specialist
palliative inpatient care at the university hospital’s inpa-
tient unit. Eight study sites in Bavaria, Germany, partici-
pated from May to September 2019 representing both an
urban and rural palliative population. Eligibility criteria
were aged 18 years with advanced and incurable malig-
nant or non-malignant disease, the capacity to give writ-
ten informed consent and being sufficiently fluent in
German to complete both questionnaire versions.
Exclusion criteria were cognitive impairment or being in a
poor general condition or actively dying, as judged by the
patient’s clinical team. All patients who agreed to partici-
pate gave written informed consent. The study was
approved by the Medical Institutional Ethics Committee
of the University Hospital Munich (REC ref no: 18-871). No
further ethical issues emerged during the study.

Interventions and procedures

Patients were screened consecutively for inclusion in the
study. Eligible patients, who agreed to share contact
details, were contacted by the study team, and informed
about the study. If they were interested to participate, a
member of the study team contacted them in person to
give more information and take written informed consent.
Patients were assigned a seven-digit identification num-
ber. Allocation to administration order was done by the
principal investigator, based on a computer-generated 1:1
schedule (enuvo).3° The patient then completed both
paper IPOS and elPOS in randomised order, with a 30-min
washout period between administrations. The washout
period was optimised to the palliative care setting, strik-
ing a balance between fluctuating symptom burden, and
mitigating recall bias and carry-over effects. Both modes
were completed in one visit lasting 45—-60 min.

Neither the clinical staff nor the participants were
blinded to the result of the randomisation. The statisti-
cian conducting the analysis was blinded to group alloca-
tion. Assignment to trial arm was concealed on a paper
until written informed consent was obtained from
participants.

The IPOS is a short 17-item outcome instrument to
assess palliative-care related symptoms and concerns in
generalist and specialist PC settings.®” The items cover
physical symptoms (e.g. pain, shortness of breath, fatigue
etc.), emotional concerns (patient and family anxiety,
depression, feeling at peace), and communication & prac-
tical problems (sharing feelings, information needs, prac-
tical problems). Patients can designate their three main
symptoms and problems as well as name and rate addi-
tional symptoms not included in the symptom list. All
closed items are scored on a 5-point Likert scale ranging

from 0 ‘not at all’ to 5 ‘overwhelmingly’. A sum score of all
items and three subscale scores can be calculated.®12 The
paper IPOS can be obtained from www.pos-pal.org.

We used the paper-based, setting-specific 3-day or
7-day recall version of IPOS validated for the German con-
text.® Its electronic adaptation was developed to resem-
ble the paper version as closely as possible based on
results from an interview study with patients testing a
pilot version.2® For free-text items, patients could enter
symptoms and problems in short-answer boxes. Rated
items on the IPOS could be answered by selecting the
appropriate box on the five-point Likert scale. The elPOS
was provided on all operating systems (Apple, Windows,
Android) and devices (e.g. laptop, computer, tablet,
smartphone). Navigation buttons at the end of each
screen allowed navigation through the questionnaire.
Participants could progress to the next item without
answers being mandated in elPOS.

Data collection

For concordance, all answers to open-text and closed
items on the IPOS were recorded for both the paper and
elPOS version. The time to complete was taken after each
administration. Preference was asked using a closed ques-
tion. Socio-demographic data included age, gender,
nationality, main diagnosis, main care provider, device
and operating system used and general use of electronic
devices (daily, several times per week, once per week, less
than once a week).

Statistical analysis

Sample size. With a power of 80%, a target intraclass cor-
relation coefficient (ICC) of 0.9 and a significance level of
o =0.05, the calculated sample size is 47. Considering
possible dropouts, it was planned to include 50
participants.

Data analysis. Data management and analyses were con-
ducted with SPSS 273! and R 4.0.32 Data are described via
means and standard deviations (SD) for continuous and
absolute frequencies and percentages for categorical vari-
ables. All data is presented for the whole sample and sep-
arately per trial arm. The distribution of scores for
guantitative items is compared graphically and via the
percentage of floor or ceiling effects (>15% of partici-
pants scoring the lowest or highest response option)33
between the modes. A mixed-effects 2 X 2 analysis of
variance model was used to assess mode effect (within-
subject factor), order effect (between-subject factor) and
the mode X order interaction effect. A significant order
and interaction would indicate carry-over effects. Addi-
tionally, age was fitted as a covariate to evaluate any sta-
tistically significant mode X age effect. Four univariate
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mixed-effects models were run with IPOS Total Sum score,
IPOS subscale scores and time to complete as dependent
variables.

Following guidelines and other research,?53436 the
concordance of the IPOS and elPOS was evaluated using
intraclass correlation coefficients (two-way mixed effects
model for absolute agreement) with 95% confidence
intervals, ranging from 0 to 1, for all individual IPOS items
and the subscales and total score. An ICC of >0.90 was
considered indicating excellent agreement.37:38 Prevalence-
and bias-adjusted kappa coefficients were additionally
used to take possible bias between modes and distribu-
tional floor and ceiling effects into account.?® To assess the
magnitude of possible systematic error, we also present
the mean difference of scale scores between modes. Data
were evaluated graphically by Bland-Altman plots.*® The
score difference (paper minus electronic) was plotted
against the average paper and electronic score for each
individual, including 95% limits of agreement calculated
by 1.96 X SDjifterence- ANY Systematic bias is thus separated
from random measurement error.

A statistical significance level of 5% was used for all
analyses. Missing items were imputed with the scale’s
median. A sensitivity analysis with the imputed data did
not produce different results due to the very low rate of
missing data.

Results

Participants

A total of 66 eligible patients were invited to participate.
Of these, 50 accepted the invitation and were randomised
to either ‘paper-electronic (P-E)’ or ‘electronic-paper
(E-P)’ order. Of those participating in the trial, almost all
patients completed all items in both versions. Only one
score on the item Poor mobility was missing for the paper
version, and one score for the item Sharing feelings was
missing for elPOS. The trial flow is shown in Figure 1.

There were no significant differences between those
allocated to the two orders. The mean age of participants
was 67.9 years (SD: 13.6), 56% were male. Demographic
details are given in Table 1. Participants accessed the
elPOS most commonly on a tablet (68%), followed by lap-
top (16%) and PC or mobile phone (8%, respectively).
Slightly over half of the sample used their device daily, 6%
only used it less than once per week.

Descriptive statistics

Descriptive statistics for the distribution of scores on the
IPOS and the elPOS are provided in Table 2. The mean and
median scores between the two modes only differed in
the first decimal. Small consistent differences existed for
the proportion of floor and ceiling effects with the elPOS
showing a slightly smaller proportion of floor effects in

four symptom items, two of the four emotional subscale
items, and all Communication & practical problems sub-
scale items. The score distribution is presented graphically
in Supplemental Figures 1 and 2 for the IPOS and the
elPOS. Fifty-eight percent of patients preferred the elec-
tronic version, 40% the paper version.

Mode equivalence

The mixed-effects analysis of variance with mode and order
as the two main effects showed mean differences of -0.1
for the IPOS subscale scores and —0.3 for the IPOS total
score when comparing the IPOS to the elPOS. Table 3 shows
that all mode and order effects as well as interaction effects
were statistically non-significant, except for a statistically
significant mode effect for the IPOS Communication &
Practical problems subscale (F (2,48)=5.9, p <0.019).
None of the mode X age interaction effects were statisti-
cally significant. Table 4 presents results for the outcome
mean time to complete for both modes. There was no sta-
tistically significant order, mode, or interaction effect for
time to complete. However, the paper and electronic ver-
sions differed significantly between age groups with
patients aged 60 years or younger requiring the shortest
time to complete both modes.

All ICCs for the comparison of IPOS and elPOS were
=0.95 (see Table 5). Appetite loss and Drowsiness pre-
sented the lowest ICCs with 0.95 (95% Cl: 0.92; 0.97).
Constipation and Feeling not at peace (spiritual concerns)
had ICCs of 0.96 (95% ClI: 0.94; 0.98). Four items (Family
anxiety, Feeling depressed, Fatigue, Nausea) had ICCs of
0.97 (95% ClI: 0.95; 0.98). All other items showed ICCs of
0.98 or above. The lowest kappa score was found for
Drowsiness (k =0.78), followed by Appetite loss and the
IPOS Emotional concerns subscale with k =0.82, respec-
tively. Nine items, two subscales and the IPOS total score
showed k above 0.92.

Bland-Altman plots for the three subscales and the
IPOS total scores for the comparison of paper version and
elPOS are presented in Supplemental Appendix 2. The sys-
tematic bias was largest for the IPOS total score with
mean difference -0.13 (limits of agreement: -3.14; 2.89),
followed by the IPOS Communication & Practical prob-
lems subscale (M;;=-0.10, limits of agreement: -0.69;
0.49). The IPOS Emotional concerns subscale showed a
systematic bias of -0.08 (limits of agreement: -1.61;
1.45). The IPOS Physical symptoms subscale was meas-
ured without a systematic bias between the modes
(M= 0.00, limits of agreement: -1.94; 1.94).

Concordance of free-text answers

Thirteen participants overall did not volunteer any free-
text main problems. Of those indicating main problem:s,
81% showed exact concordance of answers. Volunteered
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Enrollment Assessed for eligibility
(n=66)
Excluded (n = 16)
Reasons:
e Do not satisfy eligibility criteria:n=4
R e Decline participation: n =12

o No interest/not specified: n=2
o Does not like using electronic device:n=5
o Toofrail:n=4
o Poor eyesight:n=1

Allocation Randomized (n = 50)

Allocated to paper IPOS Allocated to elPOS
first first
(n=24) (n=26)

30-minute washout and

crossover
(h=18)
Allocated to elPOS Allocated to paper IPOS

Crossover second second
(n=24) (n=26)

Completed protocol

(n=50)
Analyzed (n = 48)
Analysis Participants excluded or

withdrawn from analysis
due to missing data (n =2)

Figure 1. Flow diagram for crossover trial of paper versus electronic version of IPOS in palliative care.

problems were mainly physical symptoms. Four persons
volunteered different problems in the electronic version
and three changed the order of main problems.

Twelve patients volunteered additional symptoms at the
end of the IPOS symptom list. The concordance was nearly
perfect, with one person scoring one symptom differently.

Discussion

Main findings/results of the study

The results of this randomised crossover trial indicate
highly comparable and concordant responses between
the paper version of IPOS and the elPOS, at the total
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Table 1. Demographic and clinical characteristics of study participants (n = 50).

All (n=50) Paper IPOS first (n = 24) elPOS first (n = 26)
Age, years
Mean *+ SD 67.9 (13.6) 68.4 (13.3) 67.4 (14.2)
Median (IQR) 69 (60-77) 67 (60.25-78.5) 71 (56.5-76.25)
< 60 years 13 (26) 6 (25.0) 7 (26.9)
61-74 years 20 (40) 11 (45.8) 9 (34.6)
75 + years 17 (34) 7(29.2) 10 (38.5)
Sex
Male 28 (56.0) 14 (58.3) 14 (53.8)
Female 22 (44.0) 10 (41.7) 12 (46.2)
Nationality
German 44 (88.0) 21 (87.5) 23 (88.5)
Other 6(12.0) 3(12.5) 3(11.5)
Diagnosis
Cancer 42 (84.0) 20 (83.3) 22 (84.6)
Non-cancer 8(16.0) 4(16.7) 4 (15.4)
Cancer: Digestive organs 10 (20.0) 6 (25.0) 4(15.4)
Respiratory tract 5(10.0) 3(12.5) 2(7.7)
Genitourinary tract 9(18.0) 5(20.8) 4 (15.4)
Breast 8 (16.0) 4(16.7) 4(15.4)
Lymph/Haematopoietic 1(2.0) 0(0) 1(3.8)
Brain 4(8.0) 1(4.2) 3(11.5)
Other cancer? 5(10.0) 1(4.2) 4 (15.4)
Non-cancer: COPD or ILD 3(6.0) 1(4.2) 2(7.7)
Renal failure 2 (4.0) 1(4.2) 1(3.8)
Heart failure 2 (4.0) 2(8.3) 0(0)
Other non-cancer® 1(2.0) 0(0) 1(3.8)
Setting
Inpatient palliative care 22 (44.0) 11 (45.8) 11 (42.3)
Specialist palliative home care 22 (44.0) 10 (41.7) 12 (46.2)
General home care service 6(12.0) 3(12.5) 3(11.5)
Device
PC 4 (8.0) 1(4.2) 3(11.5)
Laptop 8 (16.0) 2(8.3) 6(23.1)
Tablet 34 (68.0) 18 (75.0) 16 (61.5)
Mobile phone 4 (8.0) 3(12.5) 1(3.8)
Operating system
Apple 34 (68.0) 19 (79.2) 15 (57.7)
Windows 11 (22.0) 3(12.5) 8(30.8)
Android 5(10.0) 2 (8.3) 3(11.5)
Use of electronic or mobile devices
Daily 26 (52.0) 13 (54.2) 13 (50.0)
Several times per week 9 (18.0) 4(16.7) 5(19.2)
Once per week 2 (4.0) 0(0) 2(7.7)
Less than once per week 3(6.0) 1(4.2) 2(7.7)
Never 10 (20.0) 6 (25.0) 4(15.4)

a0ther cancers: Thyroid cancer, Ewing sarcoma, Pharynx cancer, Melanoma, ®Other non-cancer: Unspecified non-cancer condition.
COPD: chronic obstructive pulmonary disease; elPOS: electronic version of IPOS; ILD: interstitial lung disease; IQR: interquartile range; IPOS: Inte-
grated Palliative care Outcome Scale; PC: personal computer; SD: standard deviation.

score, the subscale scores, and the individual item level. were very high, significant and all exceeded the cut-off of
Mean summary and subscale score differences were very >0.90.24252829 Appetite loss, Constipation, Drowsiness
small (<1% of score ranges) and non-significant through- and Feeling not at peace showed the lowest ICCs in com-

out all analyses. ICCs between paper and electronic scores parison to other items, the subscales, and the total score.
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Table 2. Sample statistics for the paper and electronic IPOS versions (n = 50).

Paper IPOS elPOS
Mean (SD) Median % floor % ceiling Mean (SD) Median % floor % ceiling
Pain 1.9(1.1) 2 12 8 1.9(1.2) 2 14 8
Shortness of breath 1.2 (1.3) 1 44 2 1.3(1.3) 1 42 4
Fatigue 2.6 (1.1) 3 8 22 2.6(1.1) 3 6 24
Nausea 1.3(1.2) 1 36 6 1.2(1.2) 1 36 6
Vomiting 0.7 (1.1) 0 64 4 0.7 (1.1) 0 64 4
Appetite loss 1.6 (1.3) 2 30 8 1.6 (1.3) 2 26 8
Constipation 1.2 (1.4) 0 52 8 1.3(14) 1 46 8
Dry mouth 1.4 (1.3) 1 34 6 1.4(13) 1 34 6
Drowsiness 2.2(1.1) 2 8 8 2.2(1.1) 2 10 10
Poor mobility 2.9(1.1) 3 4 34 2.8(1.1) 3 4 30
Patient anxiety 2.4 (1.3) 2 12 22 2.4(1.2) 2,5 6 20
Family anxiety 2.9 (1.0) 3 2 32 2.9 (1.0) 3 2 34
Depressed 2.2(1.3) 2 12 18 22(1.2) 2 12 14
Not at peace 1.2 (1.0) 1 18 4 1.3(0.9) 1 12 2
Sharing feelings 0.8 (0.9) 1 42 2 0.9 (0.9) 1 40 2
Information needs 0.9 (0.9) 1 34 4 0.9 (0.9) 1 32 4
Practical problems 1.1(1.2) 1 40 6 1.1(1.2) 1 38 6
IPOS total score 28.4(9.0) 28 4 0 28.7(8.8) 29 4 0
IPOS Physical symptoms 17.0(6.9) 16 8 2 17.1(6.9) 17 8 2
IPOS Emotional concerns 8.7(3.8) 8,5 10 18 8.8 (3.6) 9 10 14
IPOS Communication & Practical problems 2.8 (2.3) 3 44 2 2.9 (2.3) 3 40 2

elPOS: electronic version of IPOS; IPOS: Integrated Palliative care Outcome Scale; SD: standard deviation.

Table 3. Results of mixed-effects 2 X 2 analysis of variance (Mode: Paper or electronic, Order: P-E vs. E-P, Interaction, Covariate:

age) in n =50 palliative patients.

Paper IPOS elPOS
differences

Mean of paired F?, p

Mean (SD) Mean (SD) P—E (SDgy)

Mode effect

Order effect Mode X order Mode X age

IPOS total score 28.4(9.0) 28.7(8.8) -0.3(1.9)
IPOS Physical symptoms 17.0(6.9) 17.1(6.9) -0.1(1.3)
IPOS Emotional concerns 8.7 (3.8) 8.8(3.6) -0.1(0.7)
IPOS Communicationand 2.8 (2.3) 2.9(2.3) -0.1(0.3)

Practical problems

F=1.3p=0.258 F=0.8p=0.381 F=0.3p=0.572 F=0.8 p=0.373
F=04p=0511 F=1.4p=0.244 F=0.1p=0.808 F=0.8 p=0.377
F=0.5p=0.466 F=0.1p=0.984 F=0.2p=0.699 F=0.0p =0.984
F=5.9p=0.019 F=0.1p=0.957 F=2.3p=0.137 F=3.6 p=0.062

aAll degrees of freedom for the F ratio: 2, 48 (except for Mode X age interaction).

F ratios and p-values in bold are statistically significant on the 5% level.

elPOS: electronic version of IPOS; F: F ratio; IPOS: Integrated Palliative care Outcome Scale; p: p-value; P-E: Mean difference between paper and
electronic version of the IPOS; SD: standard deviation; SD: Standard deviation of the difference.

The concordance extends to volunteered main problems
and concerns as well as volunteered symptoms. The pref-
erence for the elPOS was higher than for the paper ver-
sion. A mode X age interaction effect was shown for the
IPOS Communications & Practical problems subscale, and
a significant age effect was shown for completion time.

What this study adds

Compared to studies assessing the concordance of paper
and electronic versions of outcome measures in

populations of patients with advanced diseases (mostly
cancer),3%41-44 our sample comprised older patients, an
equal gender distribution with a more heterogenous dis-
ease variety due to its palliative sampling frame. Contrary
to the age and gender bias in equivalence studies
reported in general clinical populations,?445 a significant
mode X age interaction effect was only observed for
items Sharing feelings with family/friends, Information
needs and Practical problems. Symptoms and emotional
concerns were reported in equal manner between the
modes. This shows that electronic adaptations of
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Table 4. Results of mixed-effects 2 X 2 analysis of variance for outcome mean time to complete in n = 50 palliative patients.
Paper IPOS elPOS

No. of patients Mean Time 95% Cl Mean Time  95% M gir 95% Cl
All patients 50 5.82 5.28,6.36 5.81 5.19, 6.42 0.01 -0.22,0.24
Patients by order of administration
Order P-E 24 6.35 5.46,7.24 6.21 5.19, 7.22 0.15 -0.26,0.55
Order E-P 26 5.33 468,597 5.44 4.68,6.20 -0.12 -0.37,0.14
Patients by age, in years*
<60 13 4.35 3.39,5.31 3381 2.80,4.81
61-74 20 6.15 5.38,6.92 6.13 5.32,6.93
75+ 17 6.56 5.72,7.40 6.97 6.09, 7.85

Cl: confidence interval; E-P: eIPOS first, then paper version; elPOS: electronic version of IPOS; IPOS: Integrated Palliative care Outcome Scale; M

Mean of the difference; P-E: paper version of IPOS first, then elPOS.

*Paper version: Differences for time to complete among age groups: F(2, 47) = 6.7, p = 0.003; Electronic version: F(2, 47) =11.9, p < 0.001.

Table 5. Spearman correlations, prevalence and bias adjusted kappa coefficients (PABAK), mean differences (with 95% confidence
interval), intraclass correlation coefficients for the agreement between paper IPOS and elPOS (n = 50).

r PABAK Mg (95% Cl) ICC (95% Cl)
Pain 0.97 0.92 0.00 (-0.08; 0.08) 0.98 (0.98; 0.99)
Shortness of breath 0.99 0.96 -0.04 (-0.09; 0.02) 0.99 (0.99; 1.00)
Fatigue 0.95 0.88 0.00 (-0.10; 0.10) 0.97 (0.96; 0.98)
Nausea 0.98 0.92 0.04 (-0.04; 0.12) 0.97 (0.96; 0.98)
Vomiting 0.99 0.96 0.00 (-0.06; 0.06) 0.98 (0.97; 0.99)
Appetite loss 0.94 0.82 -0.06 (-0.18; 0.06) 0.95 (0.92; 0.97)
Constipation 0.96 0.86 -0.06 (-0.17; 0.05) 0.96 (0.94; 0.98)
Dry mouth 0.99 0.94 —0.02 (-0.09; 0.05) 0.98 (0.97; 0.99)
Drowsiness 0.89 0.78 -0.02 (-0.15; 0.11) 0.95 (0.92; 0.97)
Poor mobility 0.95 0.92 0.04 (-0.04; 0.12) 0.98 (0.97; 0.99)
Patient anxiety 0.97 0.88 -0.04 (-0.14; 0.06) 0.98 (0.97; 0.99)
Family anxiety 0.92 0.86 -0.02 (-0.13; 0.09) 0.97 (0.95; 0.98)
Depressed 0.93 0.88 0.02 (-0.10; 0.14) 0.97 (0.95; 0.98)
Not at peace 0.94 0.88 -0.04 (-0.14; 0.06) 0.96 (0.94; 0.98)
Sharing feelings 0.96 0.94 -0.06 (-0.13; 0.01) 0.98 (0.97; 0.99)
Information needs 0.97 0.98 -0.02 (-0.06; 0.02) 0.99 (0.98; 1.00)
Practical problems 0.98 0.98 -0.02 (-0.06; 0.02) 0.99 (0.99; 1.00)
IPOS total score 0.98 0.99 -0.13(-0.57; 0.32) 0.99 (0.99; 1.00)
IPOS Physical symptoms 0.99 0.94 0.00 (-0.29; 0.29) 0.99 (0.98; 1.00)
IPOS Emotional concerns 0.98 0.82 -0.08 (-0.30; 0.14) 0.99 (0.98; 0.99)
IPOS Communication & Practical problems 0.99 0.94 -0.10(-0.19; -0.01) 0.99 (0.99; 1.00)

Cl: confidence interval; ICC: intraclass correlation coefficient; IPOS: Integrated Palliative care Outcome Scale; My Mean difference; PABAK: preva-

lence and bias-adjusted Kappa; r,: Spearman’s rho.

measures are possible despite the challenging palliative
setting.

With the exception of one study in cancer patients,*
equivalence studies report a higher preference for elec-
tronic versions of PROs for 52%—67% of the sample.36:41-43
Since qualitative data is missing, this preference is not
explained. Equivalence studies in general populations
with non-advanced disease indicate that the preference
of electronic outcome measures is strongly a function of
age.?**> In palliative care, however, advanced illness and a
traditional focus on delivering interventions via expert

face-to-face communication coupled with a generally
older population may hinder the successful implementa-
tion of electronic versions. A successful inclusion of self
and proxy-reported electronic measures within an outpa-
tient hospice population has been shown in the past.1746
It is also worth pointing out that electronic completion of
outcome measures does not preclude face-to-face inter-
action and follow-up communication.

The level of concordance of the paper and electronic
versions of a self-reported outcomes found in the present
study was excellent. The agreement found was higher
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than in similar studies testing the equivalence for quality
of life and/or morbidity measures and showing accepta-
ble to good ICCs of =0.7,43 or moderate to good agree-
ment based on weighted kappa coefficients.364244 None
of these cited studies, however, reached consistently high
ICCs across both the total score and almost all subscale
scores as we did in our study. Systematically reviewed fea-
tures leading to high agreement have been coupled to
randomised designs of shorter duration,?22447 features
clearly met in our study. High agreement may also be
attributable to the deliberate early involvement of
patients in the development of the electronic version via
co-design. Additional research is needed to understand
how visual factors contribute to high agreement between
paper and electronic versions. To help older adults and/or
those with peripheral neuropathy, qualitative evidence
has also supported stylus or pen entry of data into elec-
tronic devices instead of the more common swipe-and-
touch techniques.*8

With the demonstration of high reproducibility and con-
cordance between the two versions, the regular use of elec-
tronic IPOS in palliative home care may help harness the
power of rapid, real-time assessment and feedback to
patients and clinicians. This might also enhance interdiscipli-
nary communication and care.*®* The setting itself need
not be a barrier for the successful adoption of electronic
versions.>"53 However, implementation strategies need to
recognise barriers and facilitators specific to the setting and
a close collaboration with care teams is paramount.49:54,55

Limitations of the study

First, including only cognitively able patients might have
resulted in a sampling bias, as up to 90% of palliative
patients demonstrate some form of cognitive impairment
before death.>® Proxy-rated staff versions are available,
but no proxy version for informal caregivers exists yet.
Both should be tested for measurement equivalence
when migrating to an electronic version. Second, the tim-
ing of assessments and selecting the appropriate wash-
out period is a challenge in PC due to the fast-changing
symptom burden specifically in inpatient populations as
evidenced by often low to moderate test-retest reliability
of measures.b Albeit we could not detect a significant
order effect, these carryover effects cannot be excluded.
The lower kappa values for the emotional subscale may
point towards differences in interpretation of the underly-
ing constructs being measured by the items and should be
addressed in future studies on content and cross-cultural
validity.>”

Conclusion

Following the recommendations of the ISPOR guidelines,
the results show that eIPOS is a valid and reliable measure

in the palliative setting. Paper and electronic versions of
the IPOS can be considered equivalent and interchangea-
ble. This means a fundamental step towards a more wide-
spread routine implementation of measures and their
positive effects for the palliative home care setting. The
challenge of using data from electronically implemented
outcome measures effectively in routine clinical care
remains, so that these measures can foster the patient-
professional dialogue and help professionals deliver high-
quality care.
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