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Abstract

Background: Patient-reported outcomes are considered the gold standard for assessing subjective health status in oncology
patients. Electronic assessment of patient-reported outcomes (ePRO) has become increasingly popular in recent years in both
clinical trials and practice. However, there is limited evidence on how well older patients with cancer can complete ePRO
assessments.

Objective: Weaimed to investigate how well adult patientswith cancer of different age ranges could complete ePRO assessments
at home and in atreatment facility and to identify factors associated with the ability to complete questionnaires electronically.

Methods: This retrospective longitudinal single-center study involved survivors of cancer who participated in inpatient
rehabilitation. Patients completed ePRO assessments before rehabilitation at home (T1) and after rehabilitation at the facility
(T2). We analyzed the rate of patients who could complete the ePRO assessment at T1 and T2, the proportion of patients who
required assistance, and thetimeit took patientsto compl ete standardized questionnaires. Multivariate logistic regression analyses
were conducted to identify predictors of ePRO completion rate and the need for assistance.

Results: Between 2017 and 2022, atotal of 5571 patients were included in this study. Patients had a mean age of 60.3 (SD 12.2)
years (range 18 to 93 years), and 1135 (20.3%) of them were classified as geriatric patients (>70 years). While more than 90%
(5060/5571) of al patients completed the ePRO assessment, fewer patients in the age group of >70 years (924/1135, 81.4% at
T1vs963/1135, 84.8% at T2) completed the assessment. Approximately 19% (1056/5571) of patients reported aneed for assistance
with the ePRO assessment at home, compared to 6.8% (304/4483) at the institution. Patients older than 70 years had asignificantly
higher need for assistance than those in younger age groups. Moreover, a gender difference was observed, with older women
reporting ahigher need for assistance than men (71-80 years: women requiring assi stance 215/482, 44.6% vs men 96/350, 27.4%;
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P<.001 and >80 years: women 102/141, 72.3% vs men 57/112, 50.9%; P<.001). On average, patients needed 4.9 (SD 3.20)
minutesto remotely complete a 30-item questionnaire (European Organization for the Research and Treatment of Cancer Quality
of Life Questionnaire) and patientsin the older age groups took significantly longer compared to younger age groups. Lower age
and higher physical functioning were the clearest predictors for both the ePRO completion rate and the need for assistance in the
multivariate regression analysis.

Conclusions: This study’s results indicate that ePRO assessment isfeasible in older individuals with cancer, but older patients
may require assistance (eg, from relatives) to complete home-based assessments. It may be more feasible to conduct assessments
in-house in this population. Additionally, itiscrucial to carefully consider which resources are necessary and available to support

patientsin using ePRO devices.

(J Med Internet Res 2023;25:e49476) doi: 10.2196/49476
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Introduction

Inthelast decades, advancesin cancer diagnostics and treatment
have resulted inimproved life expectancies[1-3], leading to an
increasing number of survivors of cancer of higher age [1,4],
who are at significant risk for disease- and treatment-related
late effects and decreased health-related quality of life (HRQOL)
[5-9]. Inthiscontext, cancer rehabilitation becomesincreasingly
important.

Cancer rehabilitation aims to restore psychosocial functioning
and reduce symptom burden [6,7] and typically consists of a
multimodal and interdisciplinary treatment approach [8]. Severd
studies have shown the effectiveness of multimodal cancer
rehabilitation in increasing the HRQOL of survivors of cancer
[10-18].

To eval uate cancer rehabilitation from the patient’s perspective,
patient-reported outcomes (PROs) are the gold standard [17].
Apart from treatment eval uation, PROs can also be used to offer
amoreindividualized and tailored rehabilitation treatment [18],
to improve communication between patients and therapists,
facilitate treatment continuity and patient-centered interventions
as well as participatory decision-making [19]. While
traditionally PROs were collected with paper-pencil
guestionnaires, technological advancesin the last decades have
facilitated the use of electronic PRO assessments (ePROS).

Electronic data assessment and processing has several benefits.
In general, it leads to a higher data quality than paper-pencil
assessments [20,21] and allows automatic scoring and graphical
representation in real time [22,23]. Especialy in pediatric and
adolescent patients, ePROs are accepted very well and result in
very high response rates [24-26]. However, there is a lack of
evidence on how well older patients are capable of completing
ePRO assessments [27]. Older patients may face challenges
when using digital devicesfor ePRO assessments, asthey have
not grown up with such devices [28-30]. Additionaly, studies
showed that among survivors of cancer over half of the
individuals have issues with instrumental activities of daily
living [31], while even two-thirds of older survivors of cancer
report functiond limitations[32]. Theseimpai rments caninclude
decreased memory and multitasking abilities as well as
difficulties with attention focusing and word-finding [33] and
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may be associated with cancer-related cognitive impairment,
whichisone of themost frequently reported side effects mainly
after chemotherapy [34]. Since more than half of cancer
diagnoses occur in individuals 65 years of age or older,
cancer-related cognitive impairment and naturally developing
cognitive and functional impairments can add up and may impair
the ability of older survivors of cancer to partake in relatively
complex tasks such as the completion of a web-based
guestionnaire. However, in prior research, we have also observed
variations in cognitive functioning levels among patients with
distinct cancer diagnoses [10], which may be associated with
specific cancer stages or varying treatment protocols. Thus,
more evidence is needed to determine whether electronic
assessments are suitablefor older patientswith differing cancer
diagnoses, and at what age electronic assessments become
increasingly difficult for patients to complete.

Nevertheless, ePRO assessments areincreasingly used inroutine
clinical assessments before and during cancer treatment [35-38],
aswell asfor cancer aftercare [39] and rehabilitation [18]. This
study aimsto (1) assess the ability of adult patients of different
age groups or cohorts to complete routine ePRO assessments
before and after inpatient cancer rehabilitation and how long it
took patients to complete the questionnaires, (2) evaluate the
proportion of patients requiring support to complete ePRO
assessments across age groups, and (3) identify predictors for
the ability to complete ePRO assessments and the need for
support.

Methods

Sample and Procedure

Thisis a secondary exploratory and extended analysis of data
collected for the evaluation of inpatient cancer rehabilitation,
which has been reported elsewhere [10]. The data used in this
study are part of an ongoing routine clinical data collection at
the Oncological Rehabilitation Center Sankt Veit im Pongau,
Austria. The sample consisted of adult survivors of cancer who
had completed their active oncological treatment prior to
admission to inpatient rehabilitation. Datawere collected before
the start of treatment via a web-based patient portal using the
“Computer-based Health Evaluation System (CHES)” [22],
where patients compl eted the questionnairesfrom home. Before
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admission to the rehabilitation center (T1), patients received a
letter with general information about rehabilitation treatment
and authorization to complete an ePRO questionnaire in the
patient portal. A cover letter explained that the ePRO datawere
used to plan patients treatment intensity (eg, frequency of
psycho-oncological treatment) and motivated patients to ask
relativesfor help if they needed assistanceto log into the portal.
If patients had not completed the questionnaire by 1 week before
admission, they were contacted by a member of the
rehabilitation center administration to remind them to complete
the ePRO assessment and to offer guidance with technical
problems. The second assessment (T2) was conducted at the
end of rehabilitation using the same questionnaires as in the
first assessment, but this time patients completed the ePRO
assessment on tabl ets provided by the hospital.

Ethics Approval

After admission to rehabilitation, patients were asked to provide
written informed consent for the scientific use of their data. If
patients refused, their data were used only for routine care and
were not included in this study. This study was reviewed by the
Ethics Committee of the Province of Salzburg
(415-EP/73/451-2014) and conducted according to the principles
of the Declaration of Helsinki.

Outcome Assessments

The European Organization for the Research and Treatment of
Cancer Quality of Life Questionnaire (EORTC QLQ-C30) isa
cancer-specific questionnaire, which comprises 30 items. It
coversdomainsof functioning (physical, social, role, emotional,
and cognitive), symptom burden (fatigue, nausea or vomiting,
pain, dyspnea, sleep disturbances, appetite loss, constipation,
diarrhea, and financial impact) as well as a global HRQOL
scale. Scales are scored from O to 100, with 100 being the best
score for functioning scales, whereas O identified as the worst
scorefor symptom scales. The Hospital Anxiety and Depression
Scaleisal4-item questionnaire to assess psychological distress.
It has 2 scal es (anxi ety and depression), which are summed and
range from 0 to 21. Since January 2018, an additional item was
added to assess if patients had received help to complete the
guestionnaire (yes vs no) and if yes, who had assisted them.
Finaly, we also extracted the time that patients needed to
complete the electronic assessment of the EORTC QLQ-C30
from the CHES datalogs as an indicator of how easy it was for
patients to complete the questionnaires and if they got more
confident in completing questionnaires el ectronically over time
(ie, fromT1to T2).

Statistical Analyses

For thedescriptive analysis, patientsweredivided into 5 groups
based on their age: <50, 51-60, 61-70, 71-80, and >80 years.
Patients aged 71 years or older were categorized as “geriatric”
[40Q]. Therelative number of patientswho were ableto complete
the questionnaire from home before admission to the
rehabilitation center was defined as the ePRO completion rate
at T1 and the relative number of completed ePRO assessments
at the end of rehabilitation as the ePRO completion rate at T2.
Since data collection before treatment (ePRO assessment via
patient portal) and at the end of treatment (ePRO assessment
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via tablets provided by the rehabilitation center) substantially
differed, data for both time points are presented. This could
help researchers to determine the mode of assessment or the
potential dropout rate for future studies if older patients are
being recruited. ePRO completion rates are displayed for the 5
age groups, stratified by sex. Sex differencesin each age group
were investigated by calculation of chi-squared tests. For 2x2
contingency tables ¢-values (<0.1=negligible, 0.1-0.3=small,
0.3-0.5= medium, and >0.5=large effects) are reported, while
Cramer’s V is given for contingency tables exceeding 2x2
[41,42].

The time in minutes it took patients to complete the EORTC
QLQ-C30 was compared between assessments and between
groupsusing t tests. We excluded patientswho had acompletion
time of over 60 minutes (which was a strong indication that
patients had timed out during the assessments). We analyzed if
patients took less time to complete the questionnaire at the
second assessment (time T1-time T2) using paired t tests.
Moreover, we used univariate ANOVA with least significant
difference post hoc test (P values adjusted using Bonferroni
Holms correction) to analyze age group differences in the
completion time.

To identify predictors for the ePRO completion rate as well as
the need for assistance at T1, logistic regression analyses were
calculated. In the first step, the association of the patients’ age
(reference category: <50 years), sex, and ICD-10 cancer
diagnosis (entered as a categorical variable with breast cancer
as reference category) were tested in separate univariate
regression analyses. Patients with breast cancer were used as
reference category sincethey are by far the largest patient group
and are best represented in all age groups and the treatment of
breast cancer is associated with less extensive treatment side
effects than other tumor types (eg, head and neck cancer) [10].
Additionally, the association of the EORTC QL Q-C30 subscales
with the dependent variables was tested using the backward
elimination likelihood ratio method. To facilitate the
interpretability of the EORTC QL Q-C30 subscales, scoreswere
transformed to represent changes of 10 points (ie, scores were
divided by 10). Thus, odds ratios represent changes of 10 points
on each scale, which has been defined asameaningful difference
[43]. Statigtically significant associations were then added to
thefinal model, using alogistic regression with theforced entry
method. Odds ratios with 95% CI are presented for all
predictors. The overall explained variance is described with
Nagelkerke Re. For al calculations, SPSS (version 21.0; IBM
Corp) was used.

Results

Overview

Between January 2017 and November 2022, a total of 5571
patients were included in this study. Patient mean age was 60.3
(SD 12.2) years, with 1135 (20.3%) classifying as geriatric
patients (ie, 270 years). Approximately two-thirds of the sample
was femal e and the most frequent cancer diagnoses were breast
cancer (2055/5571, 36.9%), hemoblastoses (578/5571, 10.4%),
and prostate cancer (471/5571, 8.5%; Table 1).
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Table 1. Patient characteristics.
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Value, n (%)

Age (years)
<50
51-60
61-70
71-80
>80

Sex
Male

Female

1025 (18.4)
1833 (32.9)
1578 (28.3)
866 (15.5)
269 (4.9)

1994 (35.8)
3577 (64.2)

Cancer entities (International Classification of Diseases, Tenth Revision, codes)

Mamma (C50)

Hemobl astoses (C81-85, C90-96)
Prostate (C61)

Uterus or ovary (C53-56)

Colon (C18-19)

Head and neck (C00-14; C30-C32)
Lung (C33-C34)

Rectum (C20-21)

Stomach (C16)

Other

2055 (36.9)
578 (10.4)
471 (85)
386 (6.9)
288 (5.2)
277 (5)
252 (4.5)
181 (3.2)
134 (2.4)
949 (17)

ePRO Completion Rate Across Age Groups

Across al age groups, the vast majority of patients (>90%;
n=5060/5571) were able to complete the ePRO assessment from
home (T1). However, with increasing age, the ePRO completion
rates declined: while up to 70 years the ePRO completion rate
remained stable at above 90%, there was a clear decrease for
patients aged >70 years. The univariate logistic regression
showed that the likelihood of not completing the ePRO
assessment at homeincreased with age (Table 2). While overall,
adlightly higher ePRO completion rate was observed for women

https://www.jmir.org/2023/1/e49476

(3273/3577, 91.5% vs 1787/1994, 89.6%; x*=5.5; P=.02),
effect sizes indicate that the effect was of a negligible size
($=0.03). Additionally, no statistically significant gender effect
was observed either in patients <50 years, (women: 711/746,
95.3% vs men: 263/279, 94.3%; P=.49; $=0.02) or in patients
between 51 and 60 years (1213/1286, 94.3% vs 508/547, 92.9%;
P=.24; $=0.03), 61-70 years (825/902, 91.5% vs 616/676,
91.6%; P=.81; ¢$=0.01), 71-80 years (408/497, 82.1% vs
301/369, 81.6%; P=.84; ¢$=0.01), or older than 80 years
(116/147, 79.5%vs 99/123, 80.5%; P=.83; $=0.01). For details
see Figure 1A.
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Table 2. Univariable and multivariable logistic regression analysis for the ability for ePRO® home assessment (0=ePRO completion; 1=no ePRO
completion).
Variable Univariable models Multivariable model
ORP (95% CI) Pvaue  OR(95% Cl) P value
Age (years) (reference: <50)
51-60 0.81(0.57-1.13) 21 0.89 (0.63-1.26) 51
61-70 0.55 (0.40-0.77) <.001 0.69 (0.49-0.98) 04
71-80 0.24 (0.17-0.33) <.001 0.32 (0.23-0.45) <.001
>80 0.21 (0.14-0.31) <.001 0.30 (0.19-0.46) <.001
EORTC QLQ-C30 scales
Physical functioning® 1.30 (1.22-1.39) <.001 1.22 (1.14-1.30) <.001
Role functioning® 0.95 (0.90-0.99) 02 0.97 (0.93-1.02) 19
Social functioning® 0.91 (0.88-0.95) <.001 0.93(0.89-0.97) <.001
Fatigue? 1.14 (1.07-1.20) <.001 1.13 (1.06-1.20) <.001
Nausea or vomiting® 0.94 (0.89-1.00) 03 0.93 (0.87-0.98) 007
Dyspnesd 0.94 (0.91-0.98) .001 0.95 (0.92-0.98) .003
Appetite [oss? 0.95 (0.92-0.99) 01 097 (0.94-1.01) 16
Cancer type (reference: Mamma [C50]; International Classification of Diseases, Tenth Revision)
Hemobl astoses (C81-85, C90-96) 0.72 (0.52-1.01) .056 0.87 (0.61-0.87) 42
Prostate (C61) 1.17 (0.77-1.78) A7 1.36 (0.88-1.36) 17
Uterus or ovary (C53-56) 0.56 (0.39-0.82) .002 0.74 (0.50-0.74) 14
Colon (C18-19) 0.65 (0.44-0.97) .03 0.75 (0.49-0.75) 18
Head and neck (C00-14; C30-C32) 0.63 (0.42-0.94) .03 1.10(0.71-1.10) 68
Lung (C33-C34) 0.97 (0.56-1.69) .92 1.08 (0.61-1.08) .78
Rectum (C20-21) 0.53 (0.32-0.89) .02 0.83 (0.49-0.83) 51
Stomach (C16) 0.99 (0.71-1.39) 97 1.11(0.78-1.11) 56

8PRO: electronic patient-reported outcomes.

POR: odds ratios. ORs for the EORTC QL Q-C30 scores represent 10-point changes.
CHigher scores for EORTC QL Q-C30 functioning scales indicate better functioning.

i gher levels for symptom scales indicate a higher symptom load.
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Figure 1. ePRO completion rate across age groups, stratified for gender for (A) home assessment and (B) in-house assessment. ePRO: electronic

patient-reported outcome.

(A) ePRO completion rate for home assessment (T1)

100%
90%
80%
70%
60%
50%
40%
30%
20%

10%

o,

<50 years 51-60 years 61-70 years 71-80 years >80 years
(n=1025) (n=1833) (n=1578) [(n=866) (n=269)

Total
(n=5571)

B Total sample (n=5571) @ Male (n=1994) @ Female (n=3577)

A similar picture was found for the in-house assessment at the
end of treatment: up to 70 years, over 90% (4125/4436) of
patients were able to complete the electronic PRO assessment.
The rate decreased to 84.4% (731/866) in patients between 71
and 80 years and 86.2% (232/269) in patients older than 80
years. There was no general gender difference in the ePRO
in-house completion rate observable (1827/1994, 91.6% vs
3243/3577, 90.7%; P=.23; $=0.02). While in the group of
patients >80 years or older men showed ahigher ePRO in-house
completion rate than women with asmall effect size (115/123,
93.5% vs 117/146, 80.1%,; P=.002; $=0.19), this gender effect
could not be observed in patients <50 years (264/279, 94.6%
VS 692/746, 92.8%; P=.29; $=0.03), 51-60 years (513/547,
93.8% vs 1212/1286, 94.2%; P=.70; $<0.01), 61-70 years
(615/676, 91% vs 811/902, 89.9%; P=.48; ¢=0.02), or 71-80
years (320/369, 86.7% vs 411/497, 82.7%; P=.11; ¢=0.06). For
details see Figure 1B.

Need for Assistance With Electronic Completion

At T1, older patients had a higher need for assistance with the
ePRO home assessment prior to admission compared to younger
patients. While patients younger than 50 years only needed
assistance with the ePRO use in 6.4% (64/993) of cases, this
percentage almost doubled in patients 51-60 years (197/1746,
11.3%), while aimost two-thirds (159/253, 62.8%) of patients
>80 years needed assi stance with the ePRO system. Whilethere

https://www.jmir.org/2023/1/e49476
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(B) ePRO completion rate for in-house assessment (T2)
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T;tal
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W Total sample (n=5571) B Male (n=19%94) ©EFemale (n=3577)
was no overall gender difference in the need for assistance
(371/1895, 19.6% vs 685/3422, 20%; P=.70; $<0.01), women
older than 70 years reported significantly more often to having
needed assistance to compl ete the ePRO assessment both in the
age groups of patients 71-80 years (215/482, 44.6% vs 96/350,
27.4%)]; X*,=25.6; P<.001; $=0.18) and >80 years (102/141,
72.3%Vs57/112, 50.9%; x?,=12.3; P<.001; $=0.22). If patients
had received help with the assessment at home, they most
frequently reported to have received help from their children
(519/1124, 46.2%), partners (235/1124, 20.9%), other relatives

(152/1124, 13.5%), or others (eg, friends and others, 218/1124,
19.4%).

A similar pattern could be observed for the ePRO assessment
at the rehabilitation center at the end of treatment: while overall,
no significant gender difference could be observed (107/1589,
6.7% vs 197/2948, 6.8%; P=.93; $<0.01), women between 71
and 80 years significantly more often needed assistance than
men in that age group (70/364, 19.2% vs 17/269, 6.3%;
X%=21.8; P<.001; $=0.19). However, this difference was not
observed for patients >80 years (P=.93). For details see Figure
2. Most patients who needed help with the ePRO assessments
in-house received help from health care personnel (275/304,
90.5%), partners (12/304, 3.9%), children (11/304, 3.6%),
friends (5/304, 1.6%), or other relatives (1/304, 0.3%).
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Figure 2. Rate of patients who needed assistance to complete the ePRO assessment at home (before rehabilitation) and at the rehabilitation center (end
of rehabilitation) across age groups, stratified for gender. ePRO: electronic patient-reported outcome.

(A) Need for assistance with ePRO home assessment (T1)
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(n=5371} (n=993) (n=1746) (n=1493) (n=832) (n=253)

W Total sample (n=5371) EMale (n=1895) @EFemale (n=3422)

The need for assistance did not change for the magjority of
patients before and after treatment (3747/4482, 83.6%). As
described in the methods, data on the need for assistance with
the ePRO assessments from both time points were avail able for
patients admitted after January 2018 (n=4482), and only patients
from whom the need for assistance was assessed in both T1 and
T2 wereincluded inthispart of theanalyses. At T1, 799 patients

(B) Need for assistance with ePRO in-house assessment (T2)
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80%
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Total $SOyears 51-60years 61-70years 71-B0years >80 years
(n=4483)  (n=868)  (n=1553)  (n=1236)  (n=633) (n=193)

B Total sample (n=4483) @ Male (n=1589) @ Female (n=2894)

needed help with the ePRO assessment at home, while at T2
304 patients needed assistance with the in-house assessment.
However, given the different administration modes, a direct
comparison of the 2 time points is not reasonable. For details
on the need for assistance of patients with complete data sets
regarding the need for assistance at both time points see Figure
3 (n=4482).

Figure 3. Sankey flow diagram to display the number of patients who needed assistance to compl ete the ePRO assessment at home before the inpatient
rehabilitation (T1) and at the end of the rehabilitation in the rehabilitation center (T2).

Help needed (T1): 799 I

No help needed (T1): 3683

Regarding differences across tumor types, the highest ePRO
assessment rate at home (T1) was observed in patients with
uterine or ovarian cancer (93%), breast cancer (91.9%), and
hemoblastosis (91.9%). On the other hand, the lowest
completion rates were found in patients with stomach cancer
(85.8%) and colon cancer (86.5%). Although the disparitiesin
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Help needed (T2): 304 J§

No help needed (T2): 4178

ePRO completion rates across tumor entities were statistically
significant at T1 (x%=23.9; P=.004; $=0.07), the effect size
calculations suggested that the difference was negligible. At
theend of treatment, the highest compl etion rateswere observed
in patients with prostate cancer (94.5%), uterine or ovarian
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cancer (92.7%), and breast cancer (92.7%). The differencesin
ePRO completion rates across tumor entities at the end of
treatment (T2) were statistically significant with a small effect
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size (x%=58.2; P<.001; $=0.10). For further details, refer to
Figure 4A.

Figure 4. ePRO assessment rate stratified for ICD-10 diagnoses for (A) home assessment (T1) and (B) in-house assessment (T2). ePRO: electronic

patient-reported outcome.

A) ePRO completion rate across tumor entities at home (before therapy: T1) and in-house (end of treatment: T2)
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Regarding the need for assistance, patients with stomach cancer
(46/126, 36.5%) and lung cancer (81/238, 34%) required
assistance with the eéPRO assessment at home most frequently,
whereas patients with breast cancer (307/1977, 15.5%) and
hemoblastosis (103/548, 18.8%) needed assistance the least
frequently. The difference between cancer entities was
statistically significant with a small effect size (x%=88.1;
P<.001; $=0.13). A similar pattern was observed for the ePRO
assessment at the end of treatment, where patientswith stomach
cancer (12/97, 18.8%) and lung cancer (19/179, 10.6%) aso
required the most support. Whilethe difference between cancer
entities remained statistically significant at T2, the effect size
calculations suggested that the difference was negligible
(x%=19.4; P=.02; $=0.07). For further details, refer to Figure
4B.

Time Needed to Complete ePRO Questionnaires

On average, patients needed 4.99 (SD 3.20) minutesto complete
the EORTC QL Q-C30 at thefirst assessment and 4.00 (SD 2.32)
minutes at the second assessment, which was significantly faster
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(t4480=107.857; P<.001). More than two-thirds of patients
(3098/4482, 69.1%) needed lesstimein the second assessment
compared to the first assessment and only 30.9% (1385/4482)
needed more time in the second assessment. There were no
differences by sex in the completion timefor thefirst assessment
(men vs women; 4.9 vs 4.9 min; ty,5,=—0.297; P=.77), but a
significant difference wasfound in the second assessment, where
men took longer to complete the questionnaires compared to
women (4.2 vs 3.9 min; tyg,=5044; P<.001). Notably, at the
first assessment, 95.1% (4263/4482) of all patients were able
to complete the EORTC QLQ-C30 in under 10 minutes.

The time needed to complete the EORTC QL Q-C30 increased
with age between the different age groups with 4.44 (SD 3.09)
minutes for the <50 years group and up to 6.23 (SD 2.66)
minutes in the >80 years age group at T1 (see Table Sl in
Multimedia Appendix 1 for the complete data). All
between-group differencesin completion timewere statistically
significant at both time points (all P<.02) indicating a linear
trend.
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Predictorsof theePRO Completion Rateand the Need
for Assistance

To investigate whether sociodemographic or clinical variables
predi cted the ePRO compl etion rate, logistic regression analyses
were conducted. In the first step, univariate analyses were
conducted separately for age, the QLQ-C30 subscales, and
ICD-10 diagnoses. Significant variables were entered into the
final multivariate analyses.

The find model to identify associations with the ePRO
completion ratewas statistically significant (x%,,=230.3; P<.001)
and explained 8.8% of the variance. Increasing age was
associated with a lower ePRO completion rate: patients >80
years were 3.3 times more likely not to complete the ePRO
home assessment compared to patients aged <50 years.
Additionaly, higher physical functioning, lower nausea, and
dyspnea as well as higher fatigue and lower social functioning
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scores were associated with a higher likelihood of completing
the ePRO assessment at home. For details, see Table 2.

Asfor the need for assistance, the final model was statistically
significant (x%,,=1013.9; P<.001) and explained 17.4% of the
variance. Increasing age was clearly associated with a higher
need for assistance: patients 80 years or older had a 17.6 times
increased likelihood of needing assistance compared to patients
younger than 50 years. Lower physical functioning, emotional
functioning, and global quality of lifeaswell as higher roleand
socia functioning were associated with a higher likelihood of
needing assistance with the ePRO assessment. Additionally,
patients with lung cancer and rectum cancer were more likely
to need assistance with the ePRO assessment than patientswith
breast cancer. For details, see Table 3. See Multimedia A ppendix
2 for the detailed results of the multivariable logistic regression
analysesfor the ability for ePRO home assessment and the need
for assistance.
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Table 3. Univariable and multivariable logistic regression analysis for the need for assistance during the ePRO? home assessment. Need for assistance:
0=no; 1=yes.

Variable

Univariate models

ORP (95% CI)

Multivariable model

Age (years) (reference: <50)

EORTC QL Q-C30 scales

Cancer type (reference: Mamma [C50]; International Classification of Diseases, | CD-10)
Hemobl astoses (C81-85, C90-96)

51-60
61-70
71-80
>80

Physical functioning®

Role functioning®

Social functioning®
Emotional functioning®

Global quality of life®

Paind

Appetite | oss”

Financia difficultiesd

Prostate (C61)

Uterus or ovary (C53-56)

Colon (C18-19)

Head and neck (C00-14; C30-C32)

Lung (C33-C34)
Rectum (C20-21)
Stomach (C16)

1.85 (1.38-2.49)
4,04 (3.05-5.35)
8.67 (6.49-11.58)

24,55 (17.14-35.17)

0.65 (0.62-0.69)
1.13 (1.09-1.17)
1.07 (1.04-1.11)
0.96 (0.93-0.99)
0.90 (0.86-0.95)
1.05 (1.01-1.08)
1.04 (1.01-1.06)

0.97 (0.94-0.99)

1.17 (0.89-1.53)
1.37 (1.03-1.81)
1.79 (1.32-2.41)
1.67 (1.23-2.28)
2.81 (2.09-3.77)
1.87 (1.30-2.69)
3.13(2.13-4.59)
1.26 (0.98-1.61)

Pvaue OR (95%Cl) P value
<.001 1.72 (1.27-2.34) <.001
<.001 3.67 (2.73-4.94) <.001
<.001 7.21 (5.27-9.85) <.001
<.001 17.56 (11.92-25.88) <.001
<.001 0.73(0.69-0.77) <.001
<.001 1.10(1.06-1.14) <.001
<.001 1.07 (1.03-1.10) <.001
.04 0.92 (0.88-0.96) <.001
<.001 0.93(0.88-0.99) .02
.01 1.04 (1.01-1.08) .01
.006 1.01 (0.98-1.04) A7
.006 1.03 (1.00-1.06) .03
26 0.90 (0.67-1.22) 50
.03 1.01 (0.74-1.39) .94
<.001 1.09 (0.77-1.55) 61
.001 1.23(0.87-1.74) .25
<.001 1.31(0.93-1.83) 12
.001 1.68 (1.12-2.54) .01
<.001 1.68 (1.08-2.61) 02
.07 1.05 (0.80-1.39) 72

3ePRO: electronic patient-reported outcomes.

POR: odds ratios. ORs for the EORTC QL Q-C30 scores represent 10-point changes.
CHigher scores for EORTC QL Q-C30 functioning scales indicate better functioning.

dHi gher levels for symptom scales indicate a higher symptom load.

Discussion

Principal Findings

The aim of this study was to investigate whether adult patients
from different age cohorts were able to complete routine ePRO
assessments in a large sample of survivors of cancer.
Additionally, we analyzed the number of patients across
different age groups who required assistance to complete the
ePRO assessment and identified factors associated with
independent ePRO completion.

In our sample, the majority of patients (5060/5571, >90%) were
able to complete the ePRO assessment at home before
rehabilitation treatment. However, the ability to complete the
ePRO assessment at home decreased with age. Patients up to
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70 years old had a compl etion rate above 90%, but there was a
clear decrease in patients older than 70 years. Nevertheless,
approximately 80% (924/1135) of geriatric patientswere capable
of completing the ePRO assessment. In other words, 4 out of 5
geriatric patients were able to complete the assessment. These
results are encouraging given the numerous studies that have
highlighted the benefits of using ePROs in oncology [44-46].

Although the usefulness of digital tools in oncology is widely
recoghized, adopting modern technology devices in geriatric
patient samples presents several challenges. First, older patients
are often hesitant to embrace new technol ogies due to perceived
complexity [47]. However, the number of older patients using
modern technology devices has steadily increased and is
expected to continue to do so with the growing familiarity of
older adults with technology and the expanding population. A
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pan-European study on the use of modern technology by senior
citizensrevealed that as early as 2015, 40%-50% of participants
65 yearsor older used theinternet almost daily [48]. According
to the Pew Research Center [49], in 2021, approximately 61%
of adults aged 65 years and older owned smartphones compared
to just 18% in 2013 [50], and an Austrian 2020 panel showed
that 49.8% of adults aged 65 years or older used smartphones
[51].

Second, some technologies, such as touchscreens, may pose a
barrier for older patients [52]. However, touchscreen devices
can also be easier to use for patients with visual impairments
sincethey allow for the adaptation of font size and background
coloring, which is not possible with traditional paper-pencil
guestionnaires. Despite the known challenges with touchscreen
interfaces compared to computers using akeyboard and mouse,
the performance gap between older and younger adults is
significantly less pronounced with touchscreen devices [53].
Thisindicatesthat touchscreen devices may even be an attractive
option for older patients. Additionally, answering questions on
atablet reducesthelikelihood of patients accidentally skipping
aquestion (or even entire pages) in a paper-pencil questionnaire
because items can be displayed as single items on the screen.

We also investigated the time it took patients to complete a
standardized questionnaire el ectronically as asurrogate marker
of the feasibility of the assessments and ease of use. Almost all
patients (4263/4482, 95.1%) were able to complete the
guestionnaire, the QLQ-C30 el ectronically in below 10 minutes
without having received prior dedicated training (aside from
the instruction leaflet they received via postal services).
Considering that the average completion time of the paper-pencil
version of the QLQ-C30 is around 11 minutes [54], this
highlights that ePRO assessments can be more time-efficient
and potentially easier to use if support is supplied to those
patients who need it. The average completion time of 4.9 (SD
3.20) minutesis similar to other studies that measured the time
of electronic completion for the QLQ-C30 [55,56]. Another
finding was that patients needed less time to complete the
guestionnaire at the second assessment, indicating a potential
learning effect. However, we cannot rule out that this effect
might be linked to the changein modality, that is, remote versus
in-house assessments.

In our sample, we found that approximately 37% (311/832) of
patients 71-80 years and 63% (159/253) >80 years needed
assistance with completing the ePRO assessment at home. For
the home ePRO compl etion rate, most patients received support
fromtheir direct relatives (ie, children or partners). We observed
a clear gender difference in those age groups, with women
reporting a substantially higher need for assistance than men.
Thisis consistent with epidemiological research from Austria,
which reported a higher use of the internet among older men
than women (61% vs 47%) [57]. A potential explanation for
this gender difference may be found in the higher percentage
of long-standing professional activity of men compared to
women in the oldest age cohort. However, a longitudinal
observational study from Switzerland showed that the gender
effect may become less pronounced over time: while in 2014,
older women used theinternet significantly less often than men,
no gender difference was observed in 2019 [58].
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The substantially lower need for assistance in the rehabilitation
center compared to theinitial ePRO assessment could be caused
by different factors. Either this can be explained by patients
becoming more accustomed to the assessment—in terms of
fluid internet literacy—or the limiting factor may be found in
the steps required to register and log into the patient portal for
the first time, rather than the ePRO completion itself. In the
rehabilitation center, these steps were not necessary, since
patients were handed atablet that already displayed the correct
site.

Apart from the clear and stable association of lower age with
higher home assessment rates and less need for help, we also
observed an association between the patients self-reported
functioning and symptom levels. A 10-point difference in
physical functioning was associated with a 20% higher
likelihood of completing the ePRO assessment at home and a
37% lower likelihood of needing assistance to complete the
ePRO assessment. Thisisin line with epidemiological studies,
which frequently associated better functioning and quality of
life levels with higher internet literacy and use of modern
technology [59,60]. I nterestingly, other factors, such as cognitive
functioning, were not associated with either the ePRO home
assessment rate or the need for help to complete the home
assessment. Both the ePRO completion rate and the need for
assistance were found to be marginally associated with the
underlying cancer type. Patients with lung cancer and stomach
cancer exhibited the lowest ePRO completion rates and the
highest need for help during the assessment. This phenomenon
could be attributed to the greater symptom burden associated
with the diseases and treatments experienced by these patient
groups, who reported the lowest levels of physical functioning
and the highest levels of fatigue, nausea, and pain compared to
all other cancer types[10,61].

While, in general, research on completion rates and associated
factors is till scarce for patients with cancer, there are some
relevant related studies in other patient populations. However,
there is mixed evidence on which factors or patient groups are
associated with noncompliance to responding to surveys. For
example, 1 study found that older patients were less likely to
respond to surveys (among patients treated surgically for
prostate disease [62], while other studies report no differences
in the completion of follow-up surveys based on age or sex (eg,
in orthopedic ePRO follow-up assessments [63]). Finaly,
another study with a diverse hospital population found that
either very young or very old patients had a higher chance of
being nonresponding [64]. Such mixed results indicate that
factors for noncompletion likely differ between patient
popul ations and the respective ePRO system and use cases. This
highlights the need for more research to better understand
different patients motivations (or lack thereof) to participate
in ePRO assessments.

Implications for Improving ePRO Assessment
Completion Rates

Our findings provide useful information on the factors (age,
sex, and self-reported functioning or symptoms) that are
associated with reduced ePRO assessment completion and the
need for help. Thisinformation is valuable for future research
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and the use of ePROs in clinical practice as an example of what
completion rates can be expected from patients of different sex
and age groups. Moreover, it isimportant to consider how the
factors that influence home assessment rates can be addressed
inthe clinical setting to improve care. Further, 1 approach isto
provide or encourage adequate support pathways. In our study,
older patients received help from relatives to complete the
assessments prior to visiting the rehabilitation center. If patients
are made aware that completing an ePRO assessment at home
isconsidered an integral part of their treatment, thiscan increase
the chance that patients who require support actively ook for
it. Setting up an adequate support hotline for patients who
require help is another potential way to help patients complete
ePRO assessments.

For patients who are already at the hospital or, in our case,
rehabilitation, finding ways to increase their self-efficacy with
eHealth care (like ePRO follow-up assessments) may be a key
factor for future participation. Research shows that, among
others, a lack of self-efficacy is an important barrier to using
eHealth applicationsin general [65]. If patients are encouraged
to use electronic systems like CHES during their stay and
successfully do so (or receive support if required), this may
increase their motivation to also participate in future remote
assessments.

Limitations

Due to the retrospective character of this study, severa
important factors could not be taken into account. For one, no
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data on the technology- and health-literacy of the sample were
available. While we consider the home ePRO completion rate
asarelatively good indicator for these concepts, we cannot draw
causal conclusions from the presented data. Additionally, we
had no information on the socioeconomic status, level of
education, potential language barriers, or migration background
of the included sample, all of which have been identified as
potential predictors for usage of modern technologies [57].
While we had information on the proportion of patients that
needed help with the assessment, no information is available
as to why the patients needed help (ie, logging in, completion
of questionnaires, and adaption of font size). Since the patients
received a uniform treatment, it was not possible to determine
whether specific treatments contributed to the improvement of
the ePRO assessment rate. More data from qualitative studies
are needed to gain insight in the above-mentioned points.

Conclusions

To our knowledge, thisisthefirst study to investigate the ability
of older survivors of cancer to complete ePRO assessments at
home as well as at an inpatient facility. Our results clearly
indicate that despite the remaining skepticism regarding the
ability of older individualsto participate in ePRO assessments,
alarge proportion of the older patients were indeed capable of
self-reporting their health using modern technology devices.
However, when ePRO assessments are planned for older
patients, it seems that patients require help (eg, from relatives)
to conduct home-based assessments, or that it is more feasible
to conduct assessments in-house.

The data sets analyzed in this paper are not publicly available, because of ethical and legal restrictions (data contain potentially
identifying and sensitive patient information). If not already reported within this work, the authors may provide descriptive data
on individual medical indicators for admission and discharge or the expected change due to in-patient health care for various
groups and diagnoses. Requests for access to anonymized data sets should be directed to the corresponding author.

Conflictsof Interest

BH and GR hold intellectua property rights to Computer-based Health Evaluation System (CHES), the software used in this
study. JL reports consulting for Evaluation Software Development GmbH. All other authors declare that they have no conflicts
of interest.

Multimedia Appendix 1

Completion timesin minutesfor the el ectronic compl etion of the EORTC QL Q-C30 at both assessment time points by age group.
[DOCX File, 14 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Detailed results of multivariablelogistic regression analysisfor the ability for ePRO home assessment and the need for assistance.
[DOCX File, 31 KB-Multimedia Appendix 2]

References

1. Arnold M, Rutherford MJ, Bardot A, Ferlay J, Andersson TML, Myklebust TA, et al. Progressin cancer survival, mortality,
and incidence in seven high-income countries 1995-2014 (ICBP SURVMARK-2): a population-based study. L ancet Oncol
2019;20(11):1493-1505 [FREE Full text] [doi: 10.1016/S1470-2045(19)30456-5] [Medline: 31521509]

https://www.jmir.org/2023/1/e49476 JMed Internet Res 2023 | vol. 25 | e49476 | p. 12

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v25i1e49476_app1.docx&filename=fdffd89fa3df1865d341c0312f9ff627.docx
https://jmir.org/api/download?alt_name=jmir_v25i1e49476_app1.docx&filename=fdffd89fa3df1865d341c0312f9ff627.docx
https://jmir.org/api/download?alt_name=jmir_v25i1e49476_app2.docx&filename=77a4e9224eb8c185c652c7b1a2e021e2.docx
https://jmir.org/api/download?alt_name=jmir_v25i1e49476_app2.docx&filename=77a4e9224eb8c185c652c7b1a2e021e2.docx
https://www.thelancet.com/journals/lanonc/article/PIIS1470-2045(19)30456-5/fulltext
http://dx.doi.org/10.1016/S1470-2045(19)30456-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31521509&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Riedl et &

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Miller KD, NogueiraL, Devasia T, Mariotto AB, Yabroff KR, Jemal A, et al. Cancer treatment and survivorship statistics,
2022. CA Cancer J Clin 2022;72(5):409-436 [FREE Full text] [doi: 10.3322/caac.21731] [Medline: 35736631]

Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer statistics, 2022. CA Cancer J Clin 2022;72(1):7-33 [FREE Full text]
[doi: 10.3322/caac.21708] [Medline: 35020204]

Karim-Kos HE, de Vries E, Soerjomataram |, LemmensV, Siesling S, Coebergh JWW. Recent trends of cancer in Europe:
a combined approach of incidence, survival and mortality for 17 cancer sites since the 1990s. Eur J Cancer
2008;44(10):1345-1389 [doi: 10.1016/j.ejca.2007.12.015] [Medline: 18280139)]

Dong ST, Butow PN, CostaDSJ, Lovell MR, Agar M. Symptom clusters in patients with advanced cancer: a systematic
review of observational studies. J Pain Symptom Manage 2014;48(3):411-450 [FREE Full text] [doi:
10.1016/j.jpainsymman.2013.10.027] [Medline: 24703941]

Fiadka-Moser V, CrevennaR, Korpan M, Quittan M. Cancer rehabilitation: particularly with aspects on physical impairments.
JRehabil Med 2003;35(4):153-162 [FREE Full text] [doi: 10.1080/16501970306129] [Medline: 12892240]

Maehr B, Keilani M, Wiltschke C, Hassler M, Licht T, Marosi C, et al. Cancer rehabilitation in Austria--aspects of physical
medicine and rehabilitation. Wien Med Wochenschr 2016;166(1-2):39-43 [doi: 10.1007/s10354-015-0414-1] [Medline:
26758980]

Gudbergsson SB, Dahl AA, Loge JH, Thorsen L, Oldervoll LM, Grov EK. What is covered by "cancer rehabilitation” in
PubMed? A review of randomized controlled trials 1990-2011. J Rehabil Med 2015;47(2):97-106 [FREE Full text] [doi:
10.2340/16501977-1902] [Medline: 25296993]

Lindbohm ML, KuosmaE, Taskila T, Hietanen P, Carlsen K, Gudbergsson S, et a. Early retirement and non-employment
after breast cancer. Psychooncology 2014;23(6):634-641 [doi: 10.1002/pon.3459] [Medline: 24347387]

Licht T, Nickels A, Rumpold G, Holzner B, Riedl D. Evaluation by electronic patient-reported outcomes of cancer survivors
needs and the efficacy of inpatient cancer rehabilitation in different tumor entities. Support Care Cancer
2021;29(10):5853-5864 [ FREE Full text] [doi: 10.1007/s00520-021-06123-x] [Medline: 33755805]

Riedl D, Giesinger JM, Wintner LM, Loth FL, Rumpold G, Greil R, et a. Improvement of quality of life and psychological
distress after inpatient cancer rehabilitation : results of alongitudinal observational study. Wien Klin Wochenschr
2017;129(19-20):692-701 [FREE Full text] [doi: 10.1007/s00508-017-1266-z] [Medline: 28916897]

Teichmann JV. Oncological rehabilitation: evaluation of the efficiency of inpatient rehabilitation. Rehabilitation (Stuttg)
2002;41(1):53-63 [doi: 10.1055/s-2002-19952] [Medline: 11830793]

Hartmann U, Kluge A, Ring C, Reuss-Borst M. Improvement of anxiety and depressionin women with breast cancer during
inpatient oncological rehabilitation—results of a prospective study. Rehabilitation (Stuttg) 2006;45(2):88-94 [doi:
10.1055/s-2005-915336] [Medline: 16575714]

Klocker J, Klocker-Kaiser U, Pipam W, Geissler D. Long-term improvement of the bio-psycho-socia state of cancer patients
after 3 weeks of inpatient oncological rehabilitation : along-term study at the Humanomed Zentrum Althofen. Wien Med
Wochenschr 2018;168(13-14):350-360 [doi: 10.1007/s10354-018-0619-1] [Medline: 29737478]

Leclerc AF, Foidart-Dessalle M, TomasellaM, Coucke P, Devos M, Bruyeére O, et al. Multidisciplinary rehabilitation
program after breast cancer: benefits on physical function, anthropometry and quality of life. Eur J Phys Rehabil Med
2017;53(5):633-642 [FREE Full text] [doi: 10.23736/S1973-9087.17.04551-8] [Medline: 28322035]

Guo Y, Shin KY, Hainley S, BrueraE, Palmer JL. Inpatient rehabilitation improved functional statusin asthenic patients
with solid and hematologic malignancies. Am J Phys Med Rehabil 2011;90(4):265-271 [doi:

10.1097/PHM .0b013e3182063bab] [Medline: 21273895]

Lehmann J, Rothmund M, Riedl D, Rumpold G, Grote V, Fischer MJ, et al. Clinical outcome assessment in cancer
rehabilitation and the central role of patient-reported outcomes. Cancers (Basel) 2021;14(1):84 [FREE Full text] [doi:
10.3390/cancers14010084] [Medline: 35008247]

Wintner LM, Sztankay M, Riedl D, Rumpold G, Nickels A, Licht T, et a. How to implement routine electronic
patient-reported outcome monitoring in oncology rehabilitation. Int J Clin Pract 2021;75(4):€13694 [FREE Full text] [doi:
10.1111/ijcp.13694] [Medline: 32885565]

Mooney K, Berry DL, Whisenant M, Sjoberg D. Improving cancer care through the patient experience: how to use
patient-reported outcomes in clinical practice. Am Soc Clin Oncol Educ Book 2017;37:695-704 [FREE Full text] [doi:
10.1200/EDBK _175418] [Medline: 28561689]

Schick-Makaroff K, Molzahn A. Strategies to use tablet computers for collection of electronic patient-reported outcomes.
Health Qual Life Outcomes 2015;13:2 [FREE Full text] [doi: 10.1186/s12955-014-0205-1] [Medline: 25608560]
Kongsved SM, Basnov M, Holm-Christensen K, Hjollund NH. Response rate and compl eteness of questionnaires: a
randomized study of internet versus paper-and-pencil versions. JMed Internet Res 2007;9(3):e25 [FREE Full text] [doi:
10.2196/jmir.9.3.e25] [Medline: 17942387]

Holzner B, Giesinger M, PinggeraJ, Zugal S, Schopf F, Oberguggenberger AS, et a. The Computer-based Health Evaluation
Software (CHES): asoftware for electronic patient-reported outcome monitoring. BMC Med Inform DecisMak 2012;12:126
[FREE Full text] [doi: 10.1186/1472-6947-12-126] [Medline: 23140270]

https://www.jmir.org/2023/1/e49476 JMed Internet Res 2023 | vol. 25 | e49476 | p. 13

(page number not for citation purposes)


https://acsjournals.onlinelibrary.wiley.com/doi/10.3322/caac.21731
http://dx.doi.org/10.3322/caac.21731
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35736631&dopt=Abstract
https://acsjournals.onlinelibrary.wiley.com/doi/10.3322/caac.21708
http://dx.doi.org/10.3322/caac.21708
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35020204&dopt=Abstract
http://dx.doi.org/10.1016/j.ejca.2007.12.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18280139&dopt=Abstract
https://www.jpsmjournal.com/article/S0885-3924(14)00150-X/fulltext
http://dx.doi.org/10.1016/j.jpainsymman.2013.10.027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24703941&dopt=Abstract
https://medicaljournals.se/jrm/content_files/download.php?doi=10.1080/16501970306129
http://dx.doi.org/10.1080/16501970306129
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12892240&dopt=Abstract
http://dx.doi.org/10.1007/s10354-015-0414-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26758980&dopt=Abstract
https://medicaljournalssweden.se/jrm/article/view/15512/19328
http://dx.doi.org/10.2340/16501977-1902
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25296993&dopt=Abstract
http://dx.doi.org/10.1002/pon.3459
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24347387&dopt=Abstract
https://link.springer.com/article/10.1007/s00520-021-06123-x
http://dx.doi.org/10.1007/s00520-021-06123-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33755805&dopt=Abstract
https://link.springer.com/article/10.1007/s00508-017-1266-z
http://dx.doi.org/10.1007/s00508-017-1266-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28916897&dopt=Abstract
http://dx.doi.org/10.1055/s-2002-19952
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11830793&dopt=Abstract
http://dx.doi.org/10.1055/s-2005-915336
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16575714&dopt=Abstract
http://dx.doi.org/10.1007/s10354-018-0619-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29737478&dopt=Abstract
https://www.minervamedica.it/en/getfreepdf/OUFOdnZTdm5DdGk3d3BJUUZhMnorNm5CbE1ibHZIV0hqSWJqbHljdFBGZXZuZmhDZHpNYW5sU1I0REFzYmYxNA%253D%253D/R33Y2017N05A0633.pdf
http://dx.doi.org/10.23736/S1973-9087.17.04551-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28322035&dopt=Abstract
http://dx.doi.org/10.1097/PHM.0b013e3182063ba6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21273895&dopt=Abstract
https://www.mdpi.com/2072-6694/14/1/84
http://dx.doi.org/10.3390/cancers14010084
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35008247&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1111/ijcp.13694
http://dx.doi.org/10.1111/ijcp.13694
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32885565&dopt=Abstract
https://ascopubs.org/doi/10.1200/EDBK_175418
http://dx.doi.org/10.1200/EDBK_175418
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28561689&dopt=Abstract
https://hqlo.biomedcentral.com/articles/10.1186/s12955-014-0205-1
http://dx.doi.org/10.1186/s12955-014-0205-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25608560&dopt=Abstract
https://www.jmir.org/2007/3/e25/
http://dx.doi.org/10.2196/jmir.9.3.e25
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17942387&dopt=Abstract
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/1472-6947-12-126
http://dx.doi.org/10.1186/1472-6947-12-126
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23140270&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Riedl et &

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Jensen RE, Snyder CF, Abernethy AP, Basch E, Potosky AL, Roberts AC, et a. Review of electronic patient-reported
outcomes systems used in cancer clinical care. JOncol Pract 2014;10(4):€215-€222 [FREE Full text] [doi:
10.1200/JOP.2013.001067] [Medline: 24301843]

Meryk A, Kropshofer G, Hetzer B, Riedl D, Lehmann J, Rumpold G, et a. Bridging the gap in outpatient care: can adaily
patient-reported outcome measure hel p? Cancer Rep (Hoboken) 2022;5(1):€1421 [ FREE Full text] [doi: 10.1002/cnr2.1421]
[Medline: 34245127]

Meryk A, Kropshofer G, Hetzer B, Riedl D, Lehmann J, Rumpold G, et a. Implementation of daily patient-reported outcome
measurements to support children with cancer. Pediatr Blood Cancer 2021;68(11):e29279 [FREE Full text] [doi:
10.1002/pbc.29279] [Medline: 34383360]

Meryk A, Kropshofer G, Hetzer B, Riedl D, Lehmann J, Rumpold G, et al. Use of daily patient-reported outcome
measurements in pediatric cancer care. JAMA Netw Open 2022;5(7):€2223701 [FREE Full text] [doi:
10.1001/jamanetworkopen.2022.23701] [Medline: 35881395]

Scotté F, Bossi P, CarolaE, Cudennec T, Dielenseger P, GomesF, et al. Addressing the quality of life needs of older patients
with cancer: a SIOG consensus paper and practical guide. Ann Oncol 2018;29(8):1718-1726 [FREE Full text] [doi:
10.1093/annonc/mdy228] [Medline: 30010772)

Moon Z, Zuchowski M, Moss-Morris R, Hunter MS, Norton S, Hughes LD. Disparities in access to mobile devices and
e-health literacy among breast cancer survivors. Support Care Cancer 2022;30(1):117-126 [FREE Full text] [doi:
10.1007/s00520-021-06407-2] [Medline: 34236506]

Kemp E, Trigg J, Beatty L, Christensen C, Dhillon H, Maeder A, et a. Hedlth literacy, digital health literacy and the
implementation of digital health technologiesin cancer care: the need for a strategic approach. Health Promot J Austr
2021;32(Suppl 1):104-114 [FREE Full text] [doi: 10.1002/hpja.387] [Medline: 32681656]

VermaR, Saldanha C, Ellis U, Sattar S, Haase KR. eHealth literacy among older adults living with cancer and their
caregivers: a scoping review. J Geriatr Oncol 2022;13(5):555-562 [doi: 10.1016/j.jg0.2021.11.008] [Medline: 34810146]
Neo J, Fettes L, Gao W, Higginson 1J, Maddocks M. Disability in activities of daily living among adults with cancer: a
systematic review and meta-analysis. Cancer Treat Rev 2017;61:94-106 [ FREE Full text] [doi: 10.1016/j.ctrv.2017.10.006]
[Medline: 29125982]

Sleight A, Gerber LH, Marshall TF, Livinski A, Alfano CM, Harrington S, et al. Systematic review of functional outcomes
in cancer rehabilitation. Arch PhysMed Rehabil 2022;103(9):1807-1826 [FREE Full text] [doi: 10.1016/].apmr.2022.01.142]
[Medline: 35104445]

Bolton G, Isaacs A. Women's experiences of cancer-related cognitive impairment, itsimpact on daily life and care received
for it following treatment for breast cancer. Psychol Health Med 2018;23(10):1261-1274 [doi:
10.1080/13548506.2018.1500023] [Medline: 30048158]

Binarelli G, Joly F, Tron L, Arbogast SL, Lange M. Management of cancer-related cognitive impairment: a systematic
review of computerized cognitive stimulation and computerized physical activity. Cancers (Basel) 2021;13(20):5161 [FREE
Full text] [doi: 10.3390/cancers13205161] [Medline: 34680310]

Howell D, Molloy S, Wilkinson K, Green E, Orchard K, Wang K, et a. Patient-reported outcomesin routine cancer clinical
practice: ascoping review of use, impact on health outcomes, and implementation factors. Ann Oncol 2015;26(9):1846-1858
[EREE Full text] [doi: 10.1093/annonc/mdv181] [Medline: 25888610]

Trautmann F, Hentschel L, Hornemann B, Rentsch A, Baumann M, Ehninger G, et a. Electronic real-time assessment of
patient-reported outcomesin routine care-first findings and experiences from the implementation in acomprehensive cancer
center. Support Care Cancer 2016;24(7):3047-3056 [doi: 10.1007/500520-016-3127-0] [Medline: 26887586]

Ashley L, JonesH, Thomas J, Newsham A, Downing A, MorrisE, et al. Integrating patient reported outcomes with clinical
cancer registry data: afeasibility study of the el ectronic Patient-reported Outcomes from Cancer Survivors (ePOCS) system.
JMed Internet Res 2013;15(10):e230 [FREE Full text] [doi: 10.2196/jmir.2764] [Medline: 24161667]

Holch B, Warrington L, Bamforth LCA, Keding A, Ziegler LE, Absolom K, et al. Development of an integrated electronic
platform for patient self-report and management of adverse events during cancer treatment. Ann Oncol 2017;28(9):2305-2311
[EREE Full text] [doi: 10.1093/annonc/mdx317] [Medline: 28911065]

Duman-Lubberding S, van Uden-Kraan CF, Jansen F, Witte BI, van der Velden LA, Lacko M, et a. Feasibility of an
eHealth application "OncoKompas' to improve personalized survivorship cancer care. Support Care Cancer
2016;24(5):2163-2171 [FREE Full text] [doi: 10.1007/s00520-015-3004-2] [Medline: 26563178]

Caterino JM, Valasek T, Werman HA. | dentification of an age cutoff for increased mortality in patientswith elderly trauma.
Am JEmerg Med 2010;28(2):151-158 [FREE Full text] [doi: 10.1016/j.ajem.2008.10.027] [Medline: 20159383]
EllisPD. The Essential Guideto Effect Sizes: Statistical Power, Meta-Analysis, and the | nterpretation of Research Results.
Cambridge, New York: Cambridge University Press; 2010.

Ferguson CJ. An effect size primer: aguide for clinicians and researchers. Prof Psychol: Res Pract 2009;40(5):532-538
[doi: 10.1037/a0015808]

Osoba D, Rodrigues G, Myles J, Zee B, Pater J. Interpreting the significance of changes in health-related quality-of-life
scores. J Clin Oncol 1998;16(1):139-144 [doi: 10.1200/JC0.1998.16.1.139] [Medline: 9440735]

https://www.jmir.org/2023/1/e49476 JMed Internet Res 2023 | vol. 25 | e49476 | p. 14

(page number not for citation purposes)


https://ascopubs.org/doi/10.1200/JOP.2013.001067
http://dx.doi.org/10.1200/JOP.2013.001067
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24301843&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1002/cnr2.1421
http://dx.doi.org/10.1002/cnr2.1421
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34245127&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1002/pbc.29279
http://dx.doi.org/10.1002/pbc.29279
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34383360&dopt=Abstract
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2794638
http://dx.doi.org/10.1001/jamanetworkopen.2022.23701
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35881395&dopt=Abstract
https://www.annalsofoncology.org/article/S0923-7534(19)34142-0/fulltext
http://dx.doi.org/10.1093/annonc/mdy228
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30010772&dopt=Abstract
https://link.springer.com/article/10.1007/s00520-021-06407-2
http://dx.doi.org/10.1007/s00520-021-06407-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34236506&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1002/hpja.387
http://dx.doi.org/10.1002/hpja.387
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32681656&dopt=Abstract
http://dx.doi.org/10.1016/j.jgo.2021.11.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34810146&dopt=Abstract
https://www.cancertreatmentreviews.com/article/S0305-7372(17)30162-7/fulltext
http://dx.doi.org/10.1016/j.ctrv.2017.10.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29125982&dopt=Abstract
https://www.archives-pmr.org/article/S0003-9993(22)00165-4/fulltext
http://dx.doi.org/10.1016/j.apmr.2022.01.142
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35104445&dopt=Abstract
http://dx.doi.org/10.1080/13548506.2018.1500023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30048158&dopt=Abstract
https://www.mdpi.com/2072-6694/13/20/5161
https://www.mdpi.com/2072-6694/13/20/5161
http://dx.doi.org/10.3390/cancers13205161
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34680310&dopt=Abstract
https://www.annalsofoncology.org/article/S0923-7534(19)31752-1/fulltext
http://dx.doi.org/10.1093/annonc/mdv181
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25888610&dopt=Abstract
http://dx.doi.org/10.1007/s00520-016-3127-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26887586&dopt=Abstract
https://www.jmir.org/2013/10/e230/
http://dx.doi.org/10.2196/jmir.2764
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24161667&dopt=Abstract
https://www.annalsofoncology.org/article/S0923-7534(19)35259-7/fulltext
http://dx.doi.org/10.1093/annonc/mdx317
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28911065&dopt=Abstract
https://link.springer.com/article/10.1007/s00520-015-3004-2
http://dx.doi.org/10.1007/s00520-015-3004-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26563178&dopt=Abstract
https://www.sciencedirect.com/science/article/abs/pii/S0735675708007468?via%3Dihub
http://dx.doi.org/10.1016/j.ajem.2008.10.027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20159383&dopt=Abstract
http://dx.doi.org/10.1037/a0015808
http://dx.doi.org/10.1200/JCO.1998.16.1.139
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9440735&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Riedl et &

44,

45,

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Basch E, Deal AM, KrisMG, Scher HI, Hudis CA, Sabbatini P, et a. Symptom monitoring with patient-reported outcomes
during routine cancer treatment: a randomized controlled trial. J Clin Oncol 2016;34(6):557-565 [FREE Full text] [doi:
10.1200/JC0O.2015.63.0830] [Medline: 26644527]

Basch E, Deal AM, Dueck AC, Scher HI, KrisMG, HudisC, et al. Overall survival resultsof atrial ng patient-reported
outcomes for symptom monitoring during routine cancer treatment. JAMA 2017;318(2):197-198 [FREE Full text] [doi:
10.100V/jama.2017.7156] [Medline: 28586821]

Denis F, Lethrosne C, Pourel N, Molinier O, Pointreau Y, Domont J, et al. Randomized trial comparing a web-mediated
follow-up with routine surveillance in lung cancer patients. J Natl Cancer Inst 2017;109(9):1-8 [FREE Full text] [doi:
10.1093/jnci/djx029] [Medline: 28423407]

VaportzisE, Clausen MG, Gow AJ. Older adults perceptions of technology and barriersto interacting with tablet computers:
afocus group study. Front Psychol 2017;8:1687 [FREE Full text] [doi: 10.3389/fpsyq.2017.01687] [Medline: 29071004]
Vulpe S, Craciun A. Silver surfersfrom a European perspective: technology communi cation usage among European seniors.
Eur J Ageing 2020;17(1):125-134 [FREE Full text] [doi: 10.1007/s10433-019-00520-2] [Medline: 32158378]

Faverio M. Share of those 65 and older who are tech users has grown in the past decade. Pew Research Center. 2022. URL :
https.//www.pewresearch.org/short-reads/2022/01/13/

share-of -those-65-and-ol der-who-are-tech-users-has-grown-in-the-past-decade/ [accessed 2023-08-25]

Badgwell B, Stanley J, Chang GJ, Katz MHG, Lin HY, Ning J, et al. Comprehensive geriatric assessment of risk factors
associated with adverse outcomes and resource utilization in cancer patients undergoing abdominal surgery. J Surg Oncol
2013;108(3):182-186 [doi: 10.1002/js0.23369] [Medline: 23804149]

Peterbauer J, Kursten M, Fuchs B. Use of Information—and Communication Technology in Austrian Households 2020:
Statistik Austria. 2022. URL: https://www.statista.com/statistics/377751/househol d-internet-access-in-austria/ [accessed
2023-08-25]

Loh KP, Ramsdale E, Culakova E, Mendler JH, Liesveld JL, O'Dwyer KM, et a. Novel mHealth app to deliver geriatric
assessment-driven interventions for older adults with cancer: pilot feasibility and usability study. IMIR Cancer
2018;4(2):€10296 [FREE Full text] [doi: 10.2196/10296] [Medline: 30373733]

Findlater L, Froehlich JE, Fattal K, Waobbrock JO, Dastyar T. Age-related differences in performance with touchscreens
compared to traditional mouse input. New York, NY, United States: Association for Computing Machinery; 2013 Presented
at: CHI "13: Proceedings of the SIGCHI Conference on Human Factorsin Computing Systems; 27 April 2013-2 May 2013;
Paris France p. 343-346 URL : https://dl.acm.org/doi/proceedings/10.1145/2470654 [doi: 10.1145/2470654.2470703]
Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A, Duez NJ, et al. The European Organization for Research
and Treatment of Cancer QLQ-C30: a quality-of-life instrument for use in international clinical trials in oncology. J Natl
Cancer Inst 1993;85(5):365-376 [doi: 10.1093/jnci/85.5.365] [Medline: 8433390]

Kessel KA, Vogel MM, Alles A, Dobiasch S, Fischer H, Combs SE. Mobile app delivery of the EORTC QLQ-C30
guestionnaire to assess health-related quality of life in oncological patients: usability study. IMIR Mhealth Uhealth
2018;6(2):e45 [FREE Full text] [doi: 10.2196/mhealth.9486] [Medline: 29463489]

Lehmann J, Buhl P, Giesinger IM, Wintner LM, Sztankay M, Neppl L, et al. Using the Computer-based Health Evaluation
System (CHES) to support self-management of symptoms and functional health: evaluation of hematological patient use
of aweb-based patient portal. JMed Internet Res 2021;23(6):e26022 [ FREE Full text] [doi: 10.2196/26022] [Medline:
34100765]

Reidl S, Streicher J, Hock M, Hausner B, Waibel G, Giirtl F. Digital Inequality. Vienna: Osterreichische
Forschungsforderungsgesellschaft mbH (FFG); 2020.

Seifert A. Digital transformation in the households of older people. Z Gerontol Geriatr 2022;55(4):305-311 [FREE Full
text] [doi: 10.1007/s00391-021-01897-5] [Medline: 33909129]

Hung LY, Lyons JG, Wu CH. Health information technology use among older adults in the United States, 2009-2018. Curr
Med Res Opin 2020;36(5):789-797 [doi: 10.1080/03007995.2020.1734782] [Medline: 32096650]

Shahrokni A, Mahmoudzadeh S, Saeedi R, Ghasemzadeh H. Older people with access to hand-held devices: who are they?
Telemed J E Health 2015;21(7):550-556 [doi: 10.1089/tmj.2014.0103] [Medline: 25785547]

Lehmann J, Riedl D, Nickels A, Sanio G, Hassler M, Rumpold G, et al. Associations of age and sex with the efficacy of
inpatient cancer rehabilitation: results from alongitudinal observational study using electronic patient-reported outcomes.
Cancers (Basel) 2023;15(6):1637 [FREE Full text] [doi: 10.3390/cancers15061637] [Medline: 36980523]

Emberton M, Black N. Impact of non-response and of late-response by patients in a multi-centre surgical outcome audit.
Int JQual Health Care 1995;7(1):47-55 [doi: 10.1093/intghc/7.1.47] [Medline: 7640918]

Tucker NJ, Shah A, Mauffrey C, Hammerberg M, Parry JA. Disconnected: electronic patient-reportedoutcome measure
collection in orthopaedic patients at an urban safety-net hospital. JAm Acad Orthop Surg 2023 Jun 10:10-5435 [doi:
10.5435/JAAOS-D-23-00132] [Medline: 37432990]

Perneger TV, Chamot E, Bovier PA. Nonresponse biasin a survey of patient perceptions of hospital care. Med Care
2005;43(4):374-380 [doi: 10.1097/01.mlr.0000156856.36901.40] [Medline: 15778640]

https://www.jmir.org/2023/1/e49476 JMed Internet Res 2023 | vol. 25 | e49476 | p. 15

(page number not for citation purposes)


https://ascopubs.org/doi/10.1200/JCO.2015.63.0830
http://dx.doi.org/10.1200/JCO.2015.63.0830
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26644527&dopt=Abstract
https://jamanetwork.com/journals/jama/fullarticle/2630810
http://dx.doi.org/10.1001/jama.2017.7156
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28586821&dopt=Abstract
https://academic.oup.com/jnci/article/109/9/djx029/3573360?login=false
http://dx.doi.org/10.1093/jnci/djx029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28423407&dopt=Abstract
https://www.frontiersin.org/articles/10.3389/fpsyg.2017.01687/full
http://dx.doi.org/10.3389/fpsyg.2017.01687
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29071004&dopt=Abstract
https://europepmc.org/abstract/MED/32158378
http://dx.doi.org/10.1007/s10433-019-00520-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32158378&dopt=Abstract
https://www.pewresearch.org/short-reads/2022/01/13/share-of-those-65-and-older-who-are-tech-users-has-grown-in-the-past-decade/
https://www.pewresearch.org/short-reads/2022/01/13/share-of-those-65-and-older-who-are-tech-users-has-grown-in-the-past-decade/
http://dx.doi.org/10.1002/jso.23369
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23804149&dopt=Abstract
https://www.statista.com/statistics/377751/household-internet-access-in-austria/
https://cancer.jmir.org/2018/2/e10296/
http://dx.doi.org/10.2196/10296
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30373733&dopt=Abstract
https://dl.acm.org/doi/proceedings/10.1145/2470654
http://dx.doi.org/10.1145/2470654.2470703
http://dx.doi.org/10.1093/jnci/85.5.365
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8433390&dopt=Abstract
https://mhealth.jmir.org/2018/2/e45/
http://dx.doi.org/10.2196/mhealth.9486
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29463489&dopt=Abstract
https://www.jmir.org/2021/6/e26022
http://dx.doi.org/10.2196/26022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34100765&dopt=Abstract
https://link.springer.com/article/10.1007/s00391-021-01897-5
https://link.springer.com/article/10.1007/s00391-021-01897-5
http://dx.doi.org/10.1007/s00391-021-01897-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33909129&dopt=Abstract
http://dx.doi.org/10.1080/03007995.2020.1734782
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32096650&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2014.0103
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25785547&dopt=Abstract
https://www.mdpi.com/2072-6694/15/6/1637
http://dx.doi.org/10.3390/cancers15061637
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36980523&dopt=Abstract
http://dx.doi.org/10.1093/intqhc/7.1.47
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7640918&dopt=Abstract
http://dx.doi.org/10.5435/JAAOS-D-23-00132
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37432990&dopt=Abstract
http://dx.doi.org/10.1097/01.mlr.0000156856.36901.40
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15778640&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Riedl et &

65. Wilson J, Heinsch M, Betts D, Booth D, Kay-Lambkin F. Barriers and facilitators to the use of e-health by older adults: a
scoping review. BMC Public Health 2021;21(1):1556 [ FREE Full text] [doi: 10.1186/s12889-021-11623-w] [Medline:
34399716]

Abbreviations

CHES: Computer-based Health Evaluation System

EORTC QLQ: Organization for the Research and Treatment of Cancer Quality of Life Questionnaire
ePRO: electronic patient-reported outcome

HRQOL: health-related quality of life

PRO: patient-reported outcome

Edited by A Mavragani; submitted 30.05.23; peer-reviewed by M Gasmi , W Wei, M Bass;, comments to author 27.07.23; revised
version received 02.08.23; accepted 09.08.23; published 21.09.23

Please cite as:

Riedl D, Lehmann J, Rothmund M, Dejaco D, Grote V, Fischer MJ, Rumpold G, Holzner B, Licht T

Usability of Electronic Patient-Reported Outcome Measures for Older Patients With Cancer: Secondary Analysis of Data from an
Observational Sngle Center Sudy

J Med Internet Res 2023;25:e49476

URL: https://www.jmir.org/2023/1/e49476

doi: 10.2196/49476

PMID: 37733409

©David Riedl, Jens Lehmann, Maria Rothmund, Daniel Dejaco, Vincent Grote, Michaedl J Fischer, Gerhard Rumpold, Bernhard
Holzner, Thomas Licht. Originaly published in the Journal of Medical Internet Research (https://www.jmir.org), 21.09.2023.
This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in the Journal of Medical Internet Research, is properly cited. The complete bibliographic
information, alink to the original publication on https://www.jmir.org/, as well as this copyright and license information must
be included.

https://www.jmir.org/2023/1/e49476 JMed Internet Res 2023 | vol. 25 | e49476 | p. 16
(page number not for citation purposes)

RenderX


https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-021-11623-w
http://dx.doi.org/10.1186/s12889-021-11623-w
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34399716&dopt=Abstract
https://www.jmir.org/2023/1/e49476
http://dx.doi.org/10.2196/49476
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37733409&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

