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A B S T R A C T   

Introduction: Emerging data support multiple benefits of remote symptom monitoring (RSM) during chemo
therapy to improve outcomes. However, these studies have not focused on older adults and do not include 
treatments beyond chemotherapy. Although chemotherapy, androgen receptor axis-targeted therapies (ARATs), 
and radium-223 prolong survival, toxicities are substantial and increased in older adults with metastatic prostate 
cancer (mPC). We aimed to assess RSM feasibility among older adults receiving life-prolonging mPC treatments. 
Materials and Methods: Older adults aged 65+ starting chemotherapy, an ARAT, or radium-223 for mPC were 
enrolled in a multicentre prospective cohort study. As part of the RSM package, participants completed the 
Edmonton Symptom Assessment Scale (ESAS) daily and detailed questionnaires assessing mood, anxiety, fatigue, 
insomnia, and pain weekly online or by phone throughout one treatment cycle (3–4 weeks). Alerts were sent to 
the clinical oncology team for severe symptoms (ESAS ≥7). Participants also completed an end of study ques
tionnaire that assessed study burden and satisfaction. Descriptive statistics were used to determine recruitment 
and retention rates, participant response rates to daily and weekly questionnaires, clinician responses to alerts, 
and participant satisfaction rates. An inductive descriptive approach was used to categorize open-ended re
sponses about study benefits, challenges, and recommendations into relevant themes. 
Results: Ninety males were included (mean age 77 years, 48% ARAT, 38% chemotherapy, and 14% radium-223). 
Approximately 38% of patients preferred phone-based RSM. Patients provided RSM responses in 1216 out of 
1311 daily questionnaires (93%). Over 93% of participants were satisfied (36%), very satisfied (43%), or 
extremely satisfied (16%) with RSM, although daily reporting was reported by several (8%) as burdensome. 
Nearly 45% of patients reported severe symptoms during RSM. Most symptom alerts sent to the oncology care 
team were acknowledged (97%) and 53% led to follow-ups with a nurse or physician for additional care. 
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Discussion: RSM is feasible and acceptable to older adults with mPC, but accommodation needs to be made for 
phone-based RSM. The optimal frequency and duration of RSM also needs to be established.   

1. Introduction 

Despite advancements in cancer prevention and control, cancer 
morbidity and mortality rates continue to rise each year around the 
world [1–3]. It is estimated that approximately 20 million new cancer 
cases and 10 million deaths attributable to cancer occur [2–5]. This has 
largely been attributed to the growing global population of older adults, 
as age is a known risk factor for cancer [1,6,7]. In fact, most incident 
cancer cases and deaths worldwide are known to occur in older adults 
over the age of 65 [5,8]. These trends have been noted for decades, and 
place an increasing strain on the healthcare system [7,9,10] 

Providing timely and comprehensive care to older adults with cancer 
can be particularly challenging, as many older adults have complex 
needs [11,12]. Although a comprehensive geriatric assessment is widely 
regarded as the standard for identifying individual needs, access to 
skilled geriatric care can be limited and requires a referral [13]. More
over, outpatient follow up frequency for those receiving active cancer 
treatment can vary from weeks to a few months. During this time, pa
tients may experience new or worsening issues (e.g., side effects, disease 
progression) [12]. Without early identification, these issues can rapidly 
worsen, leading to poor health outcomes, functional decline, early 
treatment discontinuation, and unplanned health care use [12,14,15]. In 
this regard, remote symptom monitoring (RSM) has been proposed to 
enable early identification and intervention. Through frequent system
atic collection of patient-reported outcomes (PROs) between clinic 
visits, clinicians can potentially intervene earlier to avoid poor outcomes 
[13,16]. 

Various studies investigating the use of RSM have suggested that it 
can lead to improvements in health outcomes such as physical function, 
symptom burden, and quality of life [16–20]. However, these studies 
mainly include middle-aged adults. This raises issues of generalizability, 
particularly for older adults who are the primary demographic affected 
by cancer [8]. As older adults often face a unique set of challenges, such 
as reduced digital literacy, cognitive changes, and a higher burden of 
symptoms, more research focusing on this population is needed [21–23]. 
To date, some research has explored the feasibility of RSM in older 
adults living with cancer and have found this practice to be feasible, but 
the existing literature is scarce [14,24–26]. Moreover, most studies have 
focused on younger adults with different cancer types and varying dis
ease severity. This represents a potential gap in the literature, since RSM 
interventions may need to be tailored for specific tumour types and 
stages in order to appropriately identify patients in need of immediate 
care. Knowing that maintaining quality of life is often a priority for older 
cancer patients, RSM creates opportunities to meet these priorities [27]. 
Therefore, investigating the feasibility of RSM in older adults with 
advanced cancer is warranted. 

We examined the feasibility and acceptability of RSM in a sample of 
older adults starting treatment for metastatic prostate cancer (mPC). 
These data were collected to inform the design of a future RSM ran
domized controlled trial. We hypothesized that it would be feasible to 
capture daily symptoms if over 80% of study participants reported their 
symptoms over 80% of the time. The objectives of this study were (1) to 
determine recruitment and retention rates, (2) to determine the response 
rates to daily ESAS, weekly, and triggered questionnaires and explore 
clinician responses to alerts, (3) to determine acceptability through 
satisfaction rates, and (4) to explore themes related to study benefits, 
challenges, and recommendations expressed by participants. 

2. Methods 

2.1. Study Design 

Toward a Comprehensive Supportive Care Intervention for Older or 
Frail Men with Metastatic castrate-resistant Prostate Cancer (TOPCOP2) 
is a prospective, multicentre, observational cohort study 
(NCT04193657). TOPCOP2 was conducted to investigate the feasibility 
and acceptability of RSM in older adults (aged 65+ years) undergoing 
chemotherapy, androgen receptor axis-targeted therapies (ARAT) 
(enzalutamide and abiraterone), or radium-223 for mPC. 

2.2. Study Participants 

Participants were recruited from the genitourinary clinics and 
chemotherapy day units at the Princess Margaret Cancer Centre (PM), 
University Health Network, and the Odette Cancer Centre (OCC), Sun
nybrook Health Sciences Centre, both in Toronto, Canada. Both are 
comprehensive cancer centres that treat many older adults with prostate 
cancer. Participants were recruited prior to starting their first treatment 
cycle between January 2020 to December 2021. The flow of participants 
is illustrated in Fig. 1. Following the recommendations for pilot studies 
[28–30], we aimed to recruit a total of 90 participants (30 per treatment 
arm). The Ontario Cancer Research Ethics Board (OCREB) and both 
participating institutions approved TOPCOP2. All participants provided 
written informed consent prior to data collection. 

Participants were included in the study if they were (1) diagnosed 
with metastatic castrate-resistant prostate cancer (mCRPC) (aged 65+
years) or metastatic castrate-sensitive prostate cancer (aged 75+ years); 
(2) starting chemotherapy, ARAT, or radium-223, or switching from one 
ARAT to another, or starting chemotherapy in the mCRPC setting at least 
one-year post use in the castrate-sensitive setting; (3) able to provide 
written informed consent; and (4) had a total testosterone level < 1.7 
nmol/L in the mCRPC setting only. We selected a younger age limit for 
those with castrate-resistant prostate cancer due to postulated acceler
ated frailty from prior cancer treatment. 

Participants were excluded if they were (1) unable to speak English 
fluently; (2) had severe neuropsychiatric comorbidities (e.g., moderate 
or severe dementia or poorly controlled depression) as per the treating 
physician; or (3) if their life expectancy was less than three months as 
estimated by the primary oncologist. 

2.3. Data Collection 

2.3.1. Baseline Measures 
Baseline characteristics (age, education, living situation) were 

collected using a sociodemographic questionnaire developed for the 
TOPCOP2 study and patient chart extraction. To characterize the frailty 
status of participants, the Vulnerable Elders Survey-13 (VES-13) was 
used. The VES-13 is a self-administered validated and commonly used 
frailty scale that can predict a person’s ability to tolerate chemotherapy 
[31–33]. A cut-off of 3 or greater was used to define vulnerability [31]. 
Daily functioning was evaluated using the Older Americans Resources 
and Services-Instrumental Activities of Daily Living (OARS-IADL) 
questionnaire [34] and the Eastern Cooperative Oncology Group Per
formance Status (ECOG PS) scale [35]. Comorbidity data were collected 
through chart review and classified using the Cumulative Illness Rating 
Scale-Geriatric (CIRS-G) [36]. Laboratory values were also obtained 
from chart review using the most recent results available prior to 
treatment [36–40]. 
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2.3.2. Remote Symptom Monitoring Measures 
RSM measures were collected daily, weekly, and triggered based on 

responses to other measures. Participants completed the Edmonton 
Symptom Assessment Scale (ESAS) daily on weekdays by phone or 
through a web-based online portal (based on patient preference) during 
their first treatment cycle (3 weeks for chemotherapy, 4 weeks for ARAT 
and radium-223). Phone- and web-based monitoring modalities were 
chosen based on ease of development and potential for implementation 
into clinical practice. The ESAS is a widely used and validated multi- 
dimensional symptom screening tool in oncology practice and 
research [37–42], and is endorsed by Cancer Care Ontario. It assesses 11 
common cancer symptoms (pain, tiredness, nausea, appetite, insomnia, 
shortness of breath, depression, anxiety, wellbeing, diarrhea, and con
stipation) on a scale from 0 (none) to 10 (worst possible), assigning a 
score to each symptom. A score of ≤3, 4–6, and ≥ 7 on the ESAS rep
resents mild, moderate, and severe symptoms, respectively. 

For all ESAS symptoms (except wellbeing) that were rated 7 or 
higher (i.e., severe) or had a 2-point increase from the previous day, a 
more detailed questionnaire specific to the highly rated symptom was 
completed; this was referred to as the triggered questionnaire. To 
minimize participant burden, no more than one triggered questionnaire 
for each symptom was completed per week, and there was a minimum of 
48 h between triggered and weekly questionnaires. Following the 
completion of the triggered questionnaires, if specific cut-off scores 
suggesting severe symptoms were met (see Supplemental Table 1), the 

clinical oncology team (oncologist and nursing group) was notified by 
the research coordinator via email and participants were advised to go to 
the emergency department or contact the nurse at the genitourinary 
clinic of their primary hospital (PM or OCC) or an after-hours oncology 
nursing line. 

Once a week, participants completed a more detailed questionnaire 
about their symptoms, which included validated scales for pain, fatigue, 
mood, anxiety, and insomnia [43–47], along with [43–47]questions 
about nausea, appetite, shortness of breath, diarrhea, and constipation 
(the rationale for using each validated scale is outlined in Supplemental 
Table 2) [18,48,49]. Supplemental Table 3 depicts the study assessments 
and time-points in more detail. The weekly questionnaire was admin
istered to gain a deeper understanding of symptom patterns. Findings 
about symptom patterns from the daily ESAS and the weekly question
naires will be reported separately. 

2.3.3. End of Study Interviews and Satisfaction Measure 
At the end of the study, participants were invited to participate in a 

one-time, semi-structured interview about their symptom experience 
during treatment. Findings from the qualitative interviews are reported 
separately [50]. Finally, participants were asked to complete a brief (6- 
item) study completion questionnaire that assessed participant burden 
and satisfaction in the study. Participants rated their overall satisfaction 
with the study on a five-point Likert scale (1 = not at all satisfied to 5 =
extremely satisfied) and shared the benefits and challenges of 

Fig. 1. CONSORT diagram illustrating the flow of participants in the study. 
Note. ARAT = androgen receptor axis-targeted therapies. 
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participating in the study. Feedback to improve the process of symptom 
follow-up was also collected in the study completion questionnaire. 

2.4. Data Analysis 

Descriptive statistics were used to determine recruitment and 
retention rates (objective 1), response rates to daily ESAS, weekly, and 
triggered questionnaires (objective 2), and satisfaction rates (objective 
3). Clinician responses to triggered alerts were also analyzed descrip
tively. An inductive descriptive approach was used to identify themes 
related to study benefits, challenges, and recommendations, as 
expressed by participants (objective 4). 

3. Results 

3.1. Baseline Characteristics 

The mean age of the 90 participants was 77 years (range 65–91 
years). Most participants had at least some college or university edu
cation (76%), lived with their spouse/partner/children (78%), and were 
retired (86%). The median PSA at the start of the study was 19 ng/mL, 
and the most common site of metastasis was bone (76%). Ninety percent 
of participants reported a good performance status (i.e., ECOG PS 0–1). 
However, 38% reported dependency in at least one OARS-IADL, and 
58% reported a score ≥ 3 on the VES-13, suggesting frailty or vulnera
bility. Most participants were at least somewhat comfortable with using 
a smartphone (59%) and the internet (59%). Additional baseline char
acteristics are presented in Table 1. 

3.2. Objective 1: Recruitment and Retention Rates 

Of the 215 patients we approached, 86 were found to be ineligible 
(40% screen failure rate, predominantly due to limited English profi
ciency). Of the 129 eligible patients, 33 declined participation (17 not 
interested, 11 overwhelmed, two felt the study was too invasive, two 
reported low technological literacy, and one was too busy) and 96 were 
enrolled into the TOPCOP2 study (74% (96/129) recruitment rate). 
Ninety participants (34 chemotherapy, 43 ARAT, and 13 radium-223) 
who completed the study were included in the final analyses (94% 
retention rate). Four participants were withdrawn due to non-adherence 
and two participants withdrew due to disease progression and loss of 
interest. The CONSORT diagram illustrating the flow of participants is 
depicted in Fig. 1. 

3.3. Objective 2: Participant Response Rates to Daily, Weekly, and 
Triggered Questionnaires and Clinician Responses 

A high RSM response rate was observed across the daily, weekly, and 
triggered questionnaires. This includes 1216 out of 1311 completed 
daily questionnaires (93%) and 295 out of 321 completed weekly 
questionnaires (92%). Due to limitations in the data collection software, 
an exact response rate for the triggered questionnaires could not be 
computed. However, in a randomly selected sample of ten participants, 
52 out of 58 triggered questionnaires were completed (90%). Overall, 
38% of patients in this study preferred phone-based RSM as opposed to 
web-based RSM. 

A total of 210 episodes of severe symptoms were reported by 45 
participants, for which a triggered questionnaire was sent. However, 78 
triggered questionnaires were not completed (37%), and therefore, we 
could not determine whether the symptoms were reportable to the 
clinical oncology team. Among participants who completed the trig
gered questionnaires, 63 symptoms (48%) were not categorized as se
vere based on the cut-off scores in Supplemental Table 1, and the 
notification of one symptom was missed by the research team. 

The remaining 68 episodes of severe symptoms were reported to the 
oncology team, of which 66 (97%) were acknowledged (documented 

Table 1 
Baseline characteristics of study participants (N = 90).   

Chemo 
(n = 34) 

ARAT 
(n = 43) 

Ra223 
(n = 13) 

p- 
value 

Sociodemographic Factors  
Age (y), mean (SD) 74 (5.5) 78 (6.0) 78 (6.1) 0.0067 
Education, n (%)    0.30 

College/university 
graduate 

23 (68) 25 (58) 10 (77)  

Some college/ 
university 

3 (8) 7 (16) 0  

High school graduate 3 (9) 4 (9) 0  
Less than high school 5 (15) 7 (16) 3 (23)  

Living Situation, n (%)    0.61 
Living Alone 6 (18) 10 (23) 4 (31)  
Other 28 (82) 33 (77) 9 (69)  

Working Situation, n 
(%)    

0.15 

Full time or part time 7 (21) 3 (7) 1 (8)  
Retired 27 (79) 38 (91) 12 (92)  
Other 0 2 (5) 0  

Digital Literacy 
Used activity tracker 
prior to study, n (%) 

19 (56) 13 (30) 6 (46) 0.07 

Self-reported comfort 
with using a 
smartphone, n (%)    

0.03 

Extremely 
comfortable 

2 (6) 3 (7) 0  

Very comfortable 18 (53) 6 (14) 5 (38)  
Somewhat 

comfortable 
5 (15) 12 (29) 2 (15)  

A little comfortable 2 (6) 6 (14) 0  
Not at all 

comfortable 
7 (21) 15 (36) 6 (46)  

Self-reported comfort 
with using the 
internet, n (%)    

0.92 

Extremely 
comfortable 

2 (6) 3 (7) 1 (8)  

Very comfortable 16 (47) 16 (47) 4 (31)  
Somewhat 

comfortable 
7 (21) 7 (21) 3 (23)  

A little comfortable 2 (6) 2 (6) 2 (15)  
Not at all 

comfortable 
7 (21) 7 (21) 3 (23)  

Clinical Variables 
PSA (ng/mL), median 
(IQR) 

35 
(11.9–74.6) 

13 
(6.1–61.3) 

26 
(13.8–39.9) 

0.60 

Testosterone (nmol/ 
L), median (IQR) 

0.5 
(0.2–0.6) 

0.5 
(0.3–0.6) 

0.5 
(0.2–0.5) 

0.39 

Site of metastasis, n 
(%)*     

Lymph node 5 (15) 11 (26) 0 0.003 
Bone 25 (74) 30 (70) 13 (100) 0.03 
Solid organ 8 (24) 5 (12) 0 0.02 

CIRS-G Comorbidity 
Severity Index, mean 
(SD) 

1.7 (0.5) 1.7 (0.6) 1.6 (0.4) 0.25 

ECOG PS, n (%)    0.20 
0 12 (38) 16 (39) 5 (38)  
1 16 (50) 25 (61) 2 (33)  
2 4 (13) 0 1 (17)  

Geriatric Variables  
One or more falls in 
the past six months, n 
(%) 

8 (24) 8 (19) 3 (23) 0.26 

OARS-IADL, 
dependency in at least 
one item, n (%) 

16 (47) 14 (33) 4 (31) 0.36 

VES-13, score of ≥3, n 
(%) (frailty or 
vulnerability) 

19 (56) 25 (58) 8 (62) 0.93 

Note. ARAT = androgen axis receptor therapy; Chemo = chemotherapy; CIRS-G 
= Cumulative Illness Rating Scale-Geriatric; Eastern Cooperative Oncology 
Group Performance Status; PSA = prostate-specific antigen; OARS-IADL = Older 
Americans Resources and Services-Instrumental Activities of Daily Living; VES- 
13 = Vulnerable Elders Survey-13. 
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actions included 19 participants being contacted by the genitourinary 
clinic, ten receiving medication advice, and six being referred to palli
ative care). In addition, 74 reminders to participants to call the nurses at 
the genitourinary clinic/CAREpath or proceed to the emergency room 
were given by the research team (some participants received multiple 
reminders due to ongoing severe symptoms). Based on these reminders, 
15 participants called the nurses at the genitourinary clinic, six went to 
the emergency room, and two called the after-hours oncology nurse line. 
Fig. 2 describes the flow of severe symptom follow-up. 

3.4. Objective 3: Participant Satisfaction Rates 

A total of 71 participants (79%) were approached to complete the 
study completion questionnaire and 59 participants (83%) agreed 
(Table 2). Some participants were not approached due to administrative 
issues (n = 10), loss to follow-up (n = 6), language barriers (n = 2), and 
non-adherence (n = 1). Most respondents (n = 55, 95%) were satisfied, 

very satisfied, or extremely satisfied with RSM (Fig. 3). Most 

* Numbers may not add up to 100% as participants can have more than one 
response. 

Fig. 2. Documented clinician and patient responses to severe symptoms (ESAS ≥7). 
Note. ER = emergency room; ESAS = Edmonton Symptom Assessment Scale; GU = genitourinary; HCP = health care prover. 
* Some patients received more than one reminder call for the same symptom episode. 

Table 2 
Study completion questionnaire response rates overall and by cohort.   

Chemo ARAT Ra223 Overall 

Enrolled in study, n 34 43 13 90 
Approached for study completion 

questionnaire1, n 
28 32 11 71 

Completed questionnaire, n 25 25 9 59 
Active Response Rate2, % 89.3 78.1 81.8 83.1 
Total Response Rate3, % 73.5 58.1 69.2 65.6 

Note. ARAT = androgen receptor axis-targeted therapy; Chemo = chemo
therapy; Ra223 = radium-223. 

1 Some participants were not approached due to administrative issues (n =
10), loss to follow-up (n = 6), language barriers (n = 2), and non-adherence (n =
1). 

2 Active response rate was calculated using the number of completed ques
tionnaires and the number of participants approached to complete the 
questionnaire. 

3 Total response rate was calculated using the number of completed ques
tionnaires and the number of participants enrolled in the study. 
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respondents (92%) did not consider stopping participation at any point 
during the study. However, a few considered stopping participation due 
to logistic reasons (e.g., timing of phone calls [n = 2]), inconvenience (i. 
e., time consuming, too many questions asked [n = 2]), and critiques 
about the relevance of the study (e.g., ticking many boxes without seeing 
the benefit [n = 1]). 

3.5. Objective 4: Themes Related to Study Benefits, Challenges, and 
Recommendations 

Most respondents (n = 39, 66%) reported experiencing benefits from 
participating in the study, and a few experienced challenges (n = 7, 
12%). Four themes emerged when participants discussed the benefits of 
participating in this study: having more opportunities to discuss their 
health, gaining motivation to engage in health-promoting behaviours, 
becoming aware of symptom trajectories, and enjoying participating 
and contributing to research (Table 3). Many participants reported that 
the study motivated them to exercise and become more conscious of 
their eating habits. Numerous participants also felt that speaking to 
someone about their health provided psychological benefits such as 
alleviating stress. Some participants reported that the daily ESAS ques
tionnaires helped them to keep track of symptoms that were improving 
and worsening. Finally, some participants expressed enjoyment in tak
ing part in this study, due to the aforementioned benefits and wanting to 
contribute to research for the benefit of future patients. 

Two major themes emerged when participants discussed challenges 
from participating in this study: issues related to digital literacy and 
study logistics (Table 3). Issues related to digital literacy included 
forgetting to check emails to complete questionnaires and navigating the 
survey website. Study logistics included the inconvenient timing of 
questionnaires sent via email, difficulty with quantifying symptoms on a 
10-point scale, and the length of the weekly questionnaire (i.e., too 
many questions). 

When participants discussed recommendations to improve the study 

design, two major themes emerged: the frequency and timing of 
reporting, and the type of questions that were asked (Table 3). Partici
pants expressed that monitoring symptoms for one treatment cycle was 
insufficient to understand the full symptom experience. It was suggested 
that a longer pre-post design would help to understand changes in 
symptoms, weekly questionnaires would be better due to a lack of day- 
to-day variation, and that the questionnaires sent via email were 
received too late in the day. In terms of the style of questions that were 
asked, many participants reported that they were repetitive, lengthy, not 
applicable to chronic conditions or symptoms unrelated to cancer, 
outdated, and could be interpreted in more than one way. Some par
ticipants also preferred to have fewer questions about emotions and 
more questions about physical symptoms. Finally, some participants felt 
that the depth of symptom concerns were not adequately investigated. 

4. Discussion 

We examined the feasibility and acceptability of implementing daily 
RSM in a cohort of older adults with mPC starting one of three main 
therapies. Our results indicate that RSM is both a feasible and acceptable 
intervention for older adults receiving treatment as demonstrated by the 
high rates of recruitment (74%), retention (94%), and response (94%) 
observed in this study. Additionally, 95% of participants reported being 
satisfied, very satisfied, or extremely satisfied with RSM. Qualitative 
feedback from participants at the end of the study also revealed 
numerous benefits of engaging in RSM. These benefits included im
provements in motivation and health-promoting behaviour, having 
more opportunities to discuss their health, becoming aware of symptom 
trajectories, and contributing to health research. Nevertheless, partici
pants in the study also reported challenges using web-based RSM and 
logistical difficulties, such as grading symptoms and the increased time 
invested in responding to lengthy questionnaires. 

These findings align with a recent systematic review on the use of 
RSM across various chronic diseases [51]. In oncology studies, there 

Fig. 3. Participants’ overall level of satisfaction with the TOPCOP2 study. 
Note. ARAT = androgen receptor axis-targeted therapy; Chemo = chemotherapy; Ra223 = radium-223. 
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were high response rates when participants were asked to report their 
symptoms weekly or monthly [51]. TOPCOP2 supports these findings, 
while suggesting that more frequent monitoring is also feasible for most 
participants but increases participant burden. Similarly, these results are 
consistent with the feasibility and acceptability results of an RSM study 
conducted in Mexico, which also focused on older adults with cancer 
[24]. Previously described benefits of engaging in RSM have also been 
replicated in this study, particularly through initiating discussions 

between patients and health care providers regarding symptoms [18]. 
These findings expand upon the existing RSM literature by providing 

insights into older patients’ preferences around RSM. For instance, 
participants in this study were given the choice of web-based or 
telephone-based monitoring. Although most participants opted for web- 
based monitoring, 38% of participants preferred traditional telephone- 
based monitoring with a member of the research team. Moreover, 
nearly 20% of participants were not comfortable with using the internet 
at baseline. These findings suggest that RSM trials and implementation 
programs need to incorporate both web-based and phone-based options 
to maximize inclusion of older adults. Among the major RSM studies, we 
identified eleven trials or implementation studies using web-based/ 
electronic monitoring [18,52–62], three trials using an automated 
telephone system [52,63,64], and two studies using manual telephone 
calls from a clinician [65,66]. Given that previous studies on RSM have 
not given participants the option to choose an RSM modality [18,52,64] 
and many older adults may not feel comfortable with smartphone/ 
internet use [67], our study highlights the need to incorporate patient 
preferences into RSM approaches. In addition, the psychological benefit 
of being able to regularly discuss health issues with the research team 
was a recurring theme in qualitative interviews. Therefore, symptom 
monitoring modalities involving contact with a staff member may pro
vide additional benefits compared to automated monitoring (e.g., 
interactive voice technology, automated telephone interviewing), 
although this is more resource-intensive than automated approaches 
and further investigation is needed. 

This study has multiple strengths and contributes to the RSM liter
ature in several ways. Firstly, it is one of the few studies that have 
examined the use of RSM in an older population with advanced disease 
receiving chemotherapy and non-chemotherapy-based treatments. 
Despite long-standing stereotypes regarding the aversion of older adults 
toward the use of digital technologies, RSM was still found to be feasible 
and acceptable among this demographic [68]. However, regardless of 
treatment type, the feasibility and perceived benefits of RSM were 
similar. Finally, this study explored the use of daily symptom moni
toring, which is known to be more demanding for both patients and staff. 
Similar to previous studies using weekly, biweekly, or longer intervals of 
reporting, a high retention and response rate was observed [51]. These 
findings begin to reveal the optimal demographic and frequency char
acteristics of a successful RSM intervention. 

It should also be noted that this study has some limitations. The lack 
of a control group makes it difficult to determine whether RSM leads to 
greater improvements in health outcomes as compared to usual care and 
follow-up. As the focus of this study was on feasibility, further research 
exploring the clinical and health services outcomes of RSM is needed to 
determine its utility. For practical reasons, we were not able to conduct 
RSM on weekends, holidays, or outside of regular working hours. We 
also did not conduct RSM beyond one treatment cycle. These constraints 
may have affected the completion and retention rates, as well as the 
outcomes of alerts. In addition, noticeable differences in feasibility be
tween treatment cohorts were not observed. However, we had a smaller 
number of radium-223 participants compared to the other cohorts and 
thus differences within this treatment arm may not have been made 
apparent. Although response rates for interviews were high, it is possible 
that participants who declined to be interviewed were less satisfied with 
the study. Moreover, our estimated response rates to the triggered 
questionnaire were based on a microcapture technique, which produces 
some uncertainty. Notably, our results may be susceptible to volunteer 
bias as participants in this study may have had a higher level of edu
cation, physical functioning, and digital literacy. Thus, additional 
research with a more diverse sample is warranted. Finally, the ongoing 
COVID-19 pandemic created challenges in recruiting participants and 
resulted in a longer recruitment period. 

Although the findings from this study align with the existing litera
ture on RSM, more research exploring the use of RSM as an early- 
intervention strategy is needed in the context of geriatric oncology. A 

Table 3 
Qualitative feedback from participants regarding daily remote symptom moni
toring (RSM).  

Theme Quotes 

Benefits from participating in RSM 
Appreciated being able to discuss their 

health more often (n = 14) 
“I got a chance every morning to talk 
about my symptoms. Psychologically 
that is a benefit.” (Age 76, ARAT) 

Gained motivation to engage in health- 
promoting behaviours (e.g., exercise, 
diet, etc.) (n = 9) 

“Instead of laying down to recover when 
pain or discomfort arose, I opted for 
slow persistent walking instead and 
then resting or napping. While it was 
difficult to do so, I found myself feeling 
more stamina and quick recovery.” (Age 
74, chemo) 
“Structure, conscience regarding 
watching diet.” (Age 67, ARAT) 
“Improve my condition and I have to 
leave the house to walk and that 
benefits. Heart works better, heart rate 
improved ever since I started walking 
and fainting almost completely 
stopped.” (Age 79, Ra223) 

Becoming more aware of symptom 
trajectories (e.g., improvements/ 
declines) (n = 7) 

“Allows me to keep track of symptoms 
that are getting better/worse.” (Age 77, 
Ra223) 

Enjoyed participating in the study and 
contributing to research (n = 2) 

“Whatever helps the cause helps me.” 
(Age 71, ARAT) 
“I felt gratitude for my treatment and 
happy to participate” (Age 78, ARAT)  

Challenges from participating in RSM 
Logistic (e.g., remembering where the 

study phone is, email vs phone 
questionnaires, timing of 
questionnaires) (n = 5) 

“By email was faster, telephone took 
longer” (Age 67, ARAT) 
“Some quandary. I could not answer 
some of the questions correctly (i.e., 
insomnia)” (Age 78, ARAT) 
“Daily calls a little inconvenient but I 
got used to it and appreciated the calls.” 
(Age 81, ARAT) 

Issues related to digital literacy (e.g., 
forgetting to check emails, navigating 
the survey website) (n = 2) 

“Did not see the emails and did not 
complete all (every day)” (Age 87, 
Chemo)  

Recommendations to Improve the Study Design 
Types of questions asked (n = 19) “I think I would probably ask more 

questions about particular kinds of 
movement and exercises that might be 
helpful. So for instance, I’ve been doing 
Qigong and Tai-chi for like 25 years. 
That’s very useful for me…” (Age 74, 
Chemo) 
“Some of them seemed a bit repetitive.” 
(Age 80, Chemo) 
“…You ask how was your pain from 1 to 
10, how was your anxiety from 1 to 10. I 
think perhaps should be made a little 
more clear, because how do I express the 
pain, how do I measure myself. In my 
mind, what’s a 10 – when you’re at the 
edge of the cliff?” (Age 84, Ra223) 

Frequency and timing of questionnaires 
(n = 7) 

“…maybe once a week instead of one 
everyday report.” (Age 79, Ra223) 

Note. Chemo = chemotherapy; ARAT = androgen receptor axis-targeted ther
apy; Ra223 = radium-223. 
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larger trial with a control group would be ideal to establish the differ
ences between RSM and usual care and follow-up. Moreover, research 
focusing on clinician responses and patient health outcomes during RSM 
is warranted, as the benefits of RSM in older adults remain poorly un
derstood. An exploration of varying frequencies of RSM is also impera
tive to determine the optimal timing of RSM that balances both patient 
and staff burden along with its benefits. Qualitative feedback provided 
by participants suggested that the triggered questionnaires may have 
been burdensome and, thus, a simplified approach to RSM in future 
studies should be examined (e.g., rapid weekly screening followed by 
nurse telephone follow up based on severity thresholds). In addition, 
weekly rather than daily monitoring and longer follow-up periods were 
suggested by some participants in qualitative interviews. Finally, an 
exploration of ways to integrate RSM into existing clinical programs (e. 
g., oral anti-cancer programs led by pharmacy teams) would aid in the 
future implementation of RSM. 
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observatory: Cancer today. Int Agency Res Cancer 2020. https://gco.iarc.fr/today 
[accessed September 28, 2022]. 

[6] Berger NA, Savvides P, Koroukian SM, Kahana EF, Deimling GT, Rose JH, et al. 
Cancer in the elderly. Trans Am Clin Climatol Assoc 2006;117:147. 

[7] Soto-Perez-de-Celis E, de Glas NA, Hsu T, Kanesvaran R, Steer C, Navarrete- 
Reyes AP, et al. Global geriatric oncology: achievements and challenges. J Geriatr 
Oncol 2017;8:374–86. https://doi.org/10.1016/J.JGO.2017.06.001. 

[8] Given B, Given CW. Older adults and cancer treatment. Cancer 2008;113:3505–11. 
https://doi.org/10.1002/CNCR.23939. 

[9] Romanow RJ. Building on values: the future of. Health Care Can 1987:1–392. https 
://publications.gc.ca/collections/Collection/CP32-85-2002E.pdf. accessed August 
3, 2022. 

[10] Tam T. Aging and chronic diseases: a profile of Canadian seniors. Government of 
Canada; 2021. https://www.canada.ca/en/public-health/services/publications/ 
diseases-conditions/aging-chronic-diseases-profile-canadian-seniors-report.html. 
accessed August 3, 2023. 

[11] Atella V, Piano Mortari A, Kopinska J, Belotti F, Lapi F, Cricelli C, et al. Trends in 
age-related disease burden and healthcare utilization. Aging Cell 2019:18. https:// 
doi.org/10.1111/ACEL.12861. 

[12] Shahrokni A, Loh KP, Wood WA. Toward modernization of geriatric oncology by 
digital health technologies. Am Soc Clin Oncol Educ Book 2020;40:209–15. 
https://doi.org/10.1200/EDBK_279505. 

[13] Loh KP, McHugh C, Mohile SG, Mustian K, Flannery M, Klepin H, et al. Using 
information technology in the assessment and monitoring of geriatric oncology 
patients. Curr Oncol Rep 2018;20:25. https://doi.org/10.1007/S11912-018-0672- 
3. 

[14] Coombs LA, Ellington L, Fagerlin A, Mooney K. Age is not a barrier: older adults 
with Cancer derive similar benefit in a randomized controlled trial of a remote 
symptom monitoring intervention compared with younger adults. Cancer Control 
2020:27. https://doi.org/10.1177/1073274820968878. 

[15] Kalsi T, Babic-Illman G, Fields P, Hughes S, Maisey N, Ross P, et al. The impact of 
low-grade toxicity in older people with cancer undergoing chemotherapy. Br J 
Cancer 2014;111:2224. https://doi.org/10.1038/BJC.2014.496. 

[16] Basch E, Schrag D, Henson S, Jansen J, Ginos B, Stover AM, et al. Effect of 
electronic symptom monitoring on patient-reported outcomes among patients with 
metastatic Cancer: a randomized clinical trial. JAMA 2022. https://doi.org/ 
10.1001/JAMA.2022.9265. 

[17] Basch E, Deal AM, Dueck AC, Scher HI, Kris MG, Hudis C, et al. Overall survival 
results of a trial assessing patient-reported outcomes for symptom monitoring 
during routine Cancer treatment. JAMA 2017;318:197–8. https://doi.org/ 
10.1001/JAMA.2017.7156. 

[18] Basch E, Deal AM, Kris MG, Scher HI, Hudis CA, Sabbatini P, et al. Symptom 
monitoring with patient-reported outcomes during routine Cancer treatment: a 
randomized controlled trial. J Clin Oncol 2016;34:557. https://doi.org/10.1200/ 
JCO.2015.63.0830. 

[19] Mir O, Ferrua M, Fourcade A, Mathivon D, Duflot-Boukobza A, Dumont S, et al. 
Digital remote monitoring plus usual care versus usual care in patients treated with 
oral anticancer agents: the randomized phase 3 CAPRI trial. Nat Med 2022;28: 
1224–31. https://doi.org/10.1038/s41591-022-01788-1. 2022 28:6. 

[20] Denis F, Basch E, Septans AL, Bennouna J, Urban T, Dueck AC, et al. Two-year 
survival comparing web-based symptom monitoring vs routine surveillance 
following treatment for lung Cancer. JAMA 2019;321:306–7. https://doi.org/ 
10.1001/JAMA.2018.18085. 

[21] Nipp RD, Horick NK, Deal AM, Rogak LJ, Fuh C, Greer JA, et al. Differential effects 
of an electronic symptom monitoring intervention based on the age of patients with 
advanced Cancer. Ann Oncol 2020;31:123. https://doi.org/10.1016/J. 
ANNONC.2019.09.003. 

[22] Lam K, Lu AD, Shi Y, Covinsky KE. Assessing telemedicine Unreadiness among 
older adults in the United States during the COVID-19 pandemic. JAMA Intern Med 
2020;180:1389–91. https://doi.org/10.1001/JAMAINTERNMED.2020.2671. 

[23] Rao A, Cohen HJ. Symptom management in the elderly cancer patient: fatigue, 
pain, and depression. J Natl Cancer Inst Monogr 2004:150–7. https://doi.org/ 
10.1093/JNCIMONOGRAPHS/LGH031. 

[24] Soto-Perez-De-Celis E, Kim H, Rojo-Castillo MP, Sun CL, Chavarri-Guerra Y, 
Navarrete-Reyes AP, et al. A pilot study of an accelerometer-equipped smartphone 
to monitor older adults with cancer receiving chemotherapy in Mexico. J Geriatr 
Oncol 2018;9:145–51. https://doi.org/10.1016/J.JGO.2017.09.008. 

[25] Tran C, Dicker A, Leiby B, Gressen E, Williams N, Jim H. Utilizing digital health to 
collect electronic patient-reported outcomes in prostate Cancer: single-arm pilot 
trial. J Med Internet Res 2020:22. https://doi.org/10.2196/12689. 

[26] Mooney KH, Beck SL, Friedman RH, Farzanfar R. Telephone-linked Care for Cancer 
Symptom Monitoring. Cancer Pract 2002;10:147–54. https://doi.org/10.1046/ 
J.1523-5394.2002.103006.X. 

[27] Shrestha A, Martin C, Burton M, Walters S, Collins K, Wyld L. Quality of life versus 
length of life considerations in cancer patients: a systematic literature review. 
Psychooncology 2019;28:1367–80. https://doi.org/10.1002/PON.5054. 

[28] Browne RH. On the use of a pilot sample for sample size determination. Stat Med 
1995;14:1933–40. https://doi.org/10.1002/SIM.4780141709. 

[29] Thabane L, Ma J, Chu R, Cheng J, Ismaila A, Rios LP, et al. A tutorial on pilot 
studies: the what, why and how. BMC Med Res Methodol 2010;10:1–10. https:// 
doi.org/10.1186/1471-2288-10-1/TABLES/3. 

[30] Hertzog MA. Considerations in determining sample size for pilot studies. Res Nurs 
Health 2008;31:180–91. https://doi.org/10.1002/NUR.20247. 

[31] Alibhai SMH, Aziz S, Manokumar T, Timilshina N, Breunis H. A comparison of the 
CARG tool, the VES-13, and oncologist judgment in predicting grade 3+ toxicities 
in men undergoing chemotherapy for metastatic prostate cancer. J Geriatr Oncol 
2016;8:31–6. https://doi.org/10.1016/J.JGO.2016.09.005. 

[32] Saliba D, Elliott M, Rubenstein LZ, Solomon DH, Young RT, Kamberg CJ, et al. The 
vulnerable elders survey: a tool for identifying vulnerable older people in the 
community. J Am Geriatr Soc 2001;49:1691–9. https://doi.org/10.1046/J.1532- 
5415.2001.49281.X. 

[33] Hamaker ME, Jonker JM, de Rooij SE, Vos AG, Smorenburg CH, van Munster BC. 
Frailty screening methods for predicting outcome of a comprehensive geriatric 
assessment in elderly patients with cancer: a systematic review. Lancet Oncol 2012: 
13. https://doi.org/10.1016/S1470-2045(12)70259-0. 

[34] Fillenbaum GG. Screening the elderly. J Am Geriatr Soc 1985;33:698–706. https:// 
doi.org/10.1111/J.1532-5415.1985.TB01779.X. 

G. Feng et al.                                                                                                                                                                                                                                    

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en abril 28, 2023. 
Para uso personal exclusivamente. No se permiten otros usos sin autorización. Copyright ©2023. Elsevier Inc. Todos los derechos reservados.

https://doi.org/10.1016/j.jgo.2023.101469
https://doi.org/10.1016/j.jgo.2023.101469
https://cdn.cancer.ca/-/media/files/research/cancer-statistics/2021-statistics/2021-pdf-en-final.pdf
https://cdn.cancer.ca/-/media/files/research/cancer-statistics/2021-statistics/2021-pdf-en-final.pdf
https://doi.org/10.3322/CAAC.21660
https://doi.org/10.3322/CAAC.21660
https://doi.org/10.1002/IJC.33588
https://doi.org/10.1503/CMAJ.212097/TAB-RELATED-CONTENT
https://doi.org/10.1503/CMAJ.212097/TAB-RELATED-CONTENT
https://gco.iarc.fr/today
http://refhub.elsevier.com/S1879-4068(23)00066-8/rf0030
http://refhub.elsevier.com/S1879-4068(23)00066-8/rf0030
https://doi.org/10.1016/J.JGO.2017.06.001
https://doi.org/10.1002/CNCR.23939
https://publications.gc.ca/collections/Collection/CP32-85-2002E.pdf
https://publications.gc.ca/collections/Collection/CP32-85-2002E.pdf
https://www.canada.ca/en/public-health/services/publications/diseases-conditions/aging-chronic-diseases-profile-canadian-seniors-report.html
https://www.canada.ca/en/public-health/services/publications/diseases-conditions/aging-chronic-diseases-profile-canadian-seniors-report.html
https://doi.org/10.1111/ACEL.12861
https://doi.org/10.1111/ACEL.12861
https://doi.org/10.1200/EDBK_279505
https://doi.org/10.1007/S11912-018-0672-3
https://doi.org/10.1007/S11912-018-0672-3
https://doi.org/10.1177/1073274820968878
https://doi.org/10.1038/BJC.2014.496
https://doi.org/10.1001/JAMA.2022.9265
https://doi.org/10.1001/JAMA.2022.9265
https://doi.org/10.1001/JAMA.2017.7156
https://doi.org/10.1001/JAMA.2017.7156
https://doi.org/10.1200/JCO.2015.63.0830
https://doi.org/10.1200/JCO.2015.63.0830
https://doi.org/10.1038/s41591-022-01788-1
https://doi.org/10.1001/JAMA.2018.18085
https://doi.org/10.1001/JAMA.2018.18085
https://doi.org/10.1016/J.ANNONC.2019.09.003
https://doi.org/10.1016/J.ANNONC.2019.09.003
https://doi.org/10.1001/JAMAINTERNMED.2020.2671
https://doi.org/10.1093/JNCIMONOGRAPHS/LGH031
https://doi.org/10.1093/JNCIMONOGRAPHS/LGH031
https://doi.org/10.1016/J.JGO.2017.09.008
https://doi.org/10.2196/12689
https://doi.org/10.1046/J.1523-5394.2002.103006.X
https://doi.org/10.1046/J.1523-5394.2002.103006.X
https://doi.org/10.1002/PON.5054
https://doi.org/10.1002/SIM.4780141709
https://doi.org/10.1186/1471-2288-10-1/TABLES/3
https://doi.org/10.1186/1471-2288-10-1/TABLES/3
https://doi.org/10.1002/NUR.20247
https://doi.org/10.1016/J.JGO.2016.09.005
https://doi.org/10.1046/J.1532-5415.2001.49281.X
https://doi.org/10.1046/J.1532-5415.2001.49281.X
https://doi.org/10.1016/S1470-2045(12)70259-0
https://doi.org/10.1111/J.1532-5415.1985.TB01779.X
https://doi.org/10.1111/J.1532-5415.1985.TB01779.X


Journal of Geriatric Oncology 14 (2023) 101469

9

[35] Oken M, Creech R, Tormey D, Horton J, Davis T, McFadden E, et al. Toxicity and 
response criteria of the eastern cooperative oncology group. Am J Clin Oncol 1982; 
5:649–55. 

[36] Miller MD, Paradis CF, Houck PR, Mazumdar S, Stack JA, Rifai AH, et al. Rating 
chronic medical illness burden in geropsychiatric practice and research: 
application of the cumulative illness rating scale. Psychiatry Res 1992;41:237–48. 
https://doi.org/10.1016/0165-1781(92)90005-N. 

[37] Philip J, Smith WB, Craft P, Lickiss N. Concurrent validity of the modified 
Edmonton symptom assessment system with the Rotterdam symptom checklist and 
the brief pain inventory. Support Care Cancer 1998;6:539–41. https://doi.org/ 
10.1007/S005200050212. 

[38] Pautex S, Vayne-Bossert P, Bernard M, Beauverd M, Cantin B, Mazzocato C, et al. 
Validation of the French version of the Edmonton symptom assessment system. 
J Pain Symptom Manage 2017;54:721–726.e1. https://doi.org/10.1016/J. 
JPAINSYMMAN.2017.07.032. 

[39] Paiva CE, Manfredini LL, Paiva BSR, Hui D, Bruera E. The Brazilian version of the 
Edmonton symptom assessment system (ESAS) is a feasible, valid and reliable 
instrument for the measurement of symptoms in advanced Cancer patients. PloS 
One 2015:10. https://doi.org/10.1371/JOURNAL.PONE.0132073. 

[40] Richardson LA, Jones GW. A review of the reliability and validity of the Edmonton 
symptom assessment system. Curr Oncol 2009;16:55. https://doi.org/10.3747/CO. 
V16I1.261. 

[41] Carvajal A, Centeno C, Watson R, Bruera E. A comprehensive study of 
psychometric properties of the Edmonton symptom assessment system (ESAS) in 
Spanish advanced cancer patients. Eur J Cancer 2011;47:1863–72. https://doi.org/ 
10.1016/J.EJCA.2011.03.027. 

[42] Kwon JH, Nam SH, Koh S, Hong YS, Lee KH, Shin SW, et al. Validation of 
Edmonton symptom assessment system in Korean Cancer patients. J Pain Symptom 
Manage 2013;46:947–56. https://doi.org/10.1016/J. 
JPAINSYMMAN.2013.01.012. 

[43] Cleeland CS. The brief pain inventory: User guide. https://www.mdanderson.org/d 
ocuments/Departments-and-Divisions/Symptom-Research/BPI_UserGuide.pdf; 
2009. 

[44] Stein KD, Jacobsen PB, Blanchard CM, Thors C. Further validation of the 
multidimensional fatigue symptom inventory-short form. J Pain Symptom Manage 
2004;27:14–23. https://doi.org/10.1016/J.JPAINSYMMAN.2003.06.003. 

[45] Kroenke K, Spitzer RL, Williams JBW. The PHQ-9: validity of a brief depression 
severity measure. J Gen Intern Med 2001;16:606–13. https://doi.org/10.1046/ 
J.1525-1497.2001.016009606.X. 

[46] Spitzer RL, Kroenke K, Williams JBW, Löwe B. A brief measure for assessing 
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