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Abstract

Purpose Patients receiving cancer treatments experience many treatment-related symptoms. Telehealth is increasingly being
used to support symptom management. The overall aim was to determine the effectiveness of nurse-led telehealth symptom
management interventions for patients with cancer receiving systemic or radiation therapy compared to usual care on health
service use, quality of life, and symptom severity.

Methods A systematic review was conducted following the Cochrane Handbook and PRISMA reporting guidelines. Five
electronic databases were searched. Two independent reviewers screened articles and extracted data. Meta-analysis was
performed if data were clinically and methodologically homogeneous. Subanalysis was conducted on reactive and scheduled
telehealth interventions.

Results Of 7749 citations screened, 10 studies were included (8 randomized control trials, 2 quasi-experimental). Five were
reactive telehealth interventions with patient-initiated contact and five evaluated scheduled telehealth interventions initiated
by nurses. Compared to usual care (typically patient-initiated calls), nurse-led telehealth interventions for symptom manage-
ment showed no statistically significant difference in hospitalizations, emergency department visits, or unscheduled clinic
visits. Two of three studies of reactive telehealth interventions showed improved quality of life. All telehealth interventions
showed reduction in the severity of most symptoms. Pain severity was significantly reduced (standard mean difference — 0.54;
95% CI—0.88,—0.19). Significant heterogeneity prevented meta-analysis for most outcomes.

Conclusion Few studies evaluated nurse-led telehealth interventions for cancer symptom management. Compared to usual
care, patients exposed to telehealth interventions had reduced symptom severity and no difference in health services use.
Future research should focus on better reporting intervention characteristics and consistently measuring outcomes.
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Introduction

While undergoing cancer treatment, patients often experi-
ence treatment-related symptoms such as fatigue, pain, nau-
D4 Dawn Stacey sea, constipation, or anxiety [1, 2]. Symptoms are typically

dstacey @uottawa.ca monitored during regularly scheduled clinic visits or patients
reach out to their clinical team if they have concerns between
visits. Given symptoms can affect patients’ daily function
and can escalate quickly to be life-threatening, patients often
have unscheduled clinic visits, emergency department (ED)
visits, hospitalizations, and reduced quality of life (QOL)
[3-7]. Hence, symptom management is an essential part of
patients’ care throughout treatment and requires collabora-
tion between healthcare professionals and patients [8].
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Remote symptom management is provided through tele-
health services, where patients can connect at a distance with
their healthcare providers between clinic visits. Although
telehealth has been used for years, the demand has grown
exponentially in the wake of the worldwide COVID-19 pan-
demic with the need to limit potential exposure, especially
for those with high-risk conditions such as cancer [9]. It is
therefore important to determine if telehealth is an effective
approach for care in the cancer population.

Telehealth uses forms of communication or information
technologies to provide remote healthcare to patients [10].
A range of technologies such as telephones, mobile phones,
internet-based and smartphone applications have been used
for patients with cancer [11-17]. Telehealth interventions
can come in two forms, (1) pre-scheduled communications
based on the timing of treatments, typically initiated by the
healthcare provider (scheduled interventions), or (2) symp-
tom response communications by the healthcare providers
in response to a patient-initiated phone call or an automated
alert, triggered by a patient’s self-assessment exceeding a
pre-defined threshold (reactive interventions). Patient self-
reported outcome (PRO) measures which generate the auto-
mated alerts have been shown to improve patient-provider
communication and patient satisfaction [18-20].

Nurses typically provide telehealth services, including
responding to automated alerts, assessing symptom sever-
ity, guiding patients in self-care, and triaging those with
severe symptoms [21]. Nurse-led telehealth interventions
for patients with cancer have been reported to improve
patient’s self-care, provide more timely access to resources
for symptom management and healthcare professionals, and
increase convenience and flexibility [22—-24]. Despite this,
little is known about the effect of telehealth interventions
on health service utilization (HSU) and QOL [19, 25-27].
Furthermore, previous systematic reviews have focused
on specific types of telehealth interventions (telephone or
internet-based), have been limited by cancer type, or only
included participants being monitored for recurrence once
treatment was completed [19, 27-30].

The overall aim was to determine the effectiveness of
nurse-led telehealth symptom management interventions
(D) for patients with cancer receiving systemic or radiation
therapy (P) compared to usual care (C) on HSU, QOL, and
symptom severity (O).

Methods

A systematic review was conducted using the Cochrane
Handbook for Systematic Reviews and Preferred Reporting
Items for Systematic Review and Meta-Analysis (PRISMA)
following an a priori protocol [31, 32].
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Eligibility criteria

Based on the PICOS framework, the population of interest
(P) was patients with cancer, including all tumor types and
stages of disease, receiving systemic (chemotherapy, tar-
geted therapy, immunotherapy, hormonal therapy) or radia-
tion therapy within 4 weeks of study enrollment. There were
no participant age restrictions. Interventions (I) included
nurse-led telehealth interventions (telephone calls, video
technology, emails, web-based systems, text messaging,
mobile applications) for cancer symptom monitoring and
management [10]. Studies that delivered the intervention by
healthcare professionals other than nurses or nurse practi-
tioners (NPs) or included a non-outpatient intervention were
excluded. The comparator (C) was usual care. If the control
group included another form of telehealth intervention, the
study was excluded. The primary outcome (O) was HSU (ED
visits, unscheduled hospitalization, unplanned clinic visits).
Secondary outcomes included QOL and symptom severity.
Included study designs (S) were experimental (quantitative
randomized control trials (RCTs), quasi-randomized control
trials, non-randomized control trials, and quasi-experimental
(controlled before-after (CBA)) and controlled interrupted
time series with no date limits. These designs allow for
direct comparison of treatment to standard of care while
minimizing bias. The study duration was restricted to studies
that were at least 4 weeks. Conference abstracts, theses, and
dissertations were excluded. Only studies in English were
included.

Search strategy and study selection

We searched MEDLINE via OVID, Embase via OVID,
Cochrane Central Register of Controlled Trials (CEN-
TRAL); CINAH; PsycINFO; and clinicalTrials.gov (Online
Resource 1) as of March 10, 2021, for relevant citations
using individualized search strategies for each database.
Citations from each database search were exported to Covi-
dence for removing duplicates and screening [33]. Two
reviewers (CK, CD, NM) independently screened titles and
abstracts for eligibility, and then full-text articles identified
for inclusion. At each step, consensus was reached by group
discussion to resolve disagreements.

Data extraction

Two reviewers individually extracted data from all included
studies, using a standardized data extraction template
adapted from the Cochrane handbook [31]. This included
study characteristics (study design, aim), participant char-
acteristics (age, gender, cancer type, cancer treatment,
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inclusion and exclusion criteria), study eligibility, details of
telehealth intervention (mode of delivery—telephone, text,
web-based application, etc.; healthcare provider respond-
ent—nurse or NP), outcomes measured (HSU, QOL, symp-
toms), instruments used, results of outcomes including
timing of measurement, conflicts of interest, and funding
sources. The intervention characteristics were synthesized
into a TIDieR table including intervention of interest; inter-
vention (materials and procedures); comparator; provider of
intervention; mode of delivery; when and how much; and
tailoring [34].

Risk of bias in individual studies

To assess for risk of bias, two reviewers independently
appraised the included studies. The Cochrane Collaboration
7-item tool was used to evaluate RCTs (Figs. 1 and 2) [35].
The ROBINS-I tool was used to evaluate non-randomized
studies in 7 domains and to assess bias overall [36].

Data analysis

Data was analyzed in accordance with the Cochrane Hand-
book for Systematic Reviews of Interventions using Review
Manager software (RevMan, version 5.4) [31]. HSU was
assessed as total number of visits, while post-intervention
QOL and symptom scores were extracted as means and
standard deviations. The number of patients who provided
data for each assessment was extracted, and when ranges
were provided, the upper limit was taken to give the most
conservative denominator.

Meta-analysis was performed if data was clinically and
methodologically homogeneous. Due to different scales
used for outcome measures, random-effects models with
inverse variance weighting were used to calculate stand-
ard mean differences (SMD), with 95% confidence inter-
vals (CIs) in outcomes between intervention and control
groups. RCTs and quasi-randomized studies were analyzed
separately. Where outcomes were assessed at multiple time
points, values from similar post-intervention time points
were chosen for analysis. Significant statistical heterogene-
ity was considered if I* was greater than 50%, and in such
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Fig.2 Risk of bias summary: review authors’ judgements about each
risk of bias item for each included randomized control trial

cases, subgroup analyses were performed to assess for pos-
sible causes and effects of heterogeneity [31]. Subgroup
analysis was performed if data was available, based on
the type of telehealth intervention (scheduled vs reactive

Fig. 1 Risk of bias graph:
review authors’ judgements
about each risk of bias item pre-
sented as percentages across all
included randomized controlled
trials
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intervention). Sensitivity analysis was performed to deter-
mine the effect of excluding studies with high risk of bias.

When there was insufficient reporting of an outcome or
differences in outcome measures (e.g., total days of symp-
toms rather than symptom scores), such that data could not
be combined for meta-analysis, a descriptive synthesis of the
outcome was reported. Certainty of findings was evaluated
using the GRADE Working Group grades of evidence [37].

Deviations from protocol

There were two deviations from the protocol. Conference
abstracts were excluded due to absence of peer review. As
a result of limited study numbers, all instruments to meas-
ure outcomes were included in this review and none was
excluded based on having limited psychometric properties.

Results

In the search completed on March 21, 2021, there were 7749
citations after duplicates were removed, 178 full-text studies
were assessed, and 10 were included (Fig. 3) [11, 14, 17,
23, 38—43]. The most common reasons for exclusion during
full-text review were trial protocols or ineligible interven-
tions (Online Resource 1). Reviewing the references of the

Fig.3 Study flow diagram
12602 records

identified through
database searching

included studies and relevant systematic reviews did not
reveal any additional studies.

Study characteristics

Eight RCTs and 2 quasi-experimental studies (CBA design)
were included, which evaluated 2315 participants (Table 1).
Five studies were conducted in the USA [11, 17, 41-43] and
one each in Canada [14], France [38], Italy [39], Hong Kong
[23], and Turkey [40]. Seven studies evaluated heterogene-
ous samples of patients with cancer, two studies included
patients with lung cancer [40, 43], and one study included
women with breast cancer [23]. Nine studies evaluated
adults (18 years or older) [11, 17, 23, 38—43] and one study
evaluated adolescents (1218 years) [14].

In five studies, nurses or NPs were alerted if self-
reported symptoms increased rapidly or were above a
pre-defined threshold (reactive intervention) [11, 14, 17,
41, 43]. In the other five studies, nurses or NPs contacted
patients at pre-defined times (scheduled interventions)
[23, 38—40, 42]. Scheduled interventions only used the
telephone as a mode of delivery, whereas reactive inter-
ventions used telephone-, web-, or smartphone-based sys-
tems. Two studies included symptom monitoring in the
control arms but the self-reported symptom levels were
not provided to the participant’s care team and did not
trigger any response, thereby meeting the inclusion criteria
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Table 1 Characteristics of included studies

Study

Participants Intervention Outcomes of interest

Scheduled interventions

Bouleftour 2021 [38]
RCT, France

Cirillo 2020 [39]
RCT, Italy

Lai 2019 [23]
RCT, Hong Kong

Traeger 2015 [42]
RCT, USA

Hintistan 2017 [40]
Before-after study, Turkey

Reactive interventions

Basch 2016 [17]
RCT, USA

Kornblith 2006 [41]
RCT, USA

184 adults with solid or hematologic  Pre-scheduled nurse-led telephone Hospitalizations, QOL, symptom
malignancy initiating oral chemo- calls severity
therapy
e Intervention: n =92, median (IQR)
age 68 (60-78) years, female 43
(46.7%)
e Control: =91, median (IQR) age
73 (65-78) years, female 40 (44%)

432 adults with any cancer initiating  Pre-scheduled nurse-led telephone (Unscheduled and avoidable) clinic
oral chemotherapy calls visits and ED visits*, symptom

e Intervention: n=212, mean (SD) severity
age 68.9 (10.9) years, female 92
(50%)

e Control: n=220, mean (SD) age
69.9 (10.1) years, female 95 (49%)

120 females with stage I to III breast Pre-scheduled nurse-led telephone QOL¥*, symptom severity
cancer starting chemotherapy calls

e Intervention: n=>58, mean (SD) age
51.55 (8.82) years

e Control: n=62, mean (SD) age
50.58 (9.25) years

120 adults with non-metastatic Pre-scheduled NP-led telephone calls Symptom severity*
breast, colorectal, or lung cancer
starting chemotherapy
e Intervention: n=060, 44
(73.3%) < 65 years old, female 44
(73.3%)
e Control: n=60, 41
(68.3%) < 65 years old, female 44

(73.3%)
80 adults with stage I to III lung Pre-scheduled nurse-led telephone QOL, symptom severity*
cancer on chemotherapy calls

o Intervention: n =30, <49 years
8 (26.7%), 50-59 years 15
(50%), > 60 years 7 (23.3%), female
6 (20%)

e Control: n=30, <49 years:
7 (23.3%), 50-59 years: 8
(26.7%), > 60 years: 15 (50%),
female 4 (13.3%)

539 adults with metastatic breast, Symptom reporting via web-based ED visits, hospitalizations, QOL*
genitourinary, gynecologic, or lung  interface
cancer on chemotherapy
e Intervention: n =286, median
(IQR) age 59 (30-85) years, female
184 (64%)
e Control: =253, median (IQR) age
60 (26-88) years, female 152 (60%)

189 adults with advanced stage Pre-scheduled telephone calls with QOL, symptom severity*
breast, colon, or prostate cancer on  non-nurse trained monitors
treatment

e Intervention: n =69, mean (SD) age
73 (5.7) years, female 48 (33%)

e Control: n=62, mean (SD) age 74
(6.8) years, female 47 (29%)
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Table 1 (continued)

Study Participants

Intervention

Outcomes of interest

Mooney 2017 [11]
RCT, USA

358 adults with any cancer starting
chemotherapy

e Intervention: n= 180, mean (SD)
age 54.77 (12.17) years, female 135
(75%)

e Control: n=178, mean (SD) age
56.79 (10.54) years, female 135
(76%)

253 adults with stage III or IV lung
cancer on chemotherapy

e Intervention: n= 123, mean (SD)
age 61 (10.3) years, male 57
(46.3%)

e Control: n= 130, mean (SD) age
60.2 (10.1) years, male 68 (52.3%)

Yount 2014 [43]
RCT, USA

Jibb 2017 [14]
Before-after study, Canada  having pain
e Mean (SD) age 14.2 (1.7) years,

female 17 (43%)

Symptom reporting via telephone
voice reporting system

Symptom reporting via telephone
keypad system

40 adolescents diagnosed with cancer Symptom reporting via web-based
smartphone application

Symptom severity*

Unscheduled clinic visits, ED visits,
hospitalizations, QOL, symptom
severity

QOL, symptom severity

RCT randomized control trial, /QR interquartile range, QOL quality of life, ED emergency department

*® .
Primary outcome

[11, 43]. The other control arms addressed symptoms at
scheduled clinic visits or by patient-initiated telephone
calls. The timing of symptom monitoring and management
was highly variable, ranging in frequency from twice daily
to monthly (Table 2). Studies also varied in duration from
28 days to 6 months.

Most studies received funding from hospitals, univer-
sities, or national-level granting agencies [11, 14, 17, 23,
38, 40—43]. One study reported industry funding [38], and
another did not report funding [39].

Quality of the evidence

Risk of bias assessments of RCTs can be found in Figs. 1
and 2. Due to the nature of the telehealth intervention,
nearly all studies were high risk due to limitations in blind-
ing participants. Many studies did not clearly state if HSU
information was collected from administrative databases or
provided by participants [38, 39, 43]. Basch et al. collected
admissions data through medical records, but did not provide
clear results on this outcome [17]. Kornblith et al. had a high
number of participant dropouts prior to baseline assessment
and throughout the study leading to high risk of bias for
outcome reporting [41].

Both CBA studies were rated as critical risk of bias as
neither commented on attempt to control for possible con-
founders [14, 40] (Table 3). Outcome measurements were
judged to be at serious risk of bias as patients and assessors

@ Springer

likely knew if they were in the before or after portion of the
study.

Effects of interventions—health services utilization

Four RCTs reported HSU as secondary outcomes [17, 38,
39, 43]. Three of these studies reported ED visits [17, 39,
43], three reported hospitalizations [17, 38, 43], and two
reported unscheduled clinic visits [39, 43]. Two studies
had reactive interventions [17, 43], and two had scheduled
interventions [38, 39]. One study reported HSU as com-
bined outcome (clinic and ED visits) [39]. Yount et al. were
the only study to report total number of ED visits, hospital
admission, and unscheduled clinic visits separately [43]. A
meta-analysis was not able to be performed due to signifi-
cant heterogeneity in reported outcome measures including
composite outcomes and differences in how outcomes were
measured.

Compared to usual care, no studies reported a significant
improvement in the telehealth intervention groups. Basch
et al. found no significant difference between the cumula-
tive incidence of patients who visited the ED (p=0.16) or
were hospitalized (p=0.75) over a 1-year period for those
exposed to reactive telehealth [17]. Over the 12-week study
period, Yount et al. reported no statistically significant
difference in HSU (ED visits: p =0.848, hospitalizations:
p=0.877, unscheduled clinic visits: p=0.129) for those
exposed to reactive telehealth [43]. Bouleftour et al. reported
the proportion of hospitalized patients who received sched-
uled telehealth appeared lower at 6, 12, and 24 weeks; these
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Table 3 ROBINS-I (risk of bias judgements in non-randomized studies of interventions)
Confounding Selection of Classification  Deviations from Missing data Measurement Selection Overall
participants of interven- intended interven- of outcomes  of reported
tions tions results
Hintistan 2017 [40] Ceritical Serious Low Low Moderate Serious Low Critical
Jibb 2017 [14] Critical Low Low Low Moderate Serious Low Critical

Four levels for risk of bias: low, moderate, serious, and critical

differences were not significant, including at 12 weeks when
the difference was most pronounced (p =0.077) [38]. Cirillo
et al. did not find any significant difference in the overall
number of patients with at least one ED or unscheduled
oncology clinic visit, or visits judged to be unavoidable,
after two cycles of chemotherapy for those exposed to sched-
uled telehealth [39].

Effects of interventions—quality of life

Seven studies assessed QOL [14, 17, 23, 38, 40, 41, 43].
Two studies used the EuroQol EQ-5D [17, 38], two used

Fig.4 Meta-analyses: Tel-

the Functional Assessment of Cancer Therapy-General
(FACT-G) [23, 43], and one each used the European Organi-
zation for Research and Treatment of Cancer Quality of Life
Questionnaire (EORTC QLQ-C30) [41], Functional Living
Index-Cancer (FLIC) [40], and the Pediatric Quality of Life
Inventory 4.0 (PedsQL 4.0) [14]. Four studies assessed reac-
tive telehealth [14, 17, 41, 43] and three evaluated scheduled
telehealth [23, 38, 40].

For the RCTs, there was no significant difference between
the intervention and control groups for improving QOL
(SMD 0.10; 95% CI—0.13, 0.34; 4 studies) (Fig. 4: Analy-
sis 1.1) [17, 23, 41, 43]. CBA trials showed no significant

Analysis 1.1: Telehealth versus Usual care Quality of life by study type

Telehealth Usual care Std. Mean Difference Std. Mean Difference
ehea]th versus usual care Study or Subgroup  Mean SD Total Mean SD Total Weight IV, 95% ClI v, 95% ClI

1.1.1 Randomized Control Trials
Basch 2016 86.1 14.86 277 79.7 20.54 180 23.2% 0.37[0.18, 0.56] -
Kornblith 2006 64.79 20.71 67 65.55 20.4 61 16.9% -0.04 [-0.38, 0.31] . E—
Lai 2019 65.31 14.16 58 66.47 14.56 62 16.4% -0.08 [-0.44, 0.28] e
Yount 2014 72.13 18.33 83 71.39 16.67 96 18.9% 0.04 [-0.25, 0.34] i
Subtotal (95% CI) 485 399 75.4% 0.10 [-0.13, 0.34]
Heterogeneity: Tau? = 0.04; Chi? = 8.20, df = 3 (P = 0.04); I> = 63%
Test for overall effect: Z = 0.86 (P = 0.39)
1.1.2 Quasi-Experimental Studies
Hintistan 2017 59.87 5.3 30 62.75 7.89 30 11.6% -0.42 [-0.94, 0.09] e —
Jibb 2017 60.61 18.12 34 53.9 18.58 40 13.0% 0.36 [-0.10, 0.82] I e —
Subtotal (95% Cl) 64 70 24.6% -0.02[-0.79, 0.75] e —
Heterogeneity: Tau? = 0.25; Chi? = 4.98, df = 1 (P = 0.03); I = 80%
Test for overall effect: Z = 0.06 (P = 0.95)

Total (95% CI) 549 469 100.0%
Heterogeneity: Tau? = 0.05; Chi? = 13.97, df = 5 (P = 0.02); I* = 64%

Test for overall effect: Z = 0.62 (P = 0.54)

Test for subgroup differences: Chi? = 0.10, df = 1 (P = 0.76), I = 0%

0.07 [-0.16, 0.30]

B el

t ; t
+ + + + +
-1 -0.5 0 0.5 1

Favours usual care Favours telehealth

Analysis 1.2: Telehealth versus Usual care Quality of life by type of telehealth intervention

Telehealth
Study or Subgroup  Mean SD Total

Usual care
Mean SD Total Weight

Std. Mean Difference
1V, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

1.2.1 Scheduled intervention

Lai 2019 65.31 14.16 58 66.47 14.56 62 21.1%
Subtotal (95% CI) 58 62 21.1%
Heterogeneity: Not applicable

Test for overall effect: Z = 0.44 (P = 0.66)

1.2.2 Reactive intervention

Basch 2016 86.1 14.86 277 79.7 20.54 180 32.1%
Kornblith 2006 64.79 20.71 67 65.55 20.4 61 21.8%
Yount 2014 72.13 18.33 83 71.39 16.67 96 25.0%
Subtotal (95% CI) 427 337 78.9%

Heterogeneity: Tau? = 0.04; Chi? = 5.89, df = 2 (P = 0.05); I = 66%
Test for overall effect: Z = 1.12 (P = 0.26)

Total (95% CI) 485 399 100.0%
Heterogeneity: Tau? = 0.04; Chi? = 8.20, df = 3 (P = 0.04); I* = 63%

Test for overall effect: Z = 0.86 (P = 0.39)

Test for subgroup differences: Chi® = 1.04, df = 1 (P = 0.31), I* = 4.1%

-0.08 [-0.44, 0.28]
-0.08 [-0.44, 0.28]

0.37[0.18, 0.56]
-0.04 [-0.38, 0.31]
0.04 [-0.25, 0.34]
0.15 [-0.12, 0.42]

0.10 [-0.13, 0.34]

Analysis 1.3: Telehealth versus Usual care Symptom — Pain

e

-0.5

-0.25 0.25
Favours usual care Favours telehealth

05

Telehealth Usual care Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, 95% Cl Year v, 95% CI
Jibb 2017 2.54 1.94 34 3.64 1.59 40 54.5% -0.62[-1.09, -0.15] 2017 ——
Hintistan 2017 4.07 1.72 30 4.83 1.72 30 45.5% -0.44 [-0.95, 0.08] 2017 —
Total (95% CI) 64 70 100.0% -0.54 [-0.88, -0.19] e
Heterogeneity: Tau? = 0.00; Chi? = 0.27, df = 1 (P = 0.61); I> = 0% t + t

Test for overall effect: Z = 3.04 (P = 0.002)

-1 05 0 05 1
Favours telehealth Favours usual care
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difference in post-intervention QOL scores (SMD — 0.02;
95% CI-0.79, 0.75; 2 studies) [14, 40]. There was signifi-
cant clinical and statistical heterogeneity (I*=63% for RCTs,
80% for CBA studies). The certainty of findings is very low
according to GRADE.

Subgroup analysis by intervention type (reactive and
scheduled) did not show a significant change in QOL post-
intervention scores in RCTs (SMD 0.15; 95% CI—0.12,
0.42; 3 reactive studies) (Fig. 4: Analysis 1.2) [17, 41, 43].
In a sensitivity analysis, the effect estimate was similar when
Kornblith et al. [41] were removed due to high risk of bias
for incomplete outcome data. There remained no statistical
difference between intervention and control groups.

Effects of interventions—symptom severity

Nine studies (7 RCTs, 2 CBA) reported severity of symp-
toms as an outcome [11, 14, 23, 38—43]. Two studies used
the National Cancer Institute Common Toxicity Criteria for
Adverse Events (NCI CTCAE v4.0) [38, 39], and other stud-
ies used the following: Hospital Anxiety and Depression
Scale (HADS) [41]; Chemotherapy Symptom Assessment
Scale (CSAS) [23]; a numeric severity scale [11]; Memorial
Symptom Assessment Scale-Short Form (MSAS-SF) [42];
Patient Health Questionnaire-4 (PHQ-4) [42]; FACT-Lung
Symptom Index (FLSI) [43]; Edmonton Symptom Assess-
ment Scale (ESAS) [40]; Brief Pain Inventory (BPI) [14].

Four studies (2 RCTs and 2 CBA) reported post-inter-
vention individual symptom severity scores [14, 23, 40, 41].
Pain was the only symptom with enough data to perform a
meta-analysis and was significantly reduced by the telehealth
interventions (SMD —0.54; 95% CI—0.88,—0.19) in two
CBA studies [14, 40] (Fig. 4: Analysis 1.3). There was no
statistically significant heterogeneity (I* =0); however, clini-
cally these studies had small sample sizes (40 [14] and 80
[40] participants), assessed very different populations (ado-
lescents [14] vs adults [40]), and had very different interven-
tions (twice daily assessment with a smartphone application
(reactive intervention) [14] vs phone calls within the first
week after each chemotherapy session (scheduled interven-
tion) [40]). The certainty of findings is very low according
to GRADE.

Four studies that evaluated differences between groups
found significant symptom reduction (reactive [11, 41],
scheduled [23, 40]). In a multicenter trial of patients begin-
ning chemotherapy, Mooney et al. found that intervention
participants who self-reported symptoms daily through a
telephone voice reporting system and received a reactive
call by the NP if symptoms exceeded pre-set thresholds
had less symptom severity across all symptoms and lower
mean symptom scores for fatigue, pain, sleep problems,
nausea/vomiting, depression, anxiety, neuropathy, and sore
mouth (p <0.05) throughout the trial compared to controls

@ Springer

[11]. Kornblith et al. reported significantly less anxiety
(p <0.0001) and depression (p <0.0001) in older patients
who received reactive telephone calls if their monthly
reported symptom scores exceeded a threshold while receiv-
ing cancer treatments in addition to written educational
materials, compared to those who just received educational
materials [41]. Lai et al. found a significant reduction in 4 of
22 symptoms (mouth/throat problems, fatigue, neuropathy,
distressful feelings) assessed during their trial of breast can-
cer patients receiving adjuvant chemotherapy who received
pre-chemotherapy nurse consultation and scheduled nurse
telephone calls (within 1 week after the first, second, fourth,
and sixth cycles) [23]. Hintistan et al. found symptom sever-
ity to be significantly reduced across all domains (p <0.05:
pain, fatigue, nausea, anxiety, anorexia, dyspnea, skin and
nail changes, mouth sores, neuropathy) in the intervention
group who received scheduled nurse telephone calls within
the first week after each chemotherapy session (6 calls),
compared to the control group [40].

Asthenia and pain were the most common symptoms in
92 patients who received 15 scheduled nurse telephone calls;
however, Bouleftour et al. did not report on severity [38].
In a study of patients receiving oral anticancer treatments,
Cirillo et al. did not report any significant difference in the
number of participants with symptoms of severe toxicity
who received scheduled nurse telephone calls (days 7 and
14 of cycle 1, and day 14 of cycle 2 of chemotherapy) [39].
Traeger et al. found no significant differences in the number
of participants in each group having elevated depression or
anxiety symptoms at mid- or post-intervention assessments
for patients with lung, colorectal, or breast cancer receiving
two scheduled telephone calls from an oncology NP during
the first week of each of their first two chemotherapy cycles
[42].

Discussion

Our systematic review focused on nurse-led telehealth inter-
ventions for symptom management in patients with cancer
receiving systemic or radiation therapy. Eight RCTs and two
quasi-experimental studies met eligibility criteria, assessing
2315 participants [11, 14, 17, 23, 38—43]. There were an
equal number of studies assessing reactive and scheduled
interventions. Individual studies found telehealth interven-
tions were associated with improved QOL and reduction in
symptom severity but did not reduce HSU compared to usual
care. Meta-analyses, including subgroup analysis, did not
reveal any significant difference in QOL scores. Two CBA
studies (1 reactive, 1 scheduled) showed significant reduc-
tion in pain severity in telehealth intervention groups. Our
findings lead to the following points for discussion.
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Telephone-based telehealth services were the most com-
mon mode of delivery in the included studies. This was not
unexpected as it is commonly used by nurses to aid in symp-
tom management [11, 23, 38—44]. Despite the increase in
diversity of telehealth modalities, only two studies evalu-
ated the use of web-based services [14, 17] for symptom
monitoring.

Given rising healthcare costs, determining which inter-
ventions can lower unnecessary HSU is critical. Despite this,
there is limited evidence on how the use of telehealth will
impact healthcare costs [29, 45]. The four included stud-
ies that measured HSU showed no significant differences
between telehealth interventions and usual care [17, 38,
39, 43]. However, there was significant heterogeneity in
the included studies with respect to the patient populations,
type of intervention, frequency of delivery, and outcomes
measured which prevented meta-analysis. These findings are
consistent with previous reports that tele-oncology provided
no additional HSU benefits compared to in-person services
[46].

Many previous reviews have also found methodologi-
cal limitations and heterogeneity issues when attempting to
determine if telehealth would be a beneficial intervention to
incorporate into practice [27, 29, 30, 47]. For exclusively
internet-based interventions, Moradian et al. concluded that
the methodological limitations hindered analysis and called
for improved quality research [30]. The lack of significant
findings may also be impacted by our measures of HSU
which did not include hospital length of stay or direct health-
care costs, both of which could be influenced by telehealth
interventions. This is particularly relevant as most studies in
our review reported reduced symptom severity for telehealth
compared to usual care [11, 14, 23, 40, 41], which may result
in shorter hospital admissions and reduced direct healthcare
costs. Future studies should consider a more inclusive list of
costs when implementing telehealth interventions, particu-
larly in comparison to the costs of providing the telehealth
intervention itself.

Telehealth is previously known to reduce the time to
access healthcare services, and intervening at the earliest
time may provide the best opportunity to see improved QOL
[48-52]. Swift intervention is more consistent with the reac-
tive mode of telehealth, as it regularly captures self-reported
symptom severity from patients, triggering an alert to their
healthcare team who can help with symptom management.
In contrast, pre-scheduled symptom monitoring may allow
for more frequent contact with patients, but patients may
experience a worsening of symptoms between contacts,
which could lead to less timely access to care. Despite this,
subgroup analysis did not reveal a significant difference in
the QOL in either reactive or scheduled intervention studies.
This finding may be due to small number of included studies

and future research into most effective timing of intervention
may be beneficial.

Previous research has shown that patients with complexi-
ties, due to chronic conditions, may have improved QOL
when using web-based interventions [30, 53]. Two web-
based studies included reported improved QOL [14, 17].
One of these studies focused on metastatic patients [17],
which adds to the evidence that regularly monitoring symp-
tom severity through web-based applications may be more
beneficial in patients with advanced disease and more severe
symptoms.

Our review found both reactive and scheduled telehealth
studies, which reported reduced severity of symptoms in
the intervention group compared to controls. Our findings
on reduced symptom severity were similar to other reviews.
A systematic review by Moradian et al. found four of six
studies reported a reduction in the severity of symptoms for
participants receiving internet-based interventions for man-
aging chemotherapy-related symptoms in patients with can-
cer [30]. Ream et al.’s systematic review of 32 studies found
that telephone-delivered interventions for symptom manage-
ment in adults with cancer were effective for symptoms such
as depression, anxiety, fatigue, and emotional distress [27].
In the systematic review of 20 studies by Chen et al., tel-
ehealth interventions improved quality of life, self-efficacy
and depression, distress, and perceived stress in patients with
breast cancer [47]. Previous reviews did not compare reac-
tive to scheduled interventions, or specifically assess nurse-
led interventions. The results of this review are consistent
with previous systematic reviews in this area which reported
limited availability of studies, methodological limitations,
and heterogeneity [27, 29, 30, 47].

This review focused on nurse-led telehealth interventions
for symptom management and did not include studies which
assessed post-treatment follow-up programs [29], education
programs [27, 47], psychological interventions [27, 47], or
patient’s carers or partners [27] which were included in other
reviews. The implementation of these additional programs/
interventions may provide additional benefits but may also
be more costly, requiring additional expertise that may not
be widely available within ambulatory oncology centers.
For example, the degree of training and expertise influences
the success of telehealth symptom management programs.
Providing training workshops for nurses on the use of evi-
dence-informed practice guides for telephone-based symp-
tom support has been shown to improve nurses’ confidence
in providing symptom support and using the practice guides
[54]. However in this review, the descriptions of educational
preparation of nurses providing telehealth services were var-
iable across studies and it was impossible to determine the
influence of their educational preparation on the outcomes
of the telehealth interventions.

@ Springer
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Strengths and limitations of review

A strength of this review was the high methodological
quality. According to AMSTAR II, this review met 15 of
16 items [55]. The missing item was not investigating for
publication bias. Although this review allowed for greater
variety of telehealth interventions and cancer types not
previously included in other reviews, there are some limi-
tations that should be considered when interpreting the
findings. There was heterogeneity due to differences in
the intervention design, populations, and outcome report-
ing that interfered with our ability to combine findings
across studies. Limiting inclusion to nurse-led telehealth
interventions missed studies of telehealth interventions
provided by other healthcare professionals. This review
focused on HSU as a surrogate for health system costs but
did not directly assess costs.

Conclusion

Patients with cancer undergoing systemic and radiation
therapies may develop symptoms that result in visits to
the ED or hospitalization. This review focused on nurse-
led telehealth interventions for symptom management
in patients with cancer as a possible method of reducing
HSU. Although it did not find any evidence that telehealth
interventions reduced HSU or improved QOL, there was
some evidence for decreased severity of symptoms from
both reactive and scheduled telehealth interventions.
Synthesizing findings across studies is limited due to
significant heterogeneity in the telehealth interventions,
participants, and outcomes measured. Future research can
improve the quality of evidence in this area by evaluat-
ing interventions more consistent with current practice for
patients receiving cancer treatments and providing more
consistent reporting of outcomes.
Supplementary information.
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