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Abstract
Purpose The aims of this review were to (1) examine the
effectiveness of Internet-based interventions on cancer
chemotherapy-related physical symptoms (severity and/or
distress) and health-related quality of life (HRQOL) outcomes
and (2) identify the design elements and processes for
implementing these interventions in oncology practices.
Methods A systematic review was performed. The Cochrane
Database of Systematic Reviews, and Cochrane Central
Register of Controlled Trials, EMBASE, MEDLINE,
CINAHL, and PsycINFO were searched for studies dating
from January 2000 through to October 2016. Based on pre-
determined selection criteria, data was extracted from eligible
studies. Methodological quality of studies was assessed using
an adapted version of the Cochrane Collaboration Back
Review Group checklist.
Results The literature search yielded 1766 studies of which
only six RCTs fulfilled the eligibility criteria. Although the
content, duration, and frequency of interventions varied con-
siderably across studies, commonly used elements included
tailored information, education, self-management support,
and communication with clinicians. Five studies measured

symptom distress and four of them reported statistically sig-
nificant differences between study groups. Of the three studies
that measured HRQOL, two reported improvement (or no
deterioration over time) for the intervention group. However,
several methodological issues including high attrition rates,
poor adherence to interventions, and use of non-validated
measures affect confidence in the strength of evidence.
Conclusion Despite the evidence in support of using the
Internet as a worthwhile tool for effective patient engagement
and self-management of chemotherapy-related symptoms out-
side clinic visits, methodological limitations in the evidence
base require further well-planned and quality research.
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Introduction

Major advances in different cancer treatment modalities have
been made, and people are now living longer with cancer [1,
2]. However, cancer patients experience a range of symptoms
or side effects during cancer treatment [3–5] that can impair
daily functioning and lead to physical and/or psychological
distress and worse health-related quality of life (HRQOL) [4,
6, 7]. While systemic chemotherapy is a highly effective treat-
ment for cancer [8, 9], its administration may place patients at
risk for potentially serious adverse treatment toxicities (TT) if
these are not recognized early and managed effectively [3].

Ultimately, it is cancer patients who take responsibility for
managing treatment side effects and TToutside of clinic visits
with minimal supervision [10] and report poor quality of self-
management support to do this effectively [11]. Also, poor
quality of symptom management by clinicians is identified

* D. Howell
doris.howell@uhn.ca

1 Psychosocial Oncology, Ontario Cancer Institute, University of
Toronto, Toronto, Canada

2 University of Waterloo, Waterloo, Canada
3 University Health Network, Toronto, Canada
4 Ontario Cancer Institute, Princess Margaret Cancer Care, University

of Toronto, Toronto, Canada
5 Princess Margaret Cancer Care, 610 University Avenue,

Toronto M5G 2M9, Canada

Support Care Cancer (2018) 26:361–374
DOI 10.1007/s00520-017-3900-8

mailto:doris.howell@uhn.ca
http://crossmark.crossref.org/dialog/?doi=10.1007/s00520-017-3900-8&domain=pdf


[12]. This leaves patients vulnerable to getting even sicker and
may explain the high rates of cancer symptom distress [13],
emergency room (ER) visits and hospitalization (ER + H) for
patients receiving chemotherapy [14–16]. Such rates are cost-
ly to the health system [17] and concerning as poor symptom
control is associated with higher morbidity, treatment non-
adherence, and worse survival [18, 19].

Internet technology is proposed as a solution to provide
better symptom monitoring and earlier intervention for TT
[20, 21]. In this review, Internet technology refers to all web-
enabled interventions or platforms and mobile devices such as
smartphones. There is empirical evidence that substantiates the
role of Internet-based interventions in the delivery of support-
ive care to people living with the complexities of chronic health
conditions [22–25]. However, the effectiveness of Internet-
based interventions specifically designed for managing
chemotherapy-related symptoms or TT on symptom distress
and/or quality of life (QoL) is less clear [26, 27]. Moreover,
information on the design elements and features of these inter-
ventions and how they were planned and carried out and who
benefited from these approaches is still required [28].

This systematic literature review was conducted to address
this gap in empirical knowledge and aimed (1) to examine the
effectiveness of Internet-based interventions on cancer
chemotherapy-related physical (severity and/or distress)
symptoms and HRQOL outcomes and (2) to identify the es-
sential design elements and processes for implementing these
interventions in oncology practices.

Methods

We followed the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines for
conducting the review [29]. We used the P.I.C.O.S.
(Population, Interventions, Comparators, Outcomes, and
Study Design) framework to identify relevant studies. Our
focus was on adult (> 18 years) cancer patients receiving che-
motherapy (P), interventions that were delivered via the
Internet (I) compared with usual care or other active interven-
tion (C-Comparison) on chemotherapy-related physical symp-
tom severity or distress and/or HRQOL (O-Outcomes).

Search strategy

We searched databases recommended by Cochrane [30]. The
search strategy was developed, in consultation with an infor-
mation specialist, initially for Medline (PubMed), then
adapted and applied to other databases used in this review
including PsycINFO, CINAHL, Cochrane Database of
Systematic Reviews, and Cochrane Central Registrar of
Controlled Trials to identify studies. To retrieve other relevant

publications, the reference lists of selected publications were
hand searched. The main search strategy key terms included
Bc a n c e r ,^ Bs e l f -man ag emen t , ^ BI n t e r n e t ,^ a nd
Bchemotherapy.^ Each term included medical subject head-
ings (MeSH) and search keywords using truncation (*) within
title or abstract fields. Boolean terms BOR^ and BAND^ were
used to combine searches within and between the key terms,
respectively. The search was limited to all papers published in
English from January 2000 to October 2016. The reasons for
limiting the literature search from 2000 onwards were based
on the initial date of publications testing the use of the
Internet-based support programs in the delivery of supportive
care within the past 15 years [28, 31].

Study selection

Based on the pre-determined study eligibility criteria, two authors
(SM, NV) independently selected all studies retrieved from the
databases. Any discrepancies between reviewers were resolved
through discussion and/or the involvement of a third reviewer
(DH), if necessary.

Eligibility criteria

All interventional studies including randomized or non-
randomized controlled trials and pre/post or quasi-experimental
intervention studies with a comparison group were considered.
The primary outcomes of interest were chemotherapy-related
physical symptom severity or distress and/or HRQOL. Only
studies published in English were included. We excluded studies
that only reported on the development or the usability and/or
acceptability of interventions. We excluded studies that did not
describe a sample size calculation (with power calculation), as a
study with low statistical power has a reduced chance of detect-
ing a true effect [32].

Quality assessment

A methodological quality assessment of studies was conduct-
ed following a checklist that was an adapted version of the
Cochrane Collaboration Back Review Group [33] and was
used previously in other systematic reviews of Internet-
based interventions [31, 34]. The authors modified the
Cochrane list to better suit the type of studies examined. For
instance, one of the main components of Internet-based inter-
ventions that is highly valued and appeals to different patient
populations is the ability to engage in direct or interactive
communication with a clinician [35]. This precludes
Bblinding^ of patients and clinicians. Also, Bdescription of
adverse events^ may not be relevant to these interventions.
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To date, there are no studies indicating the occurrence of any
adverse events resulting from use of these interventions in
cancer care [36].

The final list of criteria can be found in Table 3 and includes
the methodological quality assessment of studies in this review.
The quality score could range from0 to 13 points. For each study,
all criteria were scored with yes, no, or unclear, resulting in a
maximum quality score of 13. In line with other researchers [31,
34, 37], we considered studies obtaining at least two thirds of the
total score (i.e., ≥ 8 points) to be of high quality. Studies scoring 4
to 7 points were rated as moderate quality, and studies scoring
lower than 4 points were rated as low quality.

Results

Studies identified

The PRISMA flow chart of the selection process is shown in
Fig. 1. Of the initial 1766 titles identified, the following search
results were obtained: Medline (n = 631), EMBASE
(n = 1005), CINAHL (n = 98), Cochrane Central Registrar
of Controlled Trials (n = 23), Cochrane Database of
Systematic Reviews (n = 7), and PsychINFO (n = 2). Based
on titles and abstracts, 56 publications were identified as po-
tentially eligible. After reviewing the articles, only six publi-
cations met all the eligibility criteria. The main reasons for
ineligibility were the study only measured patient satisfaction
and not a symptom outcome; no comparison group to evaluate
the intervention’s effectiveness; only examined the usability
and/or acceptability of these interventions, not having a rele-
vant outcome measure; and did not describe sample size cal-
culation or not statistically powered (small sample size) to
detect any true effects.

Study characteristics

Characteristics of the included studies are summarized in
Tables 1 and 2. All studies were published in 2013 or later,
with one exception of a study that was published in 2009 [41].
Four studies were conducted in Europe (Norway [n = 2],
Finland [n = 1], and UK [n = 1]) and two in the USA. All
studies were RCTs and sample sizes ranged from 90 to 766
participants. Two studies [40, 42] were focused on breast can-
cer patients. Four other studies were conducted in patients
with various cancer types of which breast cancer patients con-
stituted 18.7–62.5%. Only one trial [42] had three arms, and
all other studies were two-arm studies with parallel assign-
ment of patients to one of two groups. In four studies [38,
40–42], the control comparator was usual care while in two
other studies [39, 43], the control comparator was educational
support. Intervention and/or follow-up periods varied and
ranged from one chemotherapy cycle to 12 months.

Effectiveness of the interventions in managing
chemotherapy-related symptoms

Effectiveness of the interventions was evaluated by assessing
the results of the studies on a priori outcomes of interest in-
clusive of chemotherapy-related physical symptoms and/or
HRQOL-related outcomes. A number of other outcomes were
identified for included studies such as psychological symp-
toms and frequency of ER visits, which are also abstracted
and summarized in Table 2. Five studies measured symptom
distress [39–43] with reduction in severity of symptoms and/
or symptom distress reported in four of these studies [39,
41–43], whereas one study did not report any differences in
presence and/or change in severity of symptom distress [40].
Of the three studies that measured HRQOL [38–40], two re-
ported improvement (or no deterioration over time) for the
intervention group [38, 39]. Three studies measured depres-
sion and/or anxiety [39, 40, 42] and two of them found a
significant positive effect (reduced anxiety and/or depression)
in favor of the intervention group [39, 42]. Only one study
[38] reported patients receiving the intervention were less fre-
quently admitted to the ER or hospitalized. Only one study
[38] reported the effect size (a moderate effect size of 0.38).

Quality assessment

Table 3 shows the quality assessment criteria indicating that
all the studies obtained a score of 8 or higher, representing
moderately high methodological quality. All the studies spec-
ified participant eligibility criteria, clearly described the meth-
od of randomization and groups’ similarity at baseline, and
employed a comparable timing of outcome assessment for
the different groups. Also, all studies performed a power cal-
culation and used an intention-to-treat approach for the data
analysis. However, most studies did not clearly report the
methods for concealing treatment allocation (i.e., sealed enve-
lope) or any blinding.

Intervention designs and features

Table 2 shows the main design features of the interventions,
and the functionalities of the interface or platform and out-
come measures. Five studies [38, 39, 41–43] were focused
on the remote monitoring of chemotherapy-related toxicity
using patient-reported outcomes (PROs). In these studies, pa-
tients had the opportunity to communicate with clinicians. In
two of these studies [39, 41], patients received tailored self-
care advice and also could monitor their symptoms via a graph
of symptoms over time. One study [40] focused on breast
cancer patients’ empowerment used a patient education pro-
gram to guide patients on how to manage side effects before
therapy started.

Support Care Cancer (2018) 26:361–374 363



Basch [38] applied a web-based interface design (STAR),
which included questions adapted for PRO reporting from the
National Cancer Institute’s Common Terminology Criteria for
Adverse Events (PRO-CTCAE) [44, 45]. Tablet computers
were used by patients for the reporting of 12 common symp-
toms (see Table 1) experienced during chemotherapy on a
daily basis [46]. STAR triggered e-mail alerts to nurses when-
ever a patient-reported symptom worsened by ≥ 2 points or
reached an absolute grade ≥ 3. STAR also sent e-mail re-
minders to participants weekly and/or informed participants
if e-mails were not monitored (after business hours) and en-
couraged them to call the office at such times for symptoms of
concern. No specific guidance was provided to clinicians
about what actions to take in response to alerts. Change in
HRQOL at 6 months compared with baseline was the primary
outcome and declined by less in the intervention arm com-
pared with usual care (see Table 2).

Ruland [39] examined an interactive health communication
application (WebChoice) that allowed cancer patients to mon-
itor their symptoms over time, provided them with

individually tailored self-care advice and e-coaching to sup-
port them to manage their symptoms. The application
contained self-management options, possibilities for e-
communication with nurses, and an e-forum for group discus-
sion with other cancer patients. Statistically significant differ-
ences between groups were shown for the Global Distress
Index (see Table 2).

Ryhanen [40] tested a tailored patient educational program
for breast cancer patients to increase the patient’s knowledge
to better manage their treatment-related side effects.
Outcomes of QoL, anxiety, and patient management of che-
motherapy and radiotherapy-related side effects were mea-
sured. The researchers assessed 14 side effects of chemother-
apy with instruments designed specifically by the investiga-
tors for the study. There were no significant differences in the
QoL, anxiety, or side effects of treatment between the groups
(see Table 2).

Kearney [41] employed a phone-based mobile device to
monitor and support patient and clinician management of six
chemotherapy-related symptoms (see Table 2). Patients were
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asked to complete an e-symptom questionnaire based on a
PRO-CTCAE [46, 47]. After completing the questionnaire,
patients immediately received written feedback on the mobile
phone interface. An evidence-based risk assessment algorithm
was integrated into the ASyMS© server software. This system
alerted clinicians via a dedicated 24-h pager system of clini-
cally important symptoms and advised the clinician to contact
patients by telephone within a set time period. Study clinicians
could access secure web pages to view the patients’ symptom
reports to guide clinical decision-making and advice given to
the patient.

Borosund [42] Internet intervention included an assessment
component, tailored symptom self-management support, and
interactive communication. Three arms were used to compare
the effects of (1) an Internet-based patient-provider communi-
cation service (IPPC), compared with (2) the WebChoice inter-
vention (including an IPPC), and (3) usual care on symptom
distress, anxiety, depression, and self-efficacy after 6 months of
follow-up. Twenty care providers (11 nurses, 6 physicians, and
3 social workers) were trained for online communication with
patients. Patients in the IPPC group could ask questions, share
experiences with, or get advice from clinicians. Patients in the
WebChoice group, in addition to the IPPC service, could report
occurrence and burden of symptoms and indicate if they need-
ed help. IPPC alone significantly reduced depression compared
with the usual care group. The multicomponent intervention
WebChoice had additional positive effects on reductions in
symptom distress, anxiety, and depression compared with the
usual care group (see Table 2).

Berry [43] evaluated the effect of a self-report assessment
and educational intervention on symptom distress during can-
cer therapy. Patients were asked to report severity of common
symptoms and side effects of therapy at any time and received
tailored self-care instruction that included on-screen, tailored
coaching, and encouraged to describe the severity, pattern, and
alleviating/aggravating factors related to their symptoms. The
results indicated significantly lower symptom distress over the
course of therapy in the intervention group (see Table 2), par-
ticularly among younger age participants (> 50 years)
(P = .002).

Discussion

Principal findings

Despite the potential advantages of Internet technology,
there are few rigorous prospectively designed studies of
Internet-based interventions that target management of
cancer chemotherapy-related symptom and TT. The low
number of Internet-based intervention studies was a sur-
prising finding of this review given the increasing use of
the Internet by cancer patients for information and support-
ive care [48, 49]. However, a number of Internet-based
interventions were in the development phase and primarily
examined the usability, acceptability, and/or feasibility of
these interventions and not efficacy.

Table 3 Quality assessment of the included studies

Criteria of methodological quality Studya

Basch et al.
(2016) [38]

Ruland et al.
(2013) [39]

Ryhanen et al. (2013) [40] Kearney et al.
(2009) [41]

Borosund et al.
(2014) [42]

Berry et al.
(2014) [43]

1. Specification of eligibility criteria X X X X X X

2. Randomized groups X X X X X X

3. Treatment allocation — — ? — — ?

4. Groups similar at baseline X X X X X X

5. Explicit description of interventions X ? X X X X

6. Description of compliance X X ? ? X ?

7. Outcome assessor blinded — — — — — —

8. Description of dropout and comparison
with completers

— — — — — ?

9. Long-term follow-up (> 3 months
after post-intervention assessment)

X — X X X X

10. Timing of outcome assessment comparable X X X X X X

11. Sample size described with power calculation X X X X — X

12. Intention-to-treat analyses ? X X X X ?

13. Point estimates and measures of variability X X X X X X

Total score 9 8 9 9 9 8

aX = yes or reported item or (1 point), — = no or unreported item (0 point), ? = unable to determine or unclear item (0 point). Total score can be 13
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The main design features of the Internet platforms iden-
tified in the studies reviewed included PRO reporting of
symptoms, telephone counseling by clinicians in response
to the PRO data, and e-messaging or interactive communi-
cation. However, several methodological issues were iden-
tified that may have influenced intervention effectiveness.
These included differences in the components, design fea-
tures, and functionalities of the Internet interventions, lack
of standardization in PRO measures used across studies,
and little attention paid to implementation or integration
into oncology practices, i.e., clinician response to alerts
or to patient adherence to the intervention and warrant
further discussion below.

Design features and content of the interventions

Internet-based interventions may contribute to symptom
improvement through capturing and monitoring symptom
severity data, providing tailored information, and
prompting clinicians to manage cancer patients’ symp-
toms remotely, among several other mechanisms [50].
Since these interventions are considered complex inter-
ventions, difficulty may arise in determining, which of
the many features, functionalities, and interacting compo-
nents of these interventions contribute to effectiveness
[51, 52]. It was not clear which components of these in-
terventions were most beneficial or used by either patients
or how the alerts were implemented in clinical practice.
Most of the studies provided a limited description of their
study design features used to deliver the intervention.
Only Borosund tracked and reported usage of different
components of their intervention among patients [42].

One of the advantages of the Internet is its ability to provide
interactive and tailored content to patients [53]. However, the
essential factors that may contribute to effectiveness of
Internet-based interventions need to be identified.
Effectiveness may be improved by enhancing the design fea-
tures of the interventions [54]. The core considerations when
designing effective supportive care interventions are (1) to
identify the influences of specific design features on effective-
ness of the intervention and outcomes and (2) how each de-
sign feature is implemented [54, 55].

One of the main components of included interventions
was self-reporting and capturing of PROs for symptoms
related to cancer treatment. Basch [38] found that patients
in intervention group experienced improved HRQOL
compared with the usual care group. Also, four other
studies [39, 41–43] reported patients in their intervention
groups experienced less symptom distress. However, they
did not clearly report how clinicians acted upon receiving
PRO information or followed up on alerts or the level of
adherence of clinicians in responding to these alerts.

Certain important domains for evaluating efficacy of
interventions in cancer supportive care rely predominantly
on patient-articulated feelings and experiences and thus
depend on reliable and valid PRO measures [56]. The in-
terpretation of effectiveness in these studies should be
viewed with caution given that researchers developed their
own outcome measures potentially leading to erroneous
conclusions about statistical significance [28]. Using uni-
form valid PRO (rather than purpose-designed question-
naires) increases study credibility and generalizability and
facilitates meta-analyses [31, 57].

Another common component offered in the Internet plat-
form used in some studies was e-communication between
patients and providers and was rated by patients as the most
valuable component of the WebChoice intervention [58].
Patient-provider e-communication has been reported as useful
in several other studies in terms of supporting patients in man-
aging illness and enhancing health outcomes [59, 60], and
enhancing QoL [59, 61]. However, rarely reported in the in-
cluded studies was how this component was operationalized
and strategies used for integration in work flow, routine care
processes, and if any training was provided to clinicians. Only
one study [42] reported how clinicians answered patients’ e-
messages. However, the time spent on answering messages by
clinicians was not measured to inform future implementation.

Implementation processes

Although, Internet-based interventions allow participants to
access intervention content at their convenience and can be
structured to provide tailored messages [62], implementation
of these initiatives has often been problematic, with many
failing to demonstrate predicted benefits [63]. Similarly, vari-
ability in effectiveness was also found in our review.
Moreover, most studies mainly focused on outcomes and ef-
fectiveness and only one study [39] in another manuscript [64]
reported on the factors relevant for successful implementation
of their intervention in clinical practice. May et al. [65] sug-
gest more attention needs to be paid to the implementation of
technologies in oncology practices and specifically the
Bworkability^ of the intervention in practices or in the daily
life of patients [66, 67]. The uptake of Internet-based interven-
tions in routine management of symptoms requires determin-
ing from both the patients’ and clinicians’ perspective the
workability of the intervention in care.

Clinicians’ readiness

Despite the growing evidence that Internet-based support pro-
grams have great potential to improve care, some studies re-
port low adoption and acceptance rates of using such interven-
tions among clinicians [68, 69]. Borosund et al. [42] reported
that the number of e-messages in their study was moderate and
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manageable by nurses during regular working hours.
However, they mentioned a need to obtain a deeper under-
standing of clinicians’ experience with the use of IPPC in
routine care to guide future implementation processes.
Clinicians express concerns that e-messages might disrupt
existing workflows and increase workloads [70]. Previous re-
search that has examined workability of such interventions in
clinical care mostly focused on the Bease of use^ of the new
systems for clinicians, with the underlying assumption that
clinicians would be deterred from or resistant to using systems
that added complexity or required additional effort or time
[71]. Implementation failure has been attributed to slow clini-
cian behavior change and time constraints [72, 73]. To over-
come some of these difficulties, theMedical Research Council
(MRC) [45] recommends use of a phased approach to inter-
vention design and engagement of end users in intervention
development.

If clinicians recognize Internet-based interventions as ef-
fective and as facilitating their abilities to better manage symp-
toms and for providing standardized self-management sup-
port, they might be more receptive to these types of interven-
tions [74]. However, cancer system resources are not
yet aligned to receive Breal-time^ PRO symptom data except
during scheduled ambulatory cancer clinic visits [42]. It is also
not yet clear if patients are willing to use these devices on a
daily basis to manage cancer treatment symptoms possibly
leading to high study attrition [35].

Patients’ attrition

In all included studies, the observed level of attrition was more
than anticipated. High attrition rates (up to 46%) were noted,
which is common for Internet interventions [75]. One reason
for high attrition rates in such interventions might be having
an implicit pro-innovation bias on the part of the research, i.e.,
not expecting that an innovation will be rejected [76]. The
characteristics of such interventions may influence attrition
including (1) relative advantage, whether the innovation is
perceived as superior to current practice, (2) compatibility
with clinicians practice and if the technology is consistent with
the patients’ values and their past experiences, (3) complexity
(i.e., being difficult to understand and use), and (4) observ-
ability, the results are visible to others, i.e., they reduce symp-
tom distress [77].

Patients’ adherence

Ruland et al. [39] reported that 23% of the participants in
the experimental group never logged onto the interactive
communicat ion component of their in tervent ion
(WebChoice) and only 64% logged on more than once.
Poor adherence to Internet-based interventions is common
and has been reported in many other studies [78–80].

Inadequate adherence to the intervention may influence
underestimation of intervention effects and account for
the inconclusive findings. Adherence to symptom manage-
ment is influenced by several factors, such as perceptions
of relevance, convenience, and beliefs about the interven-
tion [68]. In Borosund’s study, the main reasons for declin-
ing to participate were lack of experience with the Internet
and patients reported that they had too much on their mind
related to their illness. Patients do not have a strong pref-
erence for using techniques and methods that are not rele-
vant to them [68, 69]. Moreover, patients are more likely to
adhere to methods, techniques, and interventions that are
simple and fit easily into their daily routines [70]. Thus,
Internet interventions may not be entirely appropriate for
all cancer populations, if they are perceived as difficult to
use or a poor fit with the patients’ daily lives. Identifying
specific patient characteristics and factors that may influ-
ence the use of interventions is crucial [81, 82]. Borosund
[35] explored how patients’ demographic, disease-related,
and psychosocial factors were associated with the use of
different components of the WebChoice. They reported e-
messages and self-care advice were the components most
frequently used by patients with low levels of social sup-
port and high levels of symptom distress and depression.
However, it could be that there are patient groups in whom
it would be inappropriate to attempt to utilize e-technology
in empowering them to manage their cancer treatment-
related symptoms, an issue that the current evidence does
not go far enough towards identifying or addressing.
Nevertheless, knowing what patients are most likely to
use Internet-based interventions but also who benefit is
imperative to understanding effectiveness in future re-
search [48].

Overall, while effectiveness was shown for some of the
studies included in this review, heterogeneity in intervention
design, features of the Internet platform, and in the outcomes
measured makes it difficult to draw a firm conclusion regard-
ing the effectiveness of the interventions for improving che-
motherapy symptom management. Future trials require great-
er attention to implementation issues and employment of rec-
ommended strategies to minimize attrition and improve adher-
ence, which may improve effectiveness on symptom
outcomes.

Limitation

Given that health IT literature is relatively new and quite di-
verse, the current study focused exclusively on Internet-based
interventions for supporting patients in managing
chemotherapy-related symptoms. Despite this limitation, the
current paper highlights the importance of continued study of
this intervention method. Another limitation is that our litera-
ture search only includes articles in English; therefore, it is
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possible that some studies conducted in other parts of the
world in other languages were missed.

Conclusion

Despite the evidence in support of using the Internet as a
worthwhile tool in management of cancer TT outside of clinic
visits, further research is required before these interventions
can reach their full potential. The use of an appropriate theo-
retical framework (e.g., MRC) may help to guide future inter-
ventions and their uptake in routine clinical care and in the
daily lives of patients.
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