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Abstract: Background: Breast cancer affects 2.3 million women and kills 685,000 globally, making
it the most prevalent cancer. The telemedicine modality has been used to treat the symptoms
associated with breast cancer recovery. Objectives: To analyze the effectiveness of telemedicine to
help women recover from the treatment-associated effects and promote overall recovery from breast
cancer. Methods: Four databases were queried for published literature from the last 10 years. The
systematic literature review was conducted in accordance with the Kruse Protocol and reported in
accordance with PRISMA 2020. Results: Five interventions were identified in the literature, with
the most dominant being eHealth and mHealth. The other interventions were telephone, video
teleconference, and a combination of eHealth and mHealth. There were positive effects of these
telemedicine interventions in 88% of the studies analyzed. Telemedicine is shown to positively affect
physical and mental health, sleep outcomes, quality of life, and body image. The largest barriers
to the adoption of telemedicine interventions are training, cost, workflow, time of providers, and
low reimbursement. Conclusion: Telemedicine offers promise to both providers and breast cancer
survivors to improve the physical and mental health detriments of both cancer and its associated
treatments. It also helps women develop healthy habits to reduce the risk of reoccurrence.
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1. Introduction
1.1. Rationale

Breast cancer is a disease, originating in the breast, in which breast cells grow out of
control [1]. The incidence of breast cancer is extensive. In 2020, for example, over 2.3 million
women were diagnosed with this condition, and this resulted in 685,000 deaths globally.
The 5-year prevalence was estimated at 7.8 million women, which establishes it as the
world’s most prevalent cancer [2]. Breast cancer treatment is effective when caught early.
Treatment often includes surgical removal, radiation therapy, and medication, but all of
these treatments come at a physical and emotional cost to the survivor. Providers have
sought new and innovative means to help women through the treatment process and the
aftermath of the emotional devastation it brings. Telemedicine offers some interventions.

Telemedicine is defined as healing at a distance through the use of information and
communications technologies (ICT) [3]. Telemedicine takes on many forms, but in general,
it provides clinical support and overcomes geographical boundaries to improve health
outcomes through ICT. Although many distinguish between telehealth and telemedicine,
the World Health Organization does not distinguish between them, therefore, telehealth
and telemedicine will be used interchangeably in this study. One form of telemedicine is
mHealth and eHealth, or mobile-based health and computer-based health, respectively.
These take the form of mobile apps, text messages through short message service (SMS), tele-
phonic calls, websites, and computer programs. Many eHealth interventions can now be ac-
cessed on mobile devices, therefore the lines between the modalities have become blurred.

Healthcare 2022, 10, 2015. https://doi.org/10.3390 /healthcare10102015

https://www.mdpi.com/journal /healthcare


https://doi.org/10.3390/healthcare10102015
https://doi.org/10.3390/healthcare10102015
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/healthcare
https://www.mdpi.com
https://orcid.org/0000-0002-7636-1086
https://orcid.org/0000-0002-6428-0174
https://doi.org/10.3390/healthcare10102015
https://www.mdpi.com/journal/healthcare
https://www.mdpi.com/article/10.3390/healthcare10102015?type=check_update&version=2

Healthcare 2022, 10, 2015

2 of 30

Several forms of telehealth have been used for the last several years in the area of
oncology, and specifically breast cancer. mHealth apps have shown effectiveness in improv-
ing mood, symptom interference, self-efficacy, self-esteem, and emotional functioning [4].
mHealth apps provide education and improve health literacy [5,6]. They improve medica-
tion adherence and help women with coping strategies [7,8]. Overall, mHealth apps have
shown positive effects on the perception of physical benefits, psychological factors such as
motivation, social factors such as group practice, and organizational factors including pre-
planning physical activity [9]. The paucity of evidence for clinical efficacy begs additional
research. This is the justification for this study.

In 2021, a systematic review was published examining mHealth interventions’ ability
to improve the quality of life for cancer patients. They identified 25 articles over a period
of 10 years. They found the most common issues addressed by mHealth were physical
activity, mindfulness, and stress management. Overall, mHealth had a positive effect on
patients [10].

In 2022, a scoping review was published that examined mHealth'’s ability to increase
screening rates among Hispanic communities. Ten articles were selected out of an original
result of 597 from a search that spanned ten years. The reviewers reported mHealth was
effective at providing education and increasing health literacy [6].

1.2. Objectives

The purpose of this review is to analyze the effectiveness of telehealth interventions to
manage breast cancer care and recovery.

2. Methods
2.1. Eligibility Criteria

To be included in the group of articles for analysis, studies had to be published in the
English language in the last 10 years in peer-reviewed, academic journals, and used human
adult females as subjects. To avoid confounding results, other reviews were excluded.
Systematic reviews summarize the findings of previous results (from a set number of years).
Including a systematic review from 2022 in the analysis, for instance, would include results
from articles also analyzed separately. This would double count instances of findings,
which would confound the results.

2.2. Information Sources

Four databases were queried: The U.S. Library of Medicine’s PubMed (MEDLINE),
the Cumulative Index of Nursing and Allied Health Literature (CINAHL), Web of Science,
and Embase’s Science Direct. These databases were searched on 2 August 2022. We also
performed a journal-specific search of Healthcare.

2.3. Search Strategy

We used the U.S. Library of Medicine’s Medical Subject Headings (MeSH) to create
a Boolean search string to combine key terms into an exhaustive search: (mHealth OR
telemedicine OR “mobile apps”) AND (“breast cancer” AND “treatment”). The same
search string was used in all databases, and as much as possible, we used the same filters in
each database. MEDLINE was excluded from all databases except PubMed since PubMed
includes the MEDLINE database. This action helped eliminate duplicates.

2.4. Selection Process

Search results were filtered and abstracts were screened in accordance with the Kruse
Protocol [11] and reported in accordance with PRISMA 2020 [12]. The Kruse Protocol was
written to demonstrate the veracity of using the systematic literature review in higher
education, but it outlines a proven methodology that has been published over 50 times in
high-quality journals [11]. The PRISMA 2020 standard provides a systematic methodology



Healthcare 2022, 10, 2015

3 0f 30

to ensure standardized fields are reported for all systematic reviews and meta-analyses.
Abstracts were screened by at least two reviewers.

2.5. Data Collection Process

An Excel spreadsheet, standardized in the Kruse Protocol, was utilized as a data
extraction tool, collecting additional data at each step of the process. Three consensus
meetings were held to identify articles for analysis, perform a narrative or thematic analysis,
and perform additional analysis on the results to identify trends [11,13]. Abstracts were
screened and studies were analyzed by at least two reviewers throughout the process.

2.6. Data Items

We collected the following fields of data: research database source, year of publica-
tion, authors, title of study, journal, study participants, experimental intervention, results
compared to the control, medical outcomes, study design, study sample size, observations
of bias, effect size (Cohen’s d), sensitivity, specificity, and F1 (when reported), country of
origin, statistics used, patient satisfaction, effectiveness, barriers to adoption, strength of
evidence, and quality of evidence.

2.7. Study Risk of Bias Assessment

Each reviewer noted observations of bias (e.g., selection bias), and we assessed the
quality of each study using the Johns Hopkins Nursing Evidence Based Practice tool
(JHNEBP) [14]. These observations were recorded because they affect how to interpret the
results, and because bias can limit external validity [15].

2.8. Effect Measures

Summary measures were not standardized because we accepted mixed methods and
qualitative studies. Measures of effect were summarized in tables for those studies in which
it was reported.

2.9. Synthesis Methods

Once data extraction was completed, a thematic analysis was performed to make
sense of the data. [13] Themes were tabulated and summarized. Results across studies were
analyzed for additional inferences and to identify heterogeneity.

2.10. Reporting Bias Assessment

We identified the strength and quality of evidence in accordance with the JHNEBP to
provide us with an assessment of the applicability of the cumulative evidence and the limit
of external validity.

2.11. Additional Analyses and Certainty Assessment

We performed a narrative/thematic analysis of the observations to convert them
into themes, or common threads between articles. This helped us make sense of the data.
We calculated the frequency of occurrence and reported them in affinity matrices. The
frequency provided the probability of occurrence in the group of articles analyzed, and it
provided confidence in the data analyzed.

2.12. Statistical Analysis

Measures of effect were collected during the data extraction process. Where possible,
each effect was translated into an effect size equivalent to Cohen’s d [16]. These measures
were converted into a weighted average effect size by using the sample size for the weight.
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3. Results
3.1. Study Selection

Figure 1 illustrates the study selection process with four databases. A kappa statistic
was calculated to estimate the level of agreement between reviewers, (k = 0.92, almost
perfect agreement) [17,18]. Results from four research databases presented 2021 results.
Duplicates and those outside the date range were removed from screening. Using database
filters, 1399 records were screened for full text, human subjects, English language, peer-
reviewed, and academic journals. Anything except peer-reviewed, published work was
excluded along with other systematic literature reviews and meta-analyses. The remaining
68 records were assessed for eligibility. Protocols, editorials, and studies that would not
address the objective statement were removed. The remaining group for analysis was 33.

Identification of studies via databases and registers

Records identified from: Records removed before
g WoS =303 screening:
s CINAHL =78 Duplicates (n=659)
= PubMed = 185 —— Ineligible (n=23)
= ScienceDirect = 1455 Other (n=0)
c (n=2021)
Records screened | |Records excluded
(n=1339) (-1271)
\
= Records retrieved Records not retrieved
= (n=68) (-0)
g
g 1
2] Full-text articles assessed for Records excluded:
eligibility ——  Protocols (n=6)
(n=68) Opinion (n=8)
Not Germane (n=21)
L (-35)
S Studies included in analysis
E (n=133)
E

Figure 1. Study selection process.

3.2. Study Characteristics

PRISMA 2020 and the Kruse Protocol were followed throughout this review. Part
of that process is to create a table that lists the characteristics of each study analyzed:
participants, intervention, results, medical outcomes, and study design (see Table 1: PICOS).
The 33 studies are broken down into the following years: 2012(0), 2013(0), 2014(1) [19],
2015(2) [20,21], 2016(1) [22], 2017(4) [23-26], 2018(4) [27-30], 2019(1) [31], 2020(7) [32-38],
2021(8) [39-46], 2022(5) [47-51]. All studies involved adults as participants. About 76% of
the studies were RCT or true experiments, 3 were quasi-experimental, and the rest were
a combination of non-experimental, pre-post, qualitative, or mixed methods. About half
(16/33, 48%) of the interventions were web-based (eHealth), 13/33 (39%) were mHealth,
3/33 (9%) were telephone-based, and one was a combination of mHealth and eHealth.
About 40% of the studies were conducted in the United States, 12% were from Spain, 9%
were from the Netherlands, and the rest were from Taiwan, Turkey, Sweden, Norway, India,
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Iran, and Australia. Almost all studies reported strong positive satisfaction from users,
with only one exception [29].

Table 1. PICOS.

- Experimental Results (Compared to Medical Outcomes :
Authors Participants Intervention Control Group) Reported Study Design
Intervention group nurse-administered IPPC
Borosund et al. [19] ua se_51 4 ave patient-provider lower symptom d d P " 4 RCT
ge ol communication service distress, anxiety, ecreag?str?;np om
. 1 'y
and depression decreased anxiety
improvements in
TD (and Live) reported mulfane QOtL domains
Freeman et al. [20] Adults > 18, avg Telgmedicine .(T]'D) less fatigue, cognitive surviggrsr(c?g?n;?rlggrwith RCT
: age 55.4 [vs live vs. wait list] dysfunction, and sleep :
disturb ith WL WL.Less fatigue, less
Isturbance wi cognitive dysfunction,
fewer sleep disturbances
: This intervention
tient: ted 1s
Adults > 18, average SIS.NET (online pa lrfgvj éiiﬁgﬁgergore facilitated symptom
=5 oF uestionnaire with reporting and ma
Wheelock et al. [21] agce;fj;ii Zr?% rgmove NP overview symp.t oms co;npdared prgvide §means oyf RCT
and follow-up) ngr}é ;‘ggeg{s convenient symptom
assessment
telerehabilitation group
improved significantly
Internet-based p}:g;gikzll };i)iﬂlztgarﬁille Improved physical health,
Galgir;(i-%a;]tﬂlo Adults > 18 tailored exercisé functioning and arm cogq1t1ve fur}tc tlomélg, RCT
: program symptoms, as well as pamn s.e\;er; ¥, an
pain severity, and pain pain mnterterence
interference, compared
with the control group.
. NO statisfcically For clinical distressed
web-based significant differences patients, use of the
Admiraal et al. [23] Adults > 18, average  psychoeducation for between control and interventi’on increased RCT
: age 53.2 breast cancer intervention for optimism and control
(ENCOURAGE) optimism or control P £
over future over future
No control group. Moderate-to-vigorous Non-
. Distance-based weight ) ph_ysmal activity experimental
Fazzino et al. [24] Adults > 18 telephone (weekly) loss Droeram can significantly increased (no
b prog ful from baseline to randomization,
e successfu 6 months. no control)
No control group.
eHealth system cancer patients’ access Communication
Adults > 18, average (Comprehensive to more complex tools functions drive long-term
Han et al. [25] age 52.2, 88% Health Enhancement generates more use engagement with Pre-post
Caucasian Support System, with their time gthg t
CHESS) spreading out over the € system.
diverse services.
Improved exercise, but Improved exercise, but Quasi
Uhm et al. [26] Adults > 18 mHealth not statistically not statistically different ex er?risel;tal
different than control than control P
Improved drug Improved drug
adherence, lower side adherence, lower side
effects of chemotherapy  effects of chemotherapy
(nausea, fatigue, (nausea, fatigue,
Kim et al. [27] Adults > 18 mHealth (mobile numbness of hand or numbness of hand or foot, RCT

game)

foot, and hair loss).
Improved quality of
life. No significant
difference in
depression or anxiety

and hair loss). Improved
quality of life. Improved
medication adherence.
No significant difference
in depression or anxiety
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Table 1. Cont.
;s Experimental Results (Compared to Medical Outcomes .
Authors Participants Intervention Control Group) Reported Study Design
participants reported participants reported
led improvements in sleep improvements in sleep
te?;rflse%iiine outcomes, including SE outcomes, including SE Quasi
McCarthy et al. [28] Adults > 18 delivered, cognitive and SL. QOL and daily and SL. QOL and daily ex erlilrfé;tal
T functioning improved, functioning improved, p
behavioral therapy g ump g mp
but anxiety and but anxiety and
depression did not. depression did not.
No statistically
significant differences
: between control and No improvement with
Visser et al. [29] Adults > 18 tablet Onigllf support intervention for distress  intervention. Satisfaction RCT
group and empowerment. very low.
Greater peer support
identified in control.
Statiiinﬁ;?g\},’:l;g;;i{iscam Reduced insomnia,
. increased sleep quality,
Internet-delivered observed for all : -
Zachariae et al. [30] Adults > 18, average cognitive-behavioral  sleep-related outcomes ncreases sleep efﬁc1epcy, RCT
age 52.3 . . increased total sleep time,
therapy (iCBT) (fatigue, sleep . d time i
disturbances, total improved time in bed,
sleep time). reduced fatigue
Intervention increased
exercise capacity by
. . 10.8% (33.4% reached a
b-based . inlfugcézinsail Cri%iglr?c]l normal exercise capacity
Ariza-Garcia et al. Adults > 18 e : s:ter? erese agdominalgstren th v compared with 12.3% in RCT
[31] = C c}l] teCh ) & h/ control). Functional
(e_CuidateChemo) ower body strength, capacity, abdominal
back strength strength, lower body
strength, back strength
improved significantly.
Daily symptom
reporting created -
feelings of having ngagement was very
Crafoord et al. [32] Adults > 18 mHse alllgh &)F;E for continuous contact high for intervention. The Mixed
b = sel f-rianr; ement with health care app promoted patient Methods
& professionals, being participation in their care.
acknowledged,
and safe.
No statistically
significant differences
between weight lost in
both groups. Waist Effective at weigh
. R ght loss,
Ferrante et al. [33] Adults > 60, African mHealth/eHealth _ circumference but not statistically RCT
American only tools improved more, quality sienificant
of life more, and use of &
strategies for healthy
eating and
decreasing calories.
statistically significant
less symptom statistically significant
prevalence innausea,  less symptom prevalence
vomiting, feeling sad, in nausea, vomiting,
appetite loss and feeling sad, appetite loss
constipation. Overall and constipation. Overall
symptom distress and symptom distress and
mHealth app physical symptom physical symptom

Adults > 18, average

Fjell et al. [34] age 48

(Interaktor) during
neoadjuvant chemo

distress were rated
statistically significant
lower in the
intervention group.
Further, emotional
functioning was rated
statistically significant
higher in the
intervention group.

distress were rated
statistically significant

lower in the intervention
group. Further, emotional

functioning was rated
statistically significant
higher in the
intervention group.

RCT
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Table 1. Cont.

;s Experimental Results (Compared to Medical Outcomes .
Authors Participants Intervention Control Group) Reported Study Design
mHealth app for Mean quality of life Mean quality of life
Hou et al. [35] Adults > 50 self-management scores and global scores and global RCT
support (BCSMS) health higher health higher
post hoc analysis post hoc analysis showed
we-based, showed significant significant grou
psychoeducational . . e L group
distress group differences in differences in slopes True
Lally et al. [36] Adults > 18 slopes occurrin occurring between stud ;
y self-management P & g y experiment
program between study months months 2 and 3 on
(CaringGuidance) 2 and 3 on distress and distress and
depressive symptoms depressive symptoms
Both groups showed Both groups showed
improved outcomes, . d b
but global QoL was improved outcomes, but
significantly better with . glpbal QoL was .
Lozano-I[A%z]ano etal. Adults > 18 mHeaLt};e(}l?iE\T ECA) intervention. s1gn1f%catntly bgtter with RCT
- Improvement in tervention,
. Improvement in
upper-limb . . .
. - upper-limb functionality
functionality also 1so hich
higher also higher
Oncokompas did not
eHealth improve the amount of
van der Hout et al. (Oncokompas) knowledge, skills, and No difference
38] Adults 2 56 symptom conﬁ%ence for between groups RCT
self-management app self-management in
cancer survivors.
mHealth app for QoL gﬁ;ﬂ; gﬁzétrment QoL of the treatment
education, symptom . IR group after intervention True
Cinar et al. [39] Adults > 18 tracking, and intervention increased increased and distress experiment
and distress level was 1
management lower evel was lower
body image distress
declined significantly
for the intervention
- group but increased for . .
Fang et al. [40] Adults > 20 decision-support app the control group. no Decrease in body image, RCT
’ = (Pink Journey) L ¢ Co regret, anxiety, & distress
significant difference in
decision conflict,
decision regret, anxiety,
or depression.
telephone based No differences in No differences in
Krzyzarl[?l\i\/]ska etal. Adults > 40 management of self-efficacy, anxiety, self-efficacy, anxiety, or RCT
toxicities or depression depression
No control group.
. B i e
Kumar et al. [42] Adult, aged 27 Teleconsultation queg,?ir(;;esrralri;xgre d reastsiigsei;vatlon Qualitative
through intervention
No control group.
Patients regained Non-
Telemedicine (VTC) baseline function all regained baseline experimental
Lai et al. [43] %gl L811t§3?/0 ?éﬁzagsiaagne Occupational within a mean of functional status and full (no
- Therapy 42.4 days after surgery range of motion randomization,
and after an average of no control)
three sessions
Effective at decreasing Symptom monitoring
S " mHealth symptom nausea-vomiting, with mHealth highly True
Oztiirk et al. [44] Adults > 18 monitoring app raising sexual function effective in controlling experiment
and sexual enjoyment physical symptoms
Improved weight Improved weight
reduction (over control)  reduction (over control)
fat mass, metabolic fat mass, metabolic
Reeves et al. [45] Adults > 45 mHealth weight-loss syndrome risk score, syndrome risk score, RCT

waist circumference,
fasting plasma glucose,
and quality of life

waist circumference,
fasting plasma glucose,
and quality of life
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Table 1. Cont.

Experimental

Results (Compared to

Medical Outcomes

Authors Participants Intervention Control Group) Reported Study Design
Significantly reduced
eHealth (Fear of fear of recurrence. re Cuﬁféﬁ?g e%eflgig ao cfhin
Wagner et al. [46] Adults > 18 recurrence, FoR) Telecoaching improved . : & RCT
: improved adherence and
Telecoaching adherence and ;
retention. retention.
Mean score of cancer
Bandani-Susan etal.  Adults > 18, average . fatigue decreased and Decreased fatigue,
[47] age 46.34 mHealth education body image increased increased body image RCT
significantly
Participants in the
intervention were more
likely to experience
complete reduction in in 1
pain and soreness, L% Pain less soreness,
mHealth lower median severity €8s swelng, e
Fu et al. [48] Adults > 18 pain-management scores and general heaV{ne.ss, less redness, RCT
body pain, less less 11¥n1tid rrllcci)vement
arm/hand swelling, 1 shoulder
heaviness, redness, and
limited movement
in shoulder
A significant time effect  Tai Chi participants had a
Gao et al. [49] Adults > 18, average  mHealth Tai Chi and for mental health, significantly better RCT
: age 56.17 health education physical health, but not mental health at follow
for stress. up.
Adults > 18, average eHealth ecosystem Strong social support ég\?erllg el(;iil‘il gfp ; 1(‘Iltls til:ael Quasi-
Medina et al. [50] = 5 g 4 led to better ;opme & :
age 52.35 (ICOnnecta) psychosocial course relation w1th healthcare experimental
services
eHealth Iﬁssxs;:e;;zse m Improvements in
Oswald et al. [51] Adults > 18 cognitive-behavioral - ’ p insomnia, sleep efficiency, RCT
. efficiency, and sleep -
therapy (iCBT) and sleep disturbance

disturbance

BCMSM: Breast cancer self-management support; CHESS: Comprehensive Health Enhancement Support System;
FoR: Fear of reoccurrence; QoL: Quality of Life; iCBT: Internet Cognitive Behavior Therapy; IPPC: Internet-based
provider communications service; SIS:NET: System for Individualized Survivorship Care; SE: Sleep efficiency;
SL: Sleep latency; TD: Telemedicine delivery; VTC: Video tele-conference; WL: Wait list.

3.3. Risk of Bias in and across Studies

Reviewers used the JHNEBP quality assessment tool to identify the strength and
quality of evidence. Due to the strong methodologies chosen for review, the JHNEBP
tool identified 76% of the articles as Strength I, which means the methodologies were
experimental or RCTs (studies had control groups and used randomization). Only 2 studies
were identified as Strength II, reserved for quasi-experimental studies. The rest were
Strength III, which were a combination of non-experimental, qualitative, observational, pre-
post, or mixed methods. Additionally, the JHNEBP tool identified the quality of evidence
based on sample size and consistency of evidence. Our group of articles chosen for analysis
was 90% (30/33) Quality Q, and only 9% (3/33) were quality B.

3.4. Results of Individual Studies

Following the Kruse Protocol, reviewers independently extracted data and recorded
observations about each study on a standardized Excel spreadsheet. As part of a thematic
analysis, observations that occurred more than once were identified as themes [13]. These
themes are tabulated in Table 2. Multiple observations of a similar nature are listed multiple
times for studies, but an observation-to-theme match can be found in Appendices A and B.
In 29/33 (88%) studies analyzed, an improvement in at least one area was noted. Additional
observations collected in the data extraction step (sample size, bias, effect size, country of
origin, statistics used, patient satisfaction, and the strength and quality of evidence from
the JHNEBP tool) can be found in Appendix C. Effect sizes were only reported for 22 of the
33 studies (67%). The weighted average effect size was 0.21 (small).
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Table 2. Summary of analysis, sorted chronologically.

Authors Intervention Results Themes Medical Outcome Effectiveness Barrier Themes
Themes Themes Themes
Improved in at Improved mental Improved mental
least one area health health
Borosund et al. [19] Web-based Improved mental Must train users
(eHealth) health Improved mental Improved mental
Improved mental health health
health
Freeman et al. [20] Web-based Improved sleep Improved sleep Improved sleep Must train users
(eHealth) outcomes outcomes outcomes
Improved in at Time of
Web-based least one area Provided educa- Provided educa- providers/workflow
Wheelock et al. [21] (eHealth) Low tion/answered tion/answered Improved social
reimbursement of questions questions support/answered
treatment questions
Improved in at Improved physical Improved physical
least one area health health
I}rlr; E{;‘;e];iaiﬁzzl Improved sleep Improved sleep ) Cost Of
. outcomes outcomes intervention
function
Galiano-Castillo Web-based
etal. [22]. (eHealth) Improved sleep Less pain Less pain
outcomes
Less numb- Improved quality Improved qualit
. 1 Vi uali Vi y
ness/pain/swelling of life of life
Improved quality
of life
Improved in at Improved mental Improved mental
least one area health health
Improved mental Improvements not
Admiraal et al. [23] Web-based health statistically . Cost Of
(eHealth) significant Improvements not intervention
No statistically st.atls.t%cally
S significant
significant
differences
Improved in at Improved physical Improved physical
least one area health health
Improved body Improved body Improved body Cost of
Fazzino et al. [24] Telephone image image image . .
intervention
No statistically Improvements not  Improvements not
significant statistically statistically
differences significant significant
Web-based Complexity F)f tool P.r0V1ded educa- P.rov1ded educa- Cost of
Han et al. [25] takes more time to tion/answered tion/answered . .
(eHealth) . . intervention
process questions questions
Improved in at Improved physical Improved physical
least one area health health
Uhm et al. [26] mHealth Improved exercise Improvements not ~ Improvements not ) Cost Of
No statistically statistically statistically intervention
significant significant significant

differences
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Table 2. Cont.
Authors Intervention Results Themes Medical Outcome Effectiveness Barrier Themes
Themes Themes Themes
Improved in at Less Imp.r ovgd Cost of
.. medication . .
least one area nausea/vomiting intervention
adherence
Less Less
.. Less numbness ..
nausea/vomiting nausea/vomiting
Kim et al. [27] mHealth Less. numb- . Improved physical Improved sleep
ness/pain/swelling health outcomes
. . Must train users
Improved physical Improvec_l quality Less numbness
health of life
. Improved .
Improvec} quality medication Improveq quality
of life of life
adherence
Improved in at Improved sleep Improved sleep
least one area outcomes outcomes
McCarthy Web-based Improved sleep Time of
et al. [28] (eHealth) outcomes Improved quality Improved quality providers/workflow
Improved quality of life of life
of life
Improved in at Intervention not
) least one area Provided educa- Improvements not effective
Visser et al. [29] mHealth Improved social tion/answered statistically Cost of
support/answered questions significant . .
. intervention
questions
Improved in at Improved sleep Improved sleep
least one area outcomes outcomes
Improved sleep Improved sleep Improved sleep
Zachariae Web-based outcomes outcomes outcomes .
etal. [30] (eHealth) Must train users
‘ Improved sleep Improved sleep Improved sleep
outcomes outcomes outcomes
Improved sleep Improved mental Improved mental
outcomes health health
Improved in at Improved physical Improved physical
least one area health health
Improved physical Improved physical Improved physical
Ariza-Garcia Web-based health health health .
etal. [31] (eHealth) Must train users
: Improved physical Improved physical Improved physical
health health health
Improved physical Improved physical Improved physical
health health health
Improved in at long-term . long-term .
engagement with engagement with
least one area c . - .
intervention intervention .
Crafoord et al. [32] mHealth Must train users

Provided educa-
tion/answered
questions

Provided educa-
tion/answered
questions

Provided educa-
tion/answered
questions
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Table 2. Cont.

Authors Intervention Results Themes Medical Outcome Effectiveness Barrier Themes
Themes Themes Themes
Improved in at Improved body Improved physical
least one area image health
Improved body Improved body
image image
Ferrante et al. [33] mHealth + eHealth Improved quality Improvlenllents not Must train users
of life statistically
significant Improved quality
No statistically of life
significant
differences
Improved in at
least one area Less Less
Less nausea/vomiting nausea/vomiting
nausea/vomiting
Less Less Less
nausea/vomiting nausea/vomiting nausea/vomiting
Fjell etal. [34] mHealth Improved mental Improved mental Improved mental Must train users
health health health
Improved mental Improved mental Improved mental
health health health
Improved physical Improved physical Improved physical
health health health
Improved in at Improved quality Improved quality
least one area of life of life
Improved quality
H tal. [35 of life ;
ouetal. [35] mHealth Improved physical Improved physical Must train users
Improved global health health
health /baseline
function
Improved in at Improved mental Improved mental
least one area health health
Improved mental
Web-based
Lally et al. [36 health i
Y [56] (eHealth) Improved mental Improved mental Must train users
Improved mental health health
health
Improved in at Improved quality Improved quality
least one area of life of life
Lozano-Lozano Health Impro(\)/fe S fguahty Time of
etal. [37] mHealt Improved arm Improved arm providers/workflow
Improved arm symptoms/upper  symptoms/upper
symptoms/upper  limb functionality = limb functionality
limb functionality
Intervention not
van der Hout Web-based No .sta.t;.stice;lly Impsrt(;\tfiesrt?ce;’{s not Imp;(;:z?:arﬁs not effective
tal. [38 Health significan y istically
etal. [38] (eHealth) differences significant significant Cost of

intervention
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Table 2. Cont.
Authors Intervention Results Themes Medical Outcome Effectiveness Barrier Themes
Themes Themes Themes
Improved in at Improved quality ~ Improved quality
least one area of life of life
Crmar et al. [39] mHealth Improved quality Must train users
of life Improved mental Improved mental
Improved mental health health
health
Improved in at Improved body Improved body Inteerenfaon not
. . statistically
least one area image image .
effective
Improved body Improved mental Improved mental
image health health
F Web-based
ang et al. [40] (eHealth) Improved mental Improved mental Improved mental
health health health Must train users
Improved mental
health Improved mental Improved mental
Improved mental health health
health
No statistically Improvements not  Improvements not Intervention not
Krzyzanowska leoh fonifi isticall isticall isticall
etal. [41] Telephone significant statistically statistically statistically
' differences significant significant effective
Improved in at Cost of
least one area Provided educa- Provided educa- intervention
Kumar et al. [42] Telephone Provided educa- tion/answered tion/answered i ’
tion/answered questions questions Time o
. providers/workflow
questions
Improved in at Cost of
least one area i - intervention
Lai et al. [43] Web-based Improved physical I?ov;ded educ;
' (eHealth) Improved global health l1on/answere Time of
health/baseline questions .
. providers/workflow
function
Improved in at Less Less Cost of
least one area nausea/vomiting nausea/vomiting intervention
Less Less Less
nausea/vomiting nausea/vomiting nausea/vomiting
Oztiirk et al. [44] mHealth Less Improved quality Improved quality
nausea/vomiting of life of life Must train users
Improved quality
of life Improved physical Improved physical
- health health
Improved physical

health
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Table 2. Cont.
Authors Intervention Results Themes Medical Outcome Effectiveness Barrier Themes
Themes Themes Themes
Improved in at Improved body Improved body Cost of
least one area image image intervention
Improved body Improved body Improved body
image image image
Improved body Improved body Improved body
Reeves et al. [45] mHealth image image image
Improved body Improved fasting Improved fasting Must train users
image plasma glucose plasma glucose
Improved fasting
plasma glucose Improved quality Improved quality
Improved quality of life of life
of life
Improved in at Improved mental Improved mental Cost of
least one area health health intervention
W, tal. [46] Web-based Improved mental Time of
aghet et a (eHealth) health long-term long-term providers/workflow
Improved engagement with engagement with
megication intervention intervention Must train users
adherence
Improved in at Improved sleep Improved sleep Cost of
least one area outcomes outcomes intervention
Bandani-Susan mHealth Improved sleep
tal. [47 outcomes I d bod I d bod
etal. [47] mpr.ove oy mp r.o ved body Must train users
Improved body image image
image
Improved in at . . Cost of
Less pain Less pain . .
least one area intervention
Less numb- Less pain Less pain
ness/pain/swelling p P
Less numb- . .
ness/pain/swelling Less pain Less pain
Fu et al. [48] mHealth
Less' numb- . Less numbness Less numbness Must train users
ness/pain/swelling
Less numb-
ness/pain/swelling Improved arm Improved arm
Improved arm s.ymptoms./ upper s.ymptorns./ upper
limb functionality ~ limb functionality
symptoms/upper
limb functionality
Improved in at Improved mental Improved mental Cost of
least one area health health intervention
Improved mental
Gao etal. [49
2o etal. [49] mHealth health Improved physical Improved physical .
Must train users
Improved physical health health

health
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Table 2. Cont.

Authors In’?ﬁzz‘::’n Results Themes Medt;e}xlleg:;come Eff;;t::;ess Barrier Themes
Improved in at Cost of
least one area intervention
. Web-based Improved social
Medina et al. [50] Improved mental Improved mental
(eHealth) support/ a.nswered health health
questions .
Must train users
Improved mental
health
Improved in at Improved sleep Improved sleep Cost of
least one area outcomes outcomes intervention
Improved sleep Improved sleep Improved sleep
Oswald et al. [51] Vtﬁgifﬁ;i outcomes outcomes outcomes

Improved sleep
outcomes

Improved sleep
outcomes

Must train users
Improved sleep
outcomes

Improved sleep
outcomes

3.5. Results of Syntheses, Additional Analysis and Certainty of Evidence

Thematic analysis was performed on all studies. Themes and additional observations
were summarized into affinity matrices. Results are sorted by frequency. Frequency is re-
flected not to imply importance, but only to identify the probability a theme or observation
was found in the group of studies analyzed.

3.5.1. Results of Studies Compared with Control Group

Table 3 summarizes the results of the studies compared with a control group. For
non-experimental studies, the “no control group” leads the results. This is done to avoid
confounding the results. facilitators observed. Thirteen themes and four individual ob-
servations were identified by the reviewers for a total of 111 occurrences in the literature.
The theme most often observed was “improved mental health”, which occurred 16/111
(14%) occurrences [19,23,34,36,39,40,46,49,50]. This theme combined observations of anxi-
ety, distress, fear of reoccurrence, depression, optimism, self-efficacy, and self-actualization.
Sleep outcome was the next most frequently identified theme. It occurred 12/111 (11%)
of the occurrences [20,22,28,30,47]. This theme included the following observations: sleep
disturbance, insomnia, sleep efficiency, cognitive function, fatigue, and cancer fatigue. The
next theme is an improved quality of life, which appeared in 9/111 (8%) of the occur-
rences [22,27,28,33,35,37,39,44,45]. Two themes appeared in 7/111 (6%) of the occurrences:
improved body image [22,31,38,43,45] and improved physical health [27,31,34,44,49]. The
body image theme was comprised of the following observations: waist circumference, fat
mass, and weight. Two themes were identified in 6/111 (5%) of the occurrences: less numb-
ness, pain, or swelling [22,27,48], and no statistical differences between the intervention
and control groups [23,24,26,33,38,41]. Next was less nausea or vomiting [27,34,44]. This
occurred in 5/111 (5%) of the observations. Although nausea and vomiting are highly
correlated, they are not synonymous, so reviewers chose to report them separately, but they
appeared together in two studies. Two themes appeared in 3/111 (3%) of the occurrences:
improved global health/return to baseline functioning [22,35,43] and improved social sup-
port, and questions were answered by providers [21,29,50]. Two themes occurred in 2/111
(2%) of the occurrences: improved arm symptoms/upper limb functionality [37,48], and
the app provided education and answered questions [32,42]. There were four observations
that could not be fit into themes: improved exercise, improved medication adherence,
improved fasting plasma glucose, and the complexity of the tool (app) takes more time for
users to process [25,26,45,46].
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Table 3. Results of studies, compared to control group.

Results Themes and Observations Frequency
Improved in at least one area [19,21-24,26-37,39,40,42-51] 29
Improved mental health [19,23,34,36,39,40,46,49,50] 16
Improved sleep outcomes [20,22,28,30,47] 12

Improved quality of life [22,27,28,33,35,37,39,44,45]
Improved body image [24,33,40,45,47]
Improved physical health [27,31,34,44,49]

Less numbness/pain/swelling [22,27,48]

No statistically significant differences [23,24,26,33,38,41]
Less nausea/vomiting [27,34,44]

Improved global health/baseline function [22,35,43]
Improved social support/answered questions [21,29,50]
Improved arm symptoms/upper limb functionality [37,48]
Provided education/answered questions [32,42]
Improved exercise [26]

Improved medication adherence [46]
Improved fasting plasma glucose [45]
Complexity of tool takes more time to process [25]

—
:b—\H)—\b—\NNOJUJU'IC\O\\'I\"IG

3.5.2. Medical Outcome and Effectiveness Commensurate with the Intervention

Table 4 summarizes the medical outcomes and effectiveness observed. Twelve themes
and two individual observations were recorded commensurate with the adoption of the
intervention for a total of 85 occurrences. Due to the high level of overlap with study
results, reviewers chose to only report the differences. In 2/87 (2%) of the occurrences, the
intervention was credited with long-term engagement with treatment programs [32,46].

Table 4. Medical outcomes and effectiveness commensurate with the adoption of the intervention.

Medical Outcomes and Effectiveness Themes and

Observations Frequency
Improved mental health [19,23,30,34,36,39,40,46,49,50] 17
Improved physical health [22,24,26,27,31,34,35,43,44,49] 13
Improved sleep outcomes [20,22,28,30,47,51] 12
Improved quality of life [22,27,28,35,37,39,44,45] 8
Improved body image [24,33,40,45,47] 7
Improvements not statistically significant [23,24,26,33,38,41] 6
Less nausea/vomiting [27,34,44] 5
Provided education/answered questions [21,25,29,32,42] 5
Less pain [22,48] 4
Less numbness [27,48] 2
Improved arm symptoms/upper limb functionality [37,48] 2
long-term engagement with intervention [32,46] 2
Improved medication adherence [27] 1
Improved fasting plasma glucose [45] 1
85

3.5.3. Barriers to the Adoption of Telehealth for Breast Cancer

Table 5 tabulates the barriers identified in the literature. Five themes and one observa-
tion were recorded in 49 occurrences. The most frequently observed theme was the need to
train users, which occurred in 20/49 (41%) of the occurrences [19,20,27,30-36,39,40,44-51].
The second barrier was the cost (set up, maintenance, and equipment), which appeared
in 18/87 (37%) of the occurrences [22-27,29,38,42-51]. The intervention took time of
the providers and presented unusual workflow appeared in 6/49 (12%) of the occur-
rences [21,28,37,42,43,46]. The intervention was not effective [29,38] or not statistically
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significant in 2/49 (4%) of the occurrences [40,41]. Finally, there is low reimbursement for
the time spent on the intervention that appeared once [21].

Table 5. Barriers to the adoption of Telehealth for the treatment of Breast Cancer.

Barrier Themes and Observations Frequency

Must train users [19,20,27,30-36,39,40,44-51] 20
Cost of intervention [22-27,29,38,42-51] 18
Time of providers/workflow [21,28,37,42,43,46] 6
Intervention not effective [29,38] 2
Intervention not statistically effective [40,41] 2
Low reimbursement of treatment [21] 1

49

3.5.4. Interactions between Observations

The intervention of mHealth resulted in the most observations of “improvement
in at least one area”, but not all outcomes were statistically significant [26,27,29,32,34,
35,37,39,44,45,47-49]. The mHealth intervention studies used strong methodologies: 11
were either RCT or experimental, while one was quasi-experimental and one used mixed
methods [26,27,29,32,34,35,37,39,44,45,47-49].

4. Discussion

This systematic literature review examined 33 studies from 11 countries published
over the last 10 years to analyze the effectiveness of telemedicine to treat the symp-
toms commensurate with the treatment and recovery of breast cancer. Five interven-
tions were identified, however, the dominant interventions were eHealth and mHealth.
Methodologies were strong among the group for analysis, and the results of the studies
showed positive effects in at least one area [19,21-24,26-37,39,40,42-51]. Telehealth in-
terventions showed improvements in both mental health [19,23,30,34,36,39,40,46,49,50],
physical health [22,24,26,27,31,34,35,43,44,49], sleep outcomes [20,22,28,30,47,51], quality
of life [22,27,28,35,37,39,44,45] and body image [24,33,40,45,47]. Telehealth interventions de-
creased nausea, vomiting [27,34,44], numbness, pain [27,48], improved arm symptoms and
upper limb functionality [27,48]. Only a few studies reported non-statistically significant
findings [23,24,26,33,38,41].

The findings of this systematic literature review are congruent with that of Buneviciene
et al. [10]. The intervention of mHealth and eHealth addressed the quality of life of patients
in the areas of physical activity, mindfulness, and stress management. This review found
multiple instances of improvements in mental health, physical health, sleep outcomes, and
quality of life. Our findings are also consistent with Watanabe et al., in that eHealth and
mHealth augmented medical education and health literacy [6].

eHealth and mHealth offer several possible interventions that show promise as a treat-
ment modality of care, however the clinical efficacy of this modality shows mixed results.
The difference in results could be due to a difference of methodology or a difference of
measurement. While older patients do not often prefer eHealth and mHealth interventions,
many other patients do prefer this modality. Even when the results of using the eHealth and
mHealth modalities of care show equivalent, but not statistically greater efficacy, offering
the modality may meet the preference of the patient. These issues should be addressed in
future research considerations.

Future research should examine the reasons for the lack of significant results in some
of the studies. Standardization of methodology and measurement should yield consistent
results. The results reported in this review were inconsistent. This systematic review
focused on breast cancer. Future reviews should examine other types of cancer, then a
review of reviews should be conducted for all cancer. The results did not seem to follow
any particular intervention. This means it could have been a bias in the sample. Many
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examples of both sample bias and selection bias were observed, which affect the external
and internal validity, respectively.

The results of this review should give practitioners confidence that telehealth can
provide viable interventions to help their patients assuage the effects of breast cancer
recovery and chemotherapy. The results from the studies analyzed in this review demon-
strate healthy habits, less nausea, lost weight, more strength, and an increase in personal
confidence. Policy makers should explore other reimbursement mechanisms to ensure the
extra time and money these interventions require is reimbursed.

Limitations

No study is without its limitations, and this literature review is no different. Only four
databases were queried over 10 years for published works. A broader scope of databases,
years, and sources of literature, such as grey literature, may have identified additional
interventions and results. However, the reviewers chose these databases due to their
wide availability, 10 years because telemedicine is a rapidly growing field, and published
literature to ensure a peer review. Within the studies analyzed were multiple examples of
selection and sample bias, which affect the internal and external validity, respectively.

5. Conclusions

Telehealth offers promise to help breast cancer survivors cope with the side effects of
treatment, the mental anguish that shakes confidence, and the physical ailments that accom-
pany chemotherapy. Several exercise applications show promise educating and helping
survivors establish healthy habits to lower the risk of reoccurrence. The most significant
barrier is training followed by cost, but these are not significant barriers to overcome.
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Appendix A. Observation-to-Theme Conversion

. . Results . Medical
Authors Eﬁ?::;:ftril;il Int]g}l;\g:;;on (Compared to Results Themes Medllgil Sr‘:etfiomes Outcome g::ld );1
Control Group) 3 Themes &
Improved in at Improtvcid
least one area rflf;l f?‘l
Improved Inrg)err?t‘ﬁd
Intervention group mental health nurse-administered IPPC
Internet-based . reported significantly alone can significantly health
Borosund patient-provider Web-based duce d p RCT
et al. communication (eHealth) lower symptom Improved reduce depression, Improved
service distress, anxiety, and tpl health decreased symptom distress, mental
depression mental hea decreased anxiety health
Improved
mental health Improved
mental
Improved health
mental health
Improved sleep Ims;z;ed
TD (and Live) outcomes improvemer}ts in multiple outcomes
. reported less fatigue, QOL dom:auns for breast
Telemedicine Web-based iti cancer survivors compared Improved
Freeman (TD) [vs live vs eb-base cognitive Improved sleep . 1 RCT
etal. Wait list] (eHealth) dysfunction, and outcomes With WL. sleep
sleep disturbance Less fatlgge, less cognitive outcomes
with WL dysfungtlon, fewer sleep Improved
Improved sleep disturbances 1
outcomes sleep
outcomes
Improved in at
SIS.NET (online patients reported least one area This intervention faciliéated Provided
Wheelock questionnairre Web-based more new or changed — symptom'reportmg and may educa-
etal. with remove NP (eHealth) symptoms compared Tmp ro:fd_s ocial provide a means of tion/answered RCT
overview and with standard care ort /anlsg wered convenient symptom questions
follow-up) patients p questions assessment
. Improved
telerehabilitation I{n prtoved nat physical
group improved cast one area health
significantly global ————————————
gr}}[ealth st};tguS, Improved gIO_bal Impfqved phy'sica} health, Improved
Galiano- Internet-based, Web-based physical, role, healfth/ baseline cognitive functlonmg, pain sleep
Castillo tailored exercise (eHealth) cognitive functioning unction severity, and pain outcomes RCT
etal. program and arm symptoms, Improved sleep interference L .
: ess pain
as well as pain outcomes
severity, and pain Less numb-
interference, B . Improved
compared with the —ness/pam/swelhng quality of
control group. Improved life
quality of life
Improved in at Improtvcid
No statistical least one area rllllg;lt?l
o statistica L. . —_—
w}t;:‘b—lczlased' significant differe}r,mes For clinical dlStrfeSﬁEd Improvements
Admiraal psychoeducation Web-based between control and Improved ) patlents_, use 0. the no RCT
etal. for breast cancer (eHealth) intervention for mental health intervention increased statistically
(ENCOURAGE) optimism or control optimism and control significant
over future No statistically over future
significant
differences
Improved in at Im}? rsoi::/sld
least one area phgal th
No control group. ~ —— Moderate-to-vigorous Non-
Fazzino telephone Telephone Distance-based Improved body physical activity Improved experimental
etal. (weekly) P weight loss program image significantly increased from body image (no f'andom-
can be successful No statistically baseline to 6 months. Improvements 1230;%1;(,)80
Py not
Sl_%?lﬁcant statistically
differences significant
No control group.
eHealth }inte'm cancer fat1ents .
| (Comgéil’;nswe Web-based ?:gcrispsl eg ?(:gfse Complexity of dC_omln'lunitca‘cion functions . Pg((’i‘ﬁg;d
Han etal. Enhancement (eHealth) generates more use ttc_)ol t?kes more rive Or.lt%- te}zlrm erigagemen tion/answered Pre-post
Support System, with their time tme Lo process wi € system. questions
CHESS) spreading out over

the diverse services.
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. . Results . Medical
Experimental Intervention Medical Outcomes Study
Authors Intervention Themes C(oCr(ljtT oliaéigf;) Results Themes Reported er;l?;lense Design
Improved in at Im}{) rqvel(l
least one area physica
. . health
Improved exercise, ——— Improved exercise, but not Quasi-
Uhm et al. mHealth mHealth but not statistically Improved statistically different Improvements experimental
different than control exercise than control not
No statistically statistically
significant significant
differences
Improved in at Less nau-
least one area sea/vomiting
Improved drug Less nau L
; - I d d dh : €ss
saheenee over e arfoomimg el usaderece 5
chemotherapy Less numb . Chemotheripy (na?;ea/d Improved
. i r - tigue, numbness of han hysical
. mHealth (mobile (nausea, fatigue, 11 atis ; physica
Kim et al. gam(e) mHealth n}dm:)ness ﬁf .haln d ;’r ness/pain/swelling . r?‘; frg(\),té gr&i ;?tl}r, L(}Slsi)fé health RCT
oot, and hair loss). y ot lite.
Improved quality of Improved Improved medication Impr.oved
life. No significant hvsical health adherence. No significant quality of
physical healt " . N .
difference in difference in depression life
depression or anxiety # or anxiety Improved
mprove o
H . dication
quality of life rggherence
participants reported .
nurse-led improvements in Improved in at participants reported Improved
telemedicine sleep outcomes, least one area improvements in sleep oustlzeoergles
delivered i : . . ‘
McCarthy el 1;%1;3 , Web-based including SE ar}d SL. outcomes, including _SE and Quasi-
€08 © (eHealth) QOL and daily SL. QOL and daily experimental
etal. behavioral functioning Improved functioning improved, but I d P
therapy improved, but sleep outcomes anxiety and depression rgﬁ;(l):;;
anxiety and Improved did not.  1if
depression did not. quality of life otlite
No statistically I di
significant differences lrgfsrtoc‘)]:e ;?eit
. tablet online be_tv\f[een cotr_1tro} and No improvement with Provided
Visser et al. support group mHealth mn dgrven on for ————— intervention. Satisfaction . educa- RCT
istress and Improved social very low. tion/answered
empowerment. sup- questions
Greater peer support port/answered
identified in control. questions
Improved in at Ims}izzged
Statistically least one area outcomes
significant Reduced insomnia,
Internet- improvements Improved sleep increased sleep quality, Imﬁ:;ved
Zachariae delivered Web-based observed for all outcomes increases sleep efficiency, outcor};es RCT
etal. l;g}%;é:g:l (eHealth) fleep—re(lfatsd increased total sleep time, ; q
0 outcomes (fatigue, ; d time in bed mprove
th CBT . Improved slee improved time in bed,
erapy (iCBT) sleep disturbances, gutcomes p reduced fatigue sleep
total sleep time). outcomes
Improved sleep Improved
outcomes Iﬁ‘:ﬁﬁ}
Improved in at Im}? rsoixcfgi
least one area phzal th
i X Intervention increased
Func_honal capacity Improved exercise capacity by 10.8% Improved
Ariza- web-based Web-based }mpr-oved h 'P 1 health (33.4% reached a normal physical
Garcia exercise system eH_ aisﬁ significantly, physical hea exercise capacity compared health RCT
etal. (e_CuidateChemo)  (eHealth) abdominal strength, ————————————  with 12.3% in control).
lower body strength, Improved Functional capacity, Imprqved
back strength physical health abdominal strength, lower physical
body strength, back strength health
Jmproved improved significantly. Improved
physical health physical
4 health
Daily symptom long-term
reporting created Improved in at eng?NgiiLn ent
mHealth app for feelings of havin: least one area Engagement was very high . . Mixed
Crztf (;?rd symptom mHealth contin%ous conta%t for intervention. The app intervention Methods
self-management with }_lealth care - promoted patient Provided
professionals, being Provided educ(zii- participation in their care. educa-
acknowledged, tion/answere tion/answered
and safe. questions
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. . Results : Medical
Experimental Intervention Medical Outcomes Study
Authors Intervention Themes C(oCr(ljtT oliaéigf;) Results Themes Reported er;l?;lense Design
No statistically Improved in at Imprgved
significant differences least one area body image
_biwﬁen Weigh;\llost Improved body
in both groups. Waist image
Ferrante mHealth/eHealth mHealth + circumference Effective at weight loss, but | t
etal. tools eHealth improved more, Improved not statistically significant mprﬁgf ments RCT
quality of life more, quality of life statistically
and use of strgtegies No statistically significant
focll“ healthy eatllng'and significant
ecreasing calories. differences
statistically
significant less Improved in at
symptom preva}gnce least one area statistically significant less
innausea, vomiting, symptom prevalence in seIz;e/s{/soIrlr?il;i_n
feeling sad, aPPEt_lte nausea, vomiting, feeling g
loss and constipation. Less nau- sad, appetite loss and
mHealth app o verall symptom sea/vomiting constipation. Overall
(Interaktor) distress and physical Less nau- symptom distress and Less nau-
Fjell et al. during mHealth symptom dls(;ress sea/vomiting physical symptom distress  sea/vomiting RCT
neoadjuvant were 1jat(l=,l were rated statistically —
chemo _ statistically Improved significant lower in the Improved
significant lower in . - mental
the intervention mental health intervention group. Further, health
group. Further, emotional functioning was
emotional Improved rated statistically significant Improved
functioning was rated mental health . higher in the I}I:enlttil
statistically intervention group. ea
significant higher in Improved
the intervention Im_proved physical
group. physical health health
Improved in at Irzslriovicfl
least one area ! liftey
mHealth app for Mean quality of life Improved M litv of Tif
Hou et al. self-management mHealth scores and global qualir;y of life arej:lng(ll;; all ﬁ e(;l t; ;isgﬁlgis RCT
support (BCSMS) health higher —_— Improved
Improved global physical
health/baseline health
function
post hoc analysis I{: fsrto(‘;:g;?ezt Improved
we-based, psy- showed significant post hoc analysis showed mental
choeducational group differences in significant group differences health
Lally et al. s elf—rg;sr:;es:ment Wellfl'bzisﬁd slopes occurring I 4 in slopes occurring between True
sem (eHealth) between study mprove study months 2 and 3 on experiment
program (Caring- hs 2 and 3 mental health dist dd . Improved
Guidance) mogfstsreszr;nd n I d * res:yamnptorerplxsresswe mental
mprove
depressive symptoms menf;l health health
Both groups showed [mproved in at {]?Elri(t)vchl
improved outcomes, least one area lifey
but global QoL was Both groups showed
Health & )
Lozano- (B%NE%TA) " significantly better In}p rOer ij P improved outcomes, but Improved
Lozano rehab mHealth with intervention. quality of life global QoL was significantly arm symp- RCT
etal. Improvement in Improved arm better with intervention. toms/upper
upper-limb symp- Improvement in upper-limb limb func-
functionality also toms/upper functionality also higher tionality
higher limb
functionality
Oncokompas did not
eHealth :
improve the amount fot Improvements
van der (OISICI(;% ()tlélrgas) Web-based of knowledge, skills, N[;iSt:lit}iS Ct;c:tlly No difference between not RCT
Hout et al. ymp (eHealth) and confidence for '8 groups statistically
self-management . differences ionificant
app self-management in significan
cancer survivors.
. Improved
Improved in at -
mHealth app for QoL of the treatment least one area quall'lfty of
education, group after QoL of the treatment group ire True
Cinar et al. symptom mHealth . intervention Improved after intervention increased experiment
tracking, and increased and distress uality of life and distress level was lower Improved
management level was lower _qualityorite mental
Improved health

mental health
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. . Results : Medical
Experimental Intervention Medical Outcomes Study
Authors Intervention Themes C(oCr(ljtT oliaéigf;) Results Themes Reported er;l?;lense Design
Improved in at Improved
least one area body image
body image distress I d
declined significantly Improved body Irx;ferr?t‘;?
decision-support for the intervention image health
i Web-based group but increased Decrease in body image,
Fang et al. app (Pink (eHealth) for the control group. Improved regret, anxiety, & distress Improved RCT
Journey) sonifi P 1
no significant mental health Ilrllerﬁ?l
difference in decision ea
conflict, decision Improved
regret, anxiety, or mentre)l 1 health Improved
depression. mental
Improved health
mental health
Krzyzanowska felephone based No differences in No statistically No differences in Imprrtl)gte ments
yt ) management of Telephone self-efficacy, anxiety, significant self-efficacy, anxiety, or statistically RCT
etal. toxicities or depression differences depression significant
Improved in at
Ng;ﬁ?;ﬁlsgarr?gp' least one area . Provided
Kumaretal.  Teleconsultation Telephone questions answered Provided educa- Breast conservation surgery o r?}i;rﬁsa\;\/ered Qualitative
through intervention tion/answered questions
questions
No control group.
.. Patients regained Improved in at
Telemedicine : : p Non-
baseline funct h
Lai et al o (VIC) | Web-based within a ;gac;%? least one area all regained baseline Improved ~ experimental
: ccupationa (eHealth) 42.4 days after _ functional status and full physical (no random-
Therapy surgery and after an Improved global range of motion health ization, no
. control)
average of health/baseline
three sessions function
Improved in at Less nau-
least one area sea/vomiting
. Less nau- Less nau-
Effective at sea/vomiting sea/vomiting
decreasing Symptom monitoring with  —————————
N, miealth naugga—vomiting, Less nau- mHealth highly effective in Impr.oved True
Oztiirk et al. symptom mHealth raising sexual sea/vomitin controlling physical qual'lty of experiment
monitoring app function and sexual 8 GPY life
enjoyment symptoms
Improved
quality of life Improved
physical
Improved health
physical health
Improved in at Improved
least one area body image
Improved body Improved RCT
Improved weight ~ mage __body image
reduction (over . .
control) fat(mass, Impriomvgdeb‘)dy Improved weight reduction bloncllpricr);l";de
metabolic syndrome 8 (over control) fat mass, y imag
mHealth . . metabolic syndrome risk
Reeves et al. weight-loss mHealth risk score, waist C Sy Improved
& circumference, fasting Improved body fSCCt{re, W?ISt c1rc111mferencec,1 fasting
plasma glucose, and image astmg p aslTa gftll_(;ose, an plasma
quality of life quatity ot lite glucose
Improved e improved
quality of
Improved life
quality of life
Improved in at Improtvid
L least one area menta
Significantly reduced health
eHealth (Fear of fear of recurrence. Improved Reduced fear of recurrence.
Wagner et al. recurrence,_FOF) V&ﬂ’g‘}fﬁ? . Telecoaching mentI;l health Telecoaching improved long-term RCT
telecoaching improved adherence adherence and retention. engagement
and retention. Improved with
medication intervention
adherence
Improved in at Imspizce);ed
Bendani Mean score of cancer least one area outcomes
andani- fatigue decreased and i i
mHealth guc > I d sl Decreased fatigue, increased
S;S:lr.l education mHealth body image increased e omes F body image Improved RCT
51gn1f1cant1y — body image
Improved body

image
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. . Results : Medical
Experimental Intervention Medical Outcomes Study
Authors Intervention Themes (Compared to Results Themes Reported Outcome Design
Control Group) Themes
Improved in at Less pain
Participants in the least one area
intervention were Less numb- i
more likely to ness/pain/swelling Less pain
experience complete T Lesoumbe
reduction in pain and nesssssarilr?/nslw_ellin Less pain
] ;oer ggﬁfss’el‘?gﬁ; Lefs numb- 8 Less pain, less soreness, less Less
Fuetal. mtealth pain- mHealth scores and general ness/pain/swelling swelling, less hea\'zm'ess, less numbness RCT
management : P redness, less limited
body pain, less L b "t in should
and swellin ess numb- movement in shoulder
arm/ha 8 ness/pain/swelling
heaviness, redness, ————— - = Improved
and limited Improved arm arm symp-
movement symp- toms/upper
in shoulder toms/upper limb func-
limb tionality
functionality
Improved in at hﬁgggﬁd
A significant time least one area health
mHealth Tai Chi effect for mental Tai Chi participants had a
Gao et al. and health mHealth health, physical Improved significantly better mental RCT
education health, but not mental health health at follow up. Improved
for stress. I physical
mproved health
physical health
Improved in at
least one area
eHealth g Strong social support Improved social ICOnnecta supports the Improved i
Medina et al. ecosystem V(\]:I?I;aifﬁ;i led to better sup- development of a digital mental exp(e);il?nséntal
(ICOnnecta) psychosocial course port/answered relation with health
questions healthcare services
Improved
mental health
Improved in at Imfiroved
least one area s’eep
outcomes
. Improved
I t L . P
cogtive- Web-based msomnim,sloep | butbomes T Improvements n insomnia,  sleep
Oswald et al. gt o ’ P sleep efficiency, and sleep outcomes RCT
behavioral (eHealth) efficiency, and sleep disturbance
therapy (iCBT) disturbance Improved sleep
outcomes Improved
slee
s ouicotes
Appendix B. Observation-to-Theme Conversion
Authors Effectiveness Effectiveness Themes Barriers to Adoption Barrier Themes

Borosund et al.

Decreased symptom distress, decreased
depression, increased self-efficacy

Improved mental health

Improved mental health

Improved mental health

Must train users

Improved mental health

Must train users

Freeman et al.

Improved sleep outcomes

Less fatigue, less cognitive dysfunction, fewer

Improved sleep outcomes

Must train users

sleep disturbances

Improved sleep outcomes

Must train users

Wheelock et al.

This intervention facilitated symptom

reporting and may provide a means of
convenient symptom assessment,

Intervention reduced feedback time to patient

Provided
education/answered
questions

Adds workflow that may
not be reimbursed

Time of providers/workflow

Low reimbursement of
treatment

Galiano-Castillo

etal.

cognitive functioning, pain severity, and

Improved physical health

Improved quality of life, physical health,

Improved sleep outcomes

pain interference

Less pain

cost

Improved quality of life

Cost of intervention
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Authors

Effectiveness

Effectiveness Themes

Barriers to Adoption

Barrier Themes

Admiraal et al.

Not statistically significant for primary and
secondary outcome, however, clinically
distressed patients increased optimism and
control over future

Improved mental health

Improvements not
statistically significant

Setup costs

Cost of intervention

Fazzino et al.

Moderate-to-vigorous physical activity
significantly increased from baseline to
6 months.

Improved physical health

Improved body image

Improvements not
statistically significant

Cost of equipment.
Time of providers

Cost of intervention

Han et al.

the effectiveness of the Information and

Support services was attenuated in more

complex versions of Full CHESS or Full
CHESS + Mentor

Provided
education/answered
questions

Cost of system

Cost of intervention

Uhm et al.

Improved exercise, but not statistically
different than control

Improved physical health

Improvements not
statistically significant

cost of system

Cost of intervention

Kim et al.

Improved drug adherence, lower side effects
of chemotherapy (nausea, fatigue, numbness
of hand or foot, and hair loss). Improved
quality of life. No significant difference in
depression or anxiety

Improved medication
adherence

Less nausea/vomiting

Improved sleep outcomes

Less numbness

Improved quality of life

Cost of system, must
train users

Cost of intervention

Must train users

McCarthy et al.

participants reported improvements in sleep
outcomes, including SE and SL. QOL and
daily functioning improved, but anxiety and
depression did not.

Improved sleep outcomes

Improved quality of life

Provider’s time

Time of providers/workflow

Visser et al.

Not effective.

Improvements not
statistically significant

Not effective. Cost
of equipment

Intervention not effective

Cost of intervention

Zachariae et al.

Reduced insomnia, increased sleep quality,
increases sleep efficiency, increased total sleep
time, improved time in bed, reduced fatigue

Improved sleep outcomes

Improved sleep outcomes

Improved sleep outcomes

Improved mental health

Must train users

Must train users

Ariza-Garcia et al.

Functional capacity improved significantly,
abdominal strength, lower body strength,
back strength

Improved physical health

Improved physical health

Improved physical health

Improved physical health

Must train users

Must train users

Crafoord et al.

Engagement related to feeling of being valued
which affected satisfaction

long-term engagement with
intervention

Provided
education/answered
questions

Must train users

Must train users

Ferrante et al.

Improved weight loss, improved waist
circumference, improved quality of life,
improved healthy eating, decreased
calories consumed

Improved physical health

Improved body image

Improved quality of life

Must train users

Must train users

Fjell et al.

statistically significant less symptom
prevalence in nausea, vomiting, feeling sad,
appetite loss and constipation. Overall

symptom distress and physical symptom

distress were rated statistically significant

lower in the intervention group. Further,
emotional functioning was rated statistically
significant higher in the intervention group.

Less nausea/vomiting

Less nausea/vomiting

Improved mental health

Improved mental health

Improved physical health

Must train users

Must train users

Hou et al.

Mean quality of life scores and global
health higher

Improved quality of life

Improved physical health

Must train users

Must train users

Lally et al.

post hoc analysis showed significant group
differences in slopes occurring between study
months 2 and 3 on distress and
depressive symptoms

Improved mental health

Improved mental health

Must train users

Must train users

Lozano-Lozano
etal.

Both groups showed improved outcomes, but
global QoL was significantly better with
intervention. Improvement in upper-limb
functionality also higher

Improved quality of life

Improved arm
symptoms/upper limb
functionality

Uses more time
of clinicians

Time of providers/workflow

van der Hout et al.

none

Improvements not
statistically significant

No difference between
groups, cost

Intervention not effective

Cost of intervention

Cmnar et al.

QoL of the treatment group after intervention
increased and distress level was lower

Improved quality of life

Improved mental health

Must train users

Must train users




Healthcare 2022, 10, 2015

24 of 30

Authors Effectiveness Effectiveness Themes Barriers to Adoption Barrier Themes
. Intervention not statistically
Improved body image effective
Fang et al. Decrease in body image & distress Improved mental health Decrease in body image,
regret, anxiety, & distress .
Improved mental health Must train users
Improved mental health
Krzyzanowska none Improvements not sel fli (;fflclie;re;l;fiseg or Intervention not statistically
etal. statistically significant depression effective
Distance was overcome through Provided i ; Cost of intervention
Kumar et al. teleconsultation & education/answered Cost of equipment. Time - -
questions of providers Time of providers/workflow
. Distance was overcome through Provided Cost of equipment. Time Cost of intervention
Lai et al. teleconsultation. Patients regained full education/answered of providers
functional status and full range of motion questions Time of providers/workflow
Less nausea/vomiting Cost of intervention
" Effective at decreasing nausea-vomiting, Less nausea/vomitin
Oztiirk et al. 5 & 8

raising sexual function and sexual enjoyment

Improved quality of life

Improved physical health

cost, training

Must train users

Improved weight reduction (over control) fat
mass, metabolic syndrome risk score, waist
circumference, fasting plasma glucose, and

quality of life

Reeves et al.

Improved body image

Improved body image

Improved body image

Improved fasting
plasma glucose

Improved quality of life

cost, training

Cost of intervention

Must train users

Reduced fear of recurrence. Telecoaching

Wagner et al. . )
& improved adherence and retention.

Improved mental health

long-term engagement with
intervention

Cost, time, training

Cost of intervention

Time of providers/workflow

Bandani-Susan Decreased fagigue, increased body image

Improved sleep outcomes

Cost of intervention

- cost, training -
etal Improved body image Must train users
Less pain Cost of intervention
Less pain
Less pain, less soreness, less swelling, less Less pain o
Fuetal. heaviness, less redness, less limited cost, training .
movement in shoulder Less numbness Must train users
Improved arm
symptoms/upper limb
functionality
Improved mental health . Cost of intervention
Gao et al. Improved mental health at follow up. - cost, training -
Improved physical health Must train users
. ICOnnecta supports the development of a . Cost of intervention
Medina et al. digital relation with healthcare services Improved mental health cost, training Must train users
Improved sleep outcomes Cost of intervention
Improvements in insomnia, sleep efficiency,
Oswald et al. P P Y

and sleep disturbance

Improved sleep outcomes

Improved sleep outcomes

cost, training

Must train users
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Appendix C. Other Observations Incident to Review

Sample Bias within Study (See Effect Size . Country of Origin
Authors @ S(i)ze1 ) Selectioﬁrlglicalse,)Sample (Smauég/}[;ilrlslgl's‘z;t]{;li%e with (Where Was the_)Study Statistics Used Patient Satisfaction Sél;,eil‘lige;hcgf %::ia(liletzcoef
s Only Bias, etc. Sensitivity, Specificity, F1 Conducted?)
One country only (selection .
Borostlmd 167 bias) Not reported Norway Linear mixed models High levels of I A
ctak Selection bias satisfaction
One Coqntry only ‘(selection Linear multilevel modeling,
Freeman et al. 118 bslals)- tt'WO s{tes Not reported USA Bonferroni method not reported I A
election bias
One region of one country
(selection bias), 73% Caucasian
W}:ie;f ck 102 (sample bias) Not reported USA Descriptive statistics, Spearman rank test not reported 1 A
’ Selection bias
Sample bias
global health (d = 0.89, Iarge),
Galiano- One country only physical functic?nir}g (d=0.90,
Castillo 81 (selection bias) large), role func_h.onmg d = 0.78, Spain Descriptive statistics, Cronbach’s a, 97.8% global I A
etal. med(ldum()), ;;gmt:j\{e fu)nctloning P Chi-square, ANCOVA satisfaction
= U.75, medium), arm
Selection bias symptoms (d = —0.53, medium).
One country only (selection - - -
Admiraal et al. 127 bias) (d = 0.65, medium) Netherlands Descriptive statistics, A.NCOVA' logistic not reported 1 A
Solection bias regression, chi-square
One region of one country
Fazzino et al. 142 (selection bias) Not reported USA Linear mixed models not reported 111 A
Selection bias
One country only (selection
bias), majority Caucasian D L. istics. Bonf .
Han et al. 443 (sample bias) Not reported USA escriptive SFatlSthS, onferroni not reported I A
Selection bias adjustment
Sample bias
One region of one country Descriptive statistics, Chi-square, Fisher” S f
lection bi , Chi- / S trong satisfaction
Uhm et al. 356 (;EIZZtIiZE blizz) Not reported Korea exact test, paired t-tests, ANCOVA gscores 1 A
One region of one country Descriptive statistics, independent t-tests, N :
Kim et al. 76 (;ellection Zias) Not reported Korea MannE)Whitney U-tests, C}fﬁ_square tosts Strongszz’?ssfachon I A
election bias and Fisher’s exact test.
McCarth One region of one country
Cete;rl y 18 (selection bias) Not reported USA Descriptive statistics, dependent ¢-tests not reported I B
) Selection bias
t lection bi
Visser et al. 109 One country (selection bias) Not reported Netherlands ANCOVA, ANOVA satisfaction very low 1 A

Selection bias
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Sample Bias within Study (See Effect Size Country of Origin
. Article) (Small, Medium, or Large with . g . . . Strength of Quality of
Authors ( #sSCI)erly) Selection Bias, Sample Cohen’s d ’Statistic) (Wh%zxfc:le‘g,ﬁmdy Statistics Used Patient Satisfaction Evidence Evidence
Bias, etc. Sensitivity, Specificity, F1 :
wake after sleep onset (d = 0.33,
medium), large effect sizes
identified for improvements in
insomnia severity (d = 0.87),
. . sleep quality, and sleep efficiency. - _— . .
Zachariae 225 One country (selection bias) Medium effects for total sleep USA Descriptive statistics, Chi-square, mixed High levels of I A
etal. time, less time in bed, and fewer linear models, gtgnerallée(f estimating satisfaction
EMAS; small effect sizes for equation models
shorter SOL, fewer NAs,
reduction in fatigue, and less
time spent awake after
Selection bias sleep onset
Ariza-Garcia 68 One country '(selec'tlon bias) Large effect for all interactions Spain ANCOVA not reported I A
etal. Selection bias
One country (selection bias) Descriptive statistics, independent t-tests, Engagement and
Crafoord et al. 149 Selection bias Not reported Sweden Fisher’s exact test, Chi-square test satisfaction was high B A
One country (selection bias),
Ferrante et al. 35 one race (samp 18 bias) Large effect for all interactions USA paired t-test, Fisher’s exact test Higl} leve_ls of 1 A
Selection bias satisfaction
Sample bias
. One country (selection bias) Effect size small (d = 0.18) to ; : , ; ; ;
Fjell et al. 150 Selontion bias medium (d = 0.34) Sweden ANCOVA, Chi-square, Fisher’s exact test Satisfaction high 1 A
Hou et al. 12 One country -(selec‘hon bias) Sensitivity calculated but not Taiwan Descriptive statistics, t-tests Satisfaction high I A
Selection bias reported
Lally et al. 100 One cogn{cryt-(selicltlon bias) Not reported USA multilevel mogf;i,t tAeI;OVA, Fisher’s Satisfaction high 1 A
election bias
Lozano- i i .. . -
[ozano 80 One country -(selec‘hon bias) large effect (d = 0.72) Spain Descriptive statistics, chi-square, Satisfaction high I A
ot al Selection bias
van der Hout 138 One country -(sele?tlon bias) effect size small (d < 0.2) Netherlands Descriptive statistics, t-tests not reported I A
etal. Selection bias
One country (selection bias) ANCOVA, Chi-square, Fisher’s exact test, Satisfaction was
Gnar et al. 64 Selection bias Not reported Turkey ANOVA, t-test, and Mann-Whitney U test very high I A
Fang et al. 9 One co:nltryt-(selle:hon bias) Not reported Taiwan Descriptive statistics, Chi-square, t-test Higth lfevils of I A
election bias satisfaction
Multiple locations of one
KrZYi?I;(l)WSka 580 country (selection bias) Not reported Canada Descriptive statistics, Poisson model not reported I A
’ Selection bias
Kumar et al. 1 One Cmslzlt;zti((s)ilzci::n bias) Not reported India Natural language processing I_Isiaggslfz\éfil;ff I B
One location (selection bias),
majority Caucasian D o e ] .
Lai ot al. 18 (sample bias) Not reporte d USA escriptive statistics, _natura ngh leV?IS of I B
Selection bias language processing satisfaction

Sample bias
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Sample Bias within Study (See Effect Size Country of Origin
. Article) (Small, Medium, or Large with - . . . Strength of Quality of
Authors Size Selection Bias, Sample Cohen’s d Statistic) (Where Was the Study Statistics Used Patient Satisfaction Evidence Evidence
(#s Only) Bias, etc. Sensitivity, Specificity, F1 Conducted?)
L One location (selection bias) Descriptive statistics, Mann-Whitney U, High levels of
Oztiirk et al. 57 Selection bias Not reported Turkey Wilcoxon signed-rank test, Chi-square satisfaction I A
Reeves et al 159 One location (selection bias) D = —0.3 (medium) Australia Descriptive statistics, multivariable linear High levels of I A
. Selection bias ’ mixed models satisfaction
One location (selection bias) medium effect sizes (ranged Descriptive statistics, Chi-square, High levels of
Vi t al. : &
agner et a 196 Selection bias from d = —0.55-—0.69) USA independent #-test satisfaction ! A
One location (selection bias)
Bandani- Descriptive statistics, I A
Susan 38 lection bi not reported Iran Kolmogorov-Smirnov, Chi-square and not reported
etal. Selection bias Fisher’s exact, independent and
paired t-test
Fu et al. 120 One location '(sele?tlon bias) small effect size (+ = 0.05-0.29) USA Descriptive statistics, Wilcoxon R, High levels of I A
Selection bias odds ratio satisfaction
Gao et al. 55 One locsatior\t'(seli?tlon bias) Not reported USA Descriptive statistics, not reported 1 A
election bias
X One location (selection bias) - o e o . Descriptive statistics, multi-level linear High levels of
Medina et al. 189 Selection bias Sensitivity 70%, specificity 73% Spain models, Chi-square and student’s ¢-test satisfaction 1 A
One location (selection bias) large group differences Descriptive statistics, Chi-square test, High levels of
Oswald et al. 29 Selection bias (d=1.25-0.33) Usa t-tests satisfaction : A
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