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Abstract: Background: Women after breast cancer (BC) cope with decreased daily participation and
quality of life (QOL) due to physical, cognitive, and emotional symptoms. This study examined
a hybrid occupation-based intervention, Managing Participation with Breast Cancer (MaP-BC),
to improve daily participation in their meaningful activities. Methods: Thirty-five women after
BC phase were randomly allocated to the MaP-BC intervention (n = 18) or control (n = 17) group
(standard care only). Assessments were administered at baseline (T1), 6-week (T2), and 12-week
(T3) post-T1. Main outcome: perceived performance and performance-satisfaction with meaningful
activities according to the Canadian Occupational Performance Measure. Secondary outcomes:
retained activity levels (Activity Card Sort), QOL (Functional Assessment of Cancer Therapy-Breast),
cognitive abilities (Montreal Cognitive Assessment and Behavior Rating Inventory of Executive
Function), and upper-extremity functioning (Disability of Arm, Shoulder, Hand). Results showed
significant interaction (group x time) effects for the primary outcome in performance, F(2,66) = 29.54,
p = 0.001, ïP

2 = 0.472, and satisfaction, F(2,66) = 37.15, p = 0.000, ïP
2 = 0.530. The intervention group

improved more in performance, t = 5.51, p = 0.0001, d = 1.298, and satisfaction, t = −5.32, p = 0.0001,
d = 1.254, than the control group between T1 and T2. Secondary outcomes demonstrated within-
group improvements. Conclusion: MaP-BC, a comprehensive occupation-based hybrid intervention
tailored to women’s functional daily needs after BC, improved participation in meaningful activities
within a short period.

Keywords: activities of daily living; breast cancer; occupational therapy; self-management; tele-
rehabilitation; hybrid intervention

1. Introduction

Women after breast cancer (BC) cope with disease and treatment-related medical,
physical, cognitive, and emotional symptoms [1]. These symptoms challenge women’s
ability to maintain their functioning and participation in meaningful daily activities in the
areas of self-care, leisure, and social activities [2,3] and affect their quality of life (QOL) [4]
in the short and long terms [5]. Successfully maintaining the desired level of participation
in daily activities enhances women’s general health and well-being [6]. However, physical
BC-related symptoms, such as limited range of motion, cause limitations in activities that
require use of the affected upper limb [7]. Moreover, limitations in or avoidance of daily
activities may further increase hand-function impairments. Cognitive symptoms related to
cancer and chemotherapy include reduced attention, memory, and executive functions [8].
These symptoms may challenge the performance of cognitively demanding activities,
such as those involving multi-tasking or faster information processing [9]. Cognitive
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impairments also are associated with emotional and psychological consequences, such as
anxiety and depression [10] arising from the diagnosis of cancer, its symptoms, or fear of
cancer recurrence [11].

Daily functioning encompasses both physical and psychosocial abilities [12]. Living
with restricted abilities for an uncertain duration affects women’s participation in meaning-
ful activities and their QOL [13] for many years after the BC diagnosis. Therefore, women
diagnosed with BC can benefit from early rehabilitation to ameliorate functional deteriora-
tion and enhance participation [4]. Maximizing daily function and participation is a unique
role of occupational therapists. They specialize in evaluating and treating the client’s
complex functional needs and barriers within that client’s context and environment [14].
Occupational therapy (OT) interventions have the potential to address the survivor’s cur-
rent abilities and disease-related restrictions [15] to enhance participation in meaningful
activities and facilitate independence and QOL [16,17]. These interventions also offer
tools to improve performance by adapting daily activities and environments [5,16] while
considering the need of long-term management.

Women after BC need to actively manage their BC-related long-term consequences [18].
Therefore, to increase their competence and self-efficacy, the rehabilitation process should
integrate “patient centered” approaches [19] and specifically those applying centered atten-
tion to the patient by recognizing the uniqueness of the person, focusing on their capacities,
and supporting their self-determination to strive to achieve their goals and to be indepen-
dent [20], such as self-management approaches. This is in line with the current health
system comprehensive approach to health care, that focuses on the patient’s needs aiming
at increasing quality of care [21]. Indeed, studies have reported the effectiveness of OT
interventions that use self-management approaches with BC patients in enhancing the par-
ticipation of women undergoing chemotherapy, using telephone-based sessions [17,22] and
in addressing daily challenges related to cognitive dysfunction [23]. However, randomized
control trial (RCT) studies that examined similar programs are scarce.

To address these issues, we developed a comprehensive occupation-based and indi-
vidually tailored hybrid intervention—Managing Participation with Breast Cancer (MaP-
BC)—that focuses on improving women’s participation in meaningful daily activities in
the subacute phase of BC. It uses a hybrid approach, integrating individual in-clinic and
tele-rehabilitation sessions. The MaP-BC adopts the Model of Human Occupation [15] as
the overarching theoretical basis to deeply understand, from an occupation-based perspec-
tive, how women after BC experience disruptions to their occupational performance and
participation [24]; how they are motivated to do things, what occupational adaptation pro-
cess is needed following BC diagnosis [2], and what effort is needed to regain their abilities
to participate in activities that were part of their daily routines prior to BC [9]. Practically,
MaP-BC integrates principals drawn from three approaches: (1) self-management strategies
(i.e., solving problems, making decisions, taking action, and utilizing resources) [19]; (2)
biomechanical approach (i.e., managing sensory-motor symptoms and function, saving
energy, and environmental adaptations) [25]; and (3) multi-context treatment approach to
train metacognitive strategies related to women’s daily activities [26]. Tele-rehabilitation
incorporates the use of information and communication technologies (e.g., text messages
or videoconferencing) to improve availability of rehabilitation services to clients by provid-
ing therapy beyond the physical clinical environment. Thus, tele-rehabilitation facilitates
and enhances services’ accessibility in terms of time and distance; avoiding wasting time.
Travel costs and risks travelling to and from the clinic [27,28]. Tele-rehabilitation can be
delivered either in a synchronous (real-time) where the therapist and client are commu-
nicating online, each located in a different environment, or in an asynchronous manner,
where communication is offline [29]. Tele-rehabilitation follows the same general prin-
ciples of traditional rehabilitation except for methods that require “hands on” such as
when facilitating movements [30]. In the Map-BC, the tele-rehabilitation sessions aimed to
enhance accessibility and continuity of the rehabilitation process by taking advantage of
home environments to facilitate self-management and generalize treatment gains in real



Int. J. Environ. Res. Public Health 2021, 18, 5966 3 of 15

life. In fact, the hybrid approach helps narrowing the gap between the clinic environment
and the home environment. The hybrid approach is specifically advantageous to people
with a weak immune system and low energy, who require multiple visits to clinics due to
cancer-related treatments [31].

This study’s primary aim was to examine the feasibility of the hybrid MaP-BC inter-
vention to improve participation in meaningful daily activities of women in their subacute
phase after BC compared with standard care (medical and psychosocial or allied health
care). The secondary aims were to examine the feasibility of the hybrid MaP-BC in improv-
ing QOL, general participation, and motor and cognitive abilities.

2. Materials and Methods

This study was approved by the Helsinki committee of Clalit Health Services (0239-
16-COM1) and Ethics committee of the University of Haifa (No.303/19) and registered at
the Israeli Health Ministry clinical trials website (MOH_2018-01-17_002105). A single-blind
RCT design was used. Participants were randomly allocated to either the intervention or
control group using block randomization with an allocation ratio of 1:1. Randomization
was performed by a researcher that was not involved in participants’ recruitment and had
no contact with any of the participants along the study and in addition, allocation was
concealed. Assessments were administered prior to randomization (baseline T1), at six
weeks (T2), and at 12 weeks post-baseline (T3).

2.1. Participants

Women were eligible for enrollment if they were insured by the largest health service
in the country. Inclusion criteria were women with invasive ductal carcinoma, Stages I to III
who (a) were 3 to 24 months post-BC diagnosis, (b) had completed primary adjuvant thera-
pies, (c) were previously healthy, and (d) reported difficulties or decreased participation in
daily activities compared with before BC. The exclusion criterion was severe (neurological,
cognitive, mental, or orthopedic) disability that affected daily functioning. The sample
size calculation resulted in 35 women according to the primary outcome measure, calcu-
lated using G * Power software [32] for repeated measures mixed design (within between
interactions) to obtain a moderate effect size (v) of 0.40, power of 0.80, and α of 0.05.

2.2. Procedure

Women were referred to the study by staff from their oncology clinics in northern
Israel. Eligible women signed the informed consent form and completed the T1 assessment.
To minimize bias, the women were randomly allocated to the intervention or control
groups after T1 by a researcher who was not involved in recruiting, assessing, or treating
the participants. Assessments were administered by OT assessors who were blinded to the
group allocations. The intervention group received the 6-week hybrid MaP-BC intervention
plus standard care. The control group received standard care only. Between T2 and T3,
both groups received a weekly follow-up phone call to document medical interventions
and to minimize dropouts. Women in the control group were offered the hybrid MaP-BC
intervention after completing T3.

MAP-BC Intervention

The MAP-BC is a 6-week hybrid intervention consisting of alternating weekly in-clinic
OT sessions and tele-rehabilitation sessions (from the woman’s home) for 12 total sessions
with a licensed OT. The hybrid MaP-BC protocol (Table A1) is tailored to the occupational
needs and goals that each woman defined as important, considering her habits, roles,
abilities, limitations, and environmental and life contexts (e.g., family and work). The
women are trained in various strategies to achieve their specific goals related to personally
meaningful activities.

The first meeting was at the OT clinic and included setting functional meaningful goals
to be achieved during the following sessions, planning a timeline, and training the woman
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to use the computerized CogniMotion tele-system (ReAbility Online, Gertner Institute,
Sheba Medical Center, Ramat Gan, Israel) [1].

The CogniMotion tele-system is a 3D video capture camera-based system (at the time
of the current study with the Microsoft’s Kinect 3D sensor) to capture upper extremities
movements while interacting with virtual games and tasks (e.g., con-structing a puzzle or
preparing a pizza) (Description available online: https://www.reabilityonline.com/tele-
motion/ (accessed on 28 May 2021)). The equipment was located in the woman’s home and
connection to the OT’s computer was done via the internet. The CogniMotion’s usability, va-
lidity, as well as its feasibility and effectiveness, have been described previously [30,33]. As
mentioned above, during the first meeting, the women experienced the tele-rehabilitation
games and tasks, and the OT personalized the level of difficulty according to each woman’s
motor and cognitive abilities as well as her functional needs. At the end of the meeting,
each woman was loaned a camera to be used during the tele-rehabilitation sessions as well
as for self-practice between sessions.

The following meetings included training on self-management and meta-cognitive
strategies needed to manage symptoms and minimize barriers to participating in the se-
lected meaningful activities (e.g., self-knowledge, awareness and processing strategies,
using cognitive strategies such as self-talk to enhance attention, reorganizing priorities, un-
derstanding and practicing activity demands, preparing weekly action plans, and utilizing
potential environmental and social resources). Depending on the woman’s functional needs
and motor abilities, the sessions also covered several aspects of sensory-motor training (i.e.,
reducing range-of-motion limitations, strengthening the upper extremity, and improving
fine-motor functioning).

During the tele-rehabilitation sessions, ways to implement the weekly plan and to
transfer the strategies trained at the clinic into daily activities were discussed. These meet-
ings enabled the women to address the dilemmas they faced during the week in coping with
other daily activities. In addition, during these tele-rehabilitation online sessions, virtual
games and tasks of the CogniMotion tele-system were used to enhance upper-extremity
movements and cognitive abilities according to the participant’s needs. Moreover, further
adjustments to the games/tasks were performed as needed and additional games/tasks
were taught. The occupational therapist provided technical support, when needed.

2.3. Measures

The following tools were used at each assessment (T1, T2, and T3): demographic
and clinical-data questionnaire that included age, education, marital status, months since
diagnosis, surgery, BC stage, medical therapies upon diagnoses, and additional therapies
(reported at T1 only).

2.3.1. Primary Outcome
Canadian Occupational Performance Measure

The Canadian Occupational Performance Measure (COPM) is a semi-structured inter-
view that measures participation in meaningful daily activities [34]. Participants choose
four activities and rate them on an ordinal 10-point scale relating to perceived performance
from 1 (not able to do) to 10 (able to do extremely well) and to performance satisfaction
from 1 (not satisfied at all) to 10 (extremely satisfied). Final scores were mean ratings of
performance and performance satisfaction of the four activities. The same activities were
rated at T1, T2, and T3. In addition, we summed, the number of activities in which each
woman achieved a minimal detectable improvement (≥2 points) for performance and
performance satisfaction [35]. Validity and reliability of the COPM has been established in
several populations [36] and used as a primary outcome in RCT studies [37].

https://www.reabilityonline.com/tele-motion/
https://www.reabilityonline.com/tele-motion/
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2.3.2. Secondary Outcomes
Activity Card Sort

The Activity Sort Card (ACS) assesses self-reported participation in 89 everyday activ-
ities divided into four domains: instrumental activities of daily living (e.g., driving, paying
bills); social-cultural (e.g., traveling, visiting friends); low-demand leisure activities (e.g.,
watching television, reading); and high-demand leisure activities (e.g., hiking, sports) [38].
This RCT used the ACS version adapted for patients living in the community [39]. Women
are asked to sort the activities they did before illness and categorize each activity into 1
(doing now), 0.5 (doing less after illness), reflecting reduced participation, or 0 (given up
due to illness). Each woman’s total retained activity level in each domain was calculated
(sum of the activities performed at each assessment divided by the sum of activities per-
formed before illness). A retained activity level score of less than 100% indicates reduced
participation within the comparison period (i.e., T1, T2, and T3) compared with before the
illness. The ACS demonstrates good test–retest reliability and construct validity [40].

Disability of Arm, Shoulder, and Hand: Quick Version

The Disability of Arm, Shoulder, and Hand: Quick version (Quick-DASH) assesses
self-reported disability of the upper extremities [41]. The Quick-DASH includes 11 items
rated on a 5-point ordinal scale. The final score is the mean score of all items (at least 10 of
11) converted to a score ranging from 0 to 100. Higher scores indicate higher disability. The
Quick-DASH has been found reliable and valid for assessing upper extremity disability
after BC [42].

Hydraulic Hand Dynamometer

The hydraulic hand dynamometer assesses hand-grip strength [43] in kilograms and
has been found highly reliable [44].

Montreal Cognitive Assessment

The Montreal Cognitive Assessment (MOCA) assesses general cognitive abilities in
eight domains: visuospatial/executive functioning, naming, memory, attention, language,
abstraction, delayed recall, and orientation [45]. Scores range from 0 to 30; a score of 26 or
above reflects intact cognition. The MOCA has good internal consistency reliability [45] and
has been found sensitive for measuring mild cognitive impairment in cancer survivors [46].

Behavior Rating Inventory of Executive Function: Adult Version

The Behavior Rating Inventory of Executive Function-adult version (BRIEF-A) is a reli-
able and valid comprehensive assessment of self-reported executive functions [47]. The tool
includes 75 items capturing adults’ self-reported everyday executive functions (i.e., inhibit,
shift, emotional control, working memory, plan/organize, task monitor, and organization
of materials). Respondents answer how often each assessed behavior was a problem on a
scale of 1 (never), 2 (sometimes), and 3 (often). The overall standard score (global executive
composite) is transformed into t scores; higher scores reflect greater experienced difficulties.
The BRIEF-A has moderate to high internal consistency and test–retest stability [47]. The
current RCT used the final t scores for the global executive composite.

Functional Assessment of Cancer Therapy-Breast

The Functional Assessment of Cancer Therapy-Breast (FACT-B) assesses health-related
QOL after BC diagnosis [48]. It includes 37 questions with responses given on a 5-point
Likert scale from 0 (not at all) to 4 (very much). The questions constitute five dimensions
of wellbeing: physical, social/family, emotional, functional, and additional concerns. The
scores of all dimensions are summed to a total score ranging from 0 to 148, with higher
scores indicating better health-related QOL [49]. This RCT used the FACT-B total and
emotional well-being (six items; possible score range of 0–24) scores. The FACT-B has good
reliability, validity, and internal consistencies [48].
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2.4. Statistical Analysis

We verified normality of the data by Shapiro–Wilk tests and statistical tests performed
accordingly. Scores for all randomized women were analyzed using intention-to-treat
analysis [50] with Statistical Package for the Social Sciences (SPSS) version 25 (IBM Corp,
Armonk, NY, USA) and independent t and Mann–Whitney tests to examine differences
between groups at T1. We used repeated measures ANOVA mixed design to examine
within-group (T1, T2, and T3) and between-group (intervention vs. control) differences for
normally distributed primary (COPM) and secondary outcomes (ACS social-cultural and
instrumental activities of daily living RALs, BRIEF-A, Quick-DASH, dynamometer, FACT-
B). Partial eta square (ïp

2) were calculated. To interpret significant main effect of time,
post-hoc pairwise comparisons (between each time point) with Bonferroni correction were
conducted. To interpret significant interaction effects, paired t tests (between each time
point) within each group were completed (Cohen’s d effect size was calculated). For non-
normally distributed outcomes (COPM number of activities improved ≥2 points, ACS high-
and low-demand leisure domain, RALs, and MOCA), we performed nonparametric tests.
We used Friedman tests to examine within-group (T1, T2, and T3) differences, Wilcoxon
signed-rank tests to examined differences between each time point, and Mann–Whitney
tests to examine between-group differences at each time point. Effect sizes for significant
nonparametric tests (r2) were calculated [51].

3. Results

Figure 1 presents the flow of study participants. Thirty-five women (mean age
49.97 years + 11.97) were randomly allocated to the intervention (n = 18) and control
(n = 17) groups. No adverse events were reported by any of the participants.

At T1, no significant differences were found between the groups with respect to
primary and secondary outcomes, demographic, and BC clinical characteristics except
months since diagnoses (Table 1).

Table 1. Descriptive statistics and comparison of demographic and breast cancer clinical characteristics (n = 35).

Variable
Intervention

Group
(n = 18)

Control
Group
(n = 17)

Between-Group
Comparison

M (SD) Range M (SD) Range t df

Age (years) 48.00 (11.14) 28–69 52.06 (12.80) 31–64 −1.00 33.0
Education (years) 15.06 (1.92) 12–17 13.94 (2.28) 11–17 1.57 33.0
Months since diagnosis 14.56 (5.54) 5–25 11.24 (3.17) 6–17 2.19 * 27.3

n (%) n (%) χ2 df

Marital status
Married 11 (61.10) 12 (70.60) 0.35 1.0
Other 7 (38.90) 5 (34.40)

BC stage
1 2 (11.10) 6 (35.30) 3.64 2.0
2 10 (55.60) 5 (29.40)
3 6 (33.30) 6 (35.30)

Surgery
Lumpectomy 10 (55.60) 13 (76.50) 1.70 1.0
Mastectomy 8 (44.40) 4 (23.50)

Medical therapy upon diagnosis
Chemo 14 (77.80) 11 (64.70) 0.73 1.0
Radio 13 (72.20) 12 (75.00) 0.03 1.0
Hormonal 10 (55.60) 13 (81.30) 2.56 1.0

Additional therapy
Lymphatic 5 (27.80) 4 (23.50) 0.24 2.0
None 6 (33.30) 7 (41.20)
Other 7 (38.90) 6 (35.30)

* p = 0.037.
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3.1. Primary Outcome
Participation in Meaningful Daily Activities (COPM)

Participants set a large variety of functional goals. Return to physical activity (sport,
walking) was one of the most frequent goals in both groups (intervention, 12 women (67%);
control, 13 women (76%)). Significant main effects of time and group by time interaction
effects were found for performance and performance satisfaction (Table 2). Pairwise
comparisons showed that the improvement over time was significantly different only
between T1 and T2 for performance (p = 0.0001) and performance satisfaction (p = 0.0001).
Paired t tests showed that the intervention group had greater improvement between T1
and T2 in performance (t = 5.51, p = 0.0001, d = 1.298) and satisfaction (t = −5.32, p = 0.0001,
d = 1.254) compared to the control group (performance: t = −2.38, p = 0.03, d = 0.578;
satisfaction: t = −3.87, p = 0.001, d = 0.939).

Additionally, a significant between-groups difference (z = −2.012, p = 0.044) with
moderate effect size (r2 = 0.225) was found in the number of meaningful activities with
significant detectable improvement (>2 points) in performance between T1 and T2 (in-
tervention group: median = 2, interquartile range = 1–4; control group: median = 1,
interquartile range = 0–2).

Table 2. Descriptive statistics and results of within- and between-parametric group comparisons at T1, T2, and T3.

Measure

Intervention Group (n = 18)
M (SD)

Control Group (n = 17)
M (SD) Group Effect Time Effect Interaction

Effect

T1 T2 T3 T1 T2 T3 F(df )
(1,33) p ηp2 F(df )

(2,66) p ηp2 F(df )
(2,66) p ηp2

COPM

PCOPM 3.83
(1.60)

6.01
(1.84)

6.15
(1.84)

4.01
(1.76)

4.90
(1.85)

5.35
(1.91) 1.18 0.286 0.034 29.54 0.0001 0.472 3.51 0.036 0.096

SCOPM 2.63
(1.61)

5.88
(2.64)

6.04
(2.45)

3.34
(1.58)

4.84
(2.11)

5.12
(2.41) 0.44 0.511 0.013 37.15 0.0001 0.530 4.30 0.018 0.115

ACS RAL

Total 0.69
(0.18)

0.73
(0.20)

0.74
(0.20)

0.58
(0.20)

0.61
(0.20)

0.59
(0.18) 4.61 0.039 0.123 1.34 0.269 0.039 0.190 0.827 0.006

IADL 0.68
(0.20)

0.74
(0.23)

0.72
(0.23)

0.60
(0.22)

0.62
(0.23)

0.63
(0.20) 2.10 0.157 0.060 1.36 0.264 0.040 0.41 0.666 0.012

Social 0.65
(0.22)

0.73
(0.24)

0.69
(0.24)

0.53
(0.28)

0.56
(0.28)

0.47
(0.23) 5.43 0.026 0.141 1.88 0.161 0.054 0.96 0.388 0.028

Motor performance

DASH 48.19
(20.25)

37.67
(22.13)

34.72
(21.26)

49.19
(20.58)

44.02
(22.93)

44.57
(22.73) 0.70 0.407 0.021 9.28 0.0001 0.219 1.91 0.157 0.055

Grip 17.95
(5.98)

18.99
(4.93)

20.20
(5.63)

16.61
(5.39)

17.33
(5.79)

16.73
(5.78) 1.54 0.224 0.044 1.86 0.165 0.053 1.62 0.206 0.047

Cognitive (BRIEF-A)

GEC 64.33
(12.68)

58.44
(11.34)

58.44
(12.56)

62.18
(12.19

60.00
(8.67)

57.64
(10.80) 0.02 0.893 0.001 8.01 0.001 0.195 0.95 0.394 0.028

BRI 58.17
(12.87)

54.39
(12.17)

54.94
(13.45)

58.35
(12.68)

56.12
(9.16)

53.41
(10.02) 0.02 0.900 0.0001 3.60 0.033 0.098 0.32 0.724 0.010

MI 63.28
(12.81)

56.94
(10.60)

56.50
(11.46)

59.71
(12.60)

57.94
(9.11)

55.41
(9.83) 0.12 0.727 0.004 9.76 0.0001 0.228 1.55 0.219 0.045

FACT-B

Total 91.55
(20.11)

99.12
(21.24)

100.75
(23.05)

89.13
(14.82)

94.99
(16.28)

95.31
(16.83) 0.44 0.510 0.0130 8.54 0.001 0.205 0.28 0.758 0.008

EWB 15.89
(4.31)

17.11
(4.78)

17.22
(4.60)

16.06
(4.02)

17.18
(5.02)

16.82
(4.60) 0.00 0.969 0.0000 2.28 0.110 0.065 1.30 0.882 0.004

Partial eta square (ηp
2) was calculated as effect size: small (0.02–0.13), moderate (0.13–0.26), large (>0.26) [52]. Statistically significant values

in bold font. Abbreviations: ACS RAL = Activity Card Sort, retained activity level; BRIEF-A = Behavior Rating Inventory of Executive
Function-adult version; COPM = Canadian Occupational Performance Measure; EWB = emotional well-being; FACT-B = Functional
Assessment of Cancer Therapy-Breast; GEC = BRIEF-A global executive composite; IADL = instrumental activities of daily living;
Quick-DASH = quick version of the Disability of Arm, Shoulder, Hand; SCOPM = COPM performance satisfaction.
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3.2. Secondary Outcomes

Within- and between-group comparisons of parametric tests are presented in Table 2.
In general, pairwise comparisons showed significant differences only between T1 and T2
for QOL (FACT-B; p = 0.005), self-reported executive functioning (BRIEF-A; p = 0.001),
and upper-extremity functioning (Quick-DASH; p = 0.006). Within-group comparisons
of nonparametric tests are presented in Table 3. No significant differences were found
between the groups for participation in high-demand leisure activities at T3 (z = −1. 61,
p = 0.109) or for cognitive abilities (MOCA) at T2 (z = −1.12, p = 0.262) and at T3 (z = −1.51,
p = 0.130).

Table 3. Descriptive statistics and results of within-nonparametric group comparisons.

Measure

Median
(Interquartile Range) Freidman Test

T1 T2 T3 χ2 (df = 2)
(p)

T1–T2
(p)

T2–T3
(p)

T1–T3
(p)

Intervention group (n = 18)

ACS (high-leisure RAL) 0.50
(0.32–0.79)

0.67
(0.31–1.03)

0.70
(0.38–1.00)

8.58
(0.014)

−0.53
(0.593)

−1.90
(0.060)

2.45
(0.014)

ACS (low-leisure RAL) 0.81
(0.66–1.05)

0.78
(0.63–1.03)

0.82
(0.58–1.07)

1.05
(0.591)

−0.31
(0.753)

−0.57
(0.570)

−0.16
(0.875)

Cognitive performance
capacity (MOCA)

27.00
(25.00–28.00)

27.50
(26.75–28.25)

29.00
(27.75–29.25)

11.68
(0.003)

−1.38
(0.166)

−2.10
(0.036)

−2.89
(0.004)

Control group (n = 17)

ACS (high-leisure RAL) 0.50
(0.18–0.65)

0.42
(0.11–0.88)

0.50
(0.18–0.81)

1.45
(0.484)

−1.02
(0.310)

−0.20
(0.838)

−1.13
(0.258)

ACS (low-leisure RAL) 0.75
(0.55–0.95)

0.75
(0.63–1.01)

0.75
(0.61–1.00)

2.26
(0.323)

−1.38
(0.167)

−0.16
(0.875)

−1.10
(0.279)

Cognitive performance
capacity (MOCA)

26.00
(23.00–27.50)

27.00
(24.50–28.50)

26.00
(26.00–29.50)

5.70
(0.058)

−1.91
(0.056)

−0.07
(0.944)

−1.56
(0.118)

Abbreviations: ACS RAL = Activity Card Sort, retained activity level; MOCA = Montreal Cognitive Assessment.

4. Discussion

This study examined the hybrid MaP-BC, an individualized occupation-based in-
tervention to improve women’s daily participation in the subacute phase after BC di-
agnosis. The high retention and compliance rates indicate that the hybrid in-clinic and
tele-rehabilitation intervention was feasible. The results show greater improvement in
the intervention group than in the control group in a relatively short time and mainly
in the primary outcome of regaining performance of meaningful activities. In addition,
within-group analyses reveal improvement in regaining participation in high-physical
demand activities and cognitive abilities.

The improvement found in women’s participation in meaningful activities indicates
that the hybrid MaP-BC intervention initiated the women’s process of adaptation to their
new situation by providing them with strategies and tools that address their individual
needs [5]. These findings are similar to other studies that used the COPM as an outcome
measure among women with BC in a single-arm study design [23]. However, by using an
RCT design, the current study strengthens the impact of the intervention by showing greater
improvements in mean scores of performance and satisfaction, as well as meaningful
clinical change.

Women in the current study prioritized high-demand leisure activities (e.g., sports
and walking) as most meaningful, in line with Lyons et al.’s [22] findings. Notably, im-
provement in this domain was significant only within the intervention group. Participation
in meaningful activities [5], and specifically in physical activities [53], enhances women’s
general health and well-being. As such, these findings emphasize the importance and
timing of the hybrid MaP-BC intervention and its added value compared with the standard



Int. J. Environ. Res. Public Health 2021, 18, 5966 10 of 15

care that the control group received. Generally, women are considered “healthy” after
medical treatment and expected to resume their participation as before BC. In fact, they
struggle with daily difficulties and need professional support to return to their previous
roles and daily routines [18,22,24].

The novelty of the hybrid MaP-BC lies in its integration of theoretical and practical
rehabilitation approaches, in addition to in-clinic and tele-rehabilitation sessions tailored to
the women’s functional daily needs and life contexts. The self-management approach [19]
enables women to share their concerns regarding their participation. Its strategy of “gain-
ing knowledge” [54] raises women’s awareness and improves their understanding of how
body impairments and symptoms (i.e., fatigue, reduced strength, and attention deficits)
affect their performance and participation in meaningful activities. Women are encouraged
to use “decision-making” strategies and suggest possible solutions to manage the effects of
symptoms and body limitations, as well as use environmental adaptations and support
resources to optimize their daily functioning. The cognitive and metacognitive approaches
provide strategies [26] to overcome attention and memory difficulties interfering with daily
functioning and life contexts. The biomechanical-rehabilitation approach addresses body
impairments and limitations and focuses on performing daily activities. Biomechanical
and ergonomic principles have been used to make environmental adaptations and en-
hance appropriate use of the body [25]. The tele-rehabilitation sessions contributed to the
accessibility and flexibility of the intervention, as shown in other studies [17,31].

The in-person communication in the clinical context enabled establishing therapeu-
tic alliance and using diverse tools. The alternate tele-rehabilitation sessions addressed
women’s dilemmas around coping with other daily activities that arose during the week
and encouraged them to train the different strategies and capacities in their natural context.
The combined sessions improved the feasibility of the MaP-BC intervention, leading to
improvement among the intervention group after a relatively short period of time. The
high compliance could be attributed to the use of tele-rehabilitation sessions that enabled
women to receive more treatment sessions without the need to spend time traveling to the
clinic and therefore could better fit in their busy schedule and accommodate their residual
symptoms such as fatigue and low endurance.

Women were highly engaged in the intervention and benefited from it. In addition,
informal communication with the women indicated their satisfaction with its accessibility
and with it being tailoring to their individual needs after BC diagnosis. For example, during
the hybrid MaP-BC sessions, the women were encouraged to plan a weekly balanced
schedule using strategies such as prioritizing between activities to save energy, making
checklists to address attention and memory complaints, adapting the technology and
environment, and applying to informal and formal support at home and at work.

In this study, both groups demonstrated improvements in secondary outcome mea-
sures (QOL, executive functioning, and upper-extremity functioning). This is consistent
with studies showing that participation in RCTs contributes to outcome improvements
regardless of whether the participants received the intervention [55]. The fact that women
from the control group knew that they would be offered the hybrid MaP-BC intervention
later may have contributed to higher motivation and retention. Moreover, this effect was
enhanced by using the comprehensive occupation-based assessment approach, which
includes semi-structured interviews that query about meaningful activities and life goals
and self-reported questionnaires regarding the impact of physical (Quick-DASH), cognitive
(BRIEF-A), and emotional (FACT-B) symptoms on daily functioning and quality of life.
This may have raised the women’s awareness of their own functional needs and barriers
they wish to reduce.

4.1. Study Limitations

The current RCT had a small sample and therefore may have been underpowered to
detect all expected differences. In terms of external validity, the study was conducted in
the largest health service provider in a specific geographic area. In addition, participants
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included women who were diagnosed with BC for the first time and who had no other
diagnoses. Women’s satisfaction with the intervention was based on their self-reports
during conversations and not assessed systematically with a questionnaire or structured
interview. Future studies should explore satisfaction from each part of the intervention
separately, including specific questions to gain better understanding of the utility of the
hybrid intervention. In addition, the current study did not relate to specific treatments such
as PARP inhibitors as well as genetic counselling and testing that may affect symptoms,
level of stress, and daily participation. Future studies should examine how such specific
medical treatments are associated with benefits from rehabilitation interventions. Moreover,
as socio-economic status may influence intervention outcomes [56], future studies should
add socioeconomic parameters to control their effect. We also recommend adjusting
interventions such as MaP-BC to address low socioeconomic populations and to evaluate
its feasibility in those populations.

4.2. Study Implications

Providing individualized and occupation-based rehabilitation interventions as early as
possible after cessation of breast cancer medical treatments enhance women’s daily partici-
pation. Specifically, clinicians should be aware and facilitate a variety of self-management
skills (e.g., e-health strategies) as early as possible in the rehabilitation process after BC
diagnosis, to enhance flexible use of these skills. Integrating tele-rehabilitation enables con-
tinuation of the rehabilitation process while considering the consequences of the women’s
health conditions and contributing to the feasibility of the rehabilitation process. The use
of an RCT design that is considered the highest level of evidence [55] contributes to the
evidence-based-practice of OT with women coping with BC consequences. The authors
will be more than happy to share more details regarding the hybrid MaP-BC intervention.

5. Conclusions

Women with BC need professional rehabilitation support to navigate the complex-
ity of returning to meaningful participation after completing initial medical care. The
occupation-based approach used in the current study encourages the women to overcome
barriers related to fear and concerns regarding their abilities, as well as objective declines
in capacities to perform daily activities. This study’s results show that a comprehensive
occupation-based evaluation also may contribute to women’s ability to improve their
participation. Nevertheless, the hybrid MaP-BC intervention—tailored to women’s func-
tional daily needs and life contexts—led to improved participation within a short time.
Providing rehabilitation as early as possible in the subacute phase of BC is necessary, and
future studies should examine the impact of a multidisciplinary rehabilitation program on
long-term daily participation of women with BC.
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Appendix A

Table A1. Managing Participation with Breast Cancer (MaP-BC); hybrid intervention protocol.

Week Session Type Goals Content and Examples

1 Clinic

• Present intervention contents and
principals.

• Set woman’s meaningful functional goals.
• Understand post-BC women’s priorities,

habits, performance, and participation.
• Initial training on tele-program.

• Plan dates for in-clinic and tele-rehabilitation
sessions.

• Understand how symptoms affect woman’s
performance and participation in general and
specifically in the meaningful goals.

• Focus on one prioritized goal to attain during
the first weeks.

• Train to use computerized tele-system during
the tele-rehabilitation sessions.

Tele
• Install and starting training with the

tele-system.
• Train motor and cognitive performance

capacities.

2 Clinic

• Present self-management (SM) strategies.
• Examples for training SM strategies from

woman’s daily life (identify/solve
problems, make decisions, use resources,
set action plan).

• Train motor/cognitive performance
capacities related to performing
meaningful selected activities.

• Set action plan for current week.

• Understand which strategies the woman uses
to deal with symptoms and their effects on
her daily functioning.

• How does she use these strategies?
(examples from her day-to-day life).

• Use weekly calendar to plan steps to attain
one or two meaningful goals (when, how
much, where.)

Tele

• Train motor/cognitive performance
capacities related to performing selected
meaningful activities.

• Discuss ways to transfer strategies trained
at the clinic into additional daily activities
at home/work/community environment.

• Gradually add additional games/tasks to
exercise and raise difficulty level according to
the woman’s progress.

3–5 Clinic

• Ongoing sessions that aim to increase
sense of occupational competence
through gradual achievement of the
selected goals.

• Set action plan for the next week.

• Maintain the retained goals.
• Progress to higher performance levels in

same goal.
• Add goals.

Tele

• Discuss ways to transfer strategies trained
at the clinic into additional daily activities
at home/work/community environment.

• Check if the strategies are useful.
• If not, decide about other ways or strategies

to maintain specific activity performance.

6 Tele

• Train motor/cognitive performance
capacities related to performing selected
meaningful activities.
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Table A1. Cont.

Week Session Type Goals Content and Examples

Clinic

• Discuss ways and strategies to maintain
functional goals and participation.

• Summarize intervention process.

• How to maintain the improvement?
• Summarize strategies used and found

effective.
• Give summary of the strategies to the

woman.

References
1. Runowicz, C.; Leach, C.; Lynn-Henry, N. American Cancer Society/American Society of Clinical oncology breast cancer sur-

vivorship care guideline. CA Cancer J. Clin. 2016, 66, 43–73. [CrossRef]
2. Keesing, S.; Rosenwax, L.; McNamara, B. Identifying the contribution of occupational therapy in meeting the needs of women

survivors of breast cancer. Br. J. Occup. Ther. 2018, 81, 402–412. [CrossRef]
3. Loubani-Hawaita, K.; Schreuer, N.; Milman, U. Participation in Daily Activities among Working Women Following Breast Cancer.

Open J. Ther. Rehabil. 2016, 4, 150–162. [CrossRef]
4. Von Blanckenburg, P.; Seifart, U.; Conrad, N.; Exner, C.; Rief, W.; Nestoriuc, Y. Quality of life in cancer rehabilitation: The role of

life goal adjustment. Psycho-Oncology 2014, 23, 1149–1156. [CrossRef] [PubMed]
5. Sleight, A.G.; Duker, L.I.S. Toward a Broader Role for Occupational Therapy in Supportive Oncology Care. Am. J. Occup. Ther.

2016, 70, 7004360030. [CrossRef]
6. Eakman, A.M.; Eklund, M. The Relative Impact of Personality Traits, Meaningful Occupation and Occupational Value on Meaning

in Life and Life Satisfaction. J. Occup. Sci. 2012, 19, 165–177. [CrossRef]
7. Hack, T.F.; Kwan, W.B.; Thomas-MacLean, R.L.; Towers, A.; Miedema, B.; Tilley, A.; Chateau, D. Predictors of arm morbidity

following breast cancer surgery. Psycho-Oncology 2010, 19, 1205–1212. [CrossRef]
8. Nelson, C.J.; Nandy, N.; Roth, A.J. Chemotherapy and cognitive deficits: Mechanisms, findings, and potential interventions.

Palliat. Support. Care 2007, 5, 273–280. [CrossRef] [PubMed]
9. Selamat, M.H.; Loh, S.Y.; MacKenzie, L.; Vardy, J. Chemobrain Experienced by Breast Cancer Survivors: A Meta-Ethnography

Study Investigating Research and Care Implications. PLoS ONE 2014, 9, e108002. [CrossRef] [PubMed]
10. Tsaras, K.; Papathanasiou, I.V.; Mitsi, D.; Veneti, A.; Kelesi, M.; Zyga, S.; Fradelos, E.C. Assessment of depression and anxiety in

breast cancer patients: Prevalence and associated factors. Asian Pac. J. Cancer Prev. 2018, 19, 1661. [PubMed]
11. Campbell-Enns, H.J.; Woodgate, R.L. The psychosocial experiences of women with breast cancer across the lifespan: A systematic

review. Psycho-Oncology 2017, 26, 1711–1721. [CrossRef] [PubMed]
12. Yuen, H.K.; Gibson, R.W.; Yau, M.K.; Mitcham, M.D. Actions and personal attributes of community-dwelling older adults to

maintain independence. Phys. Occup. Ther. Geriatr. 2007, 25, 35–53. [CrossRef]
13. Penttinen, H.M.; Saarto, T.; Kellokumpu-Lehtinen, P.; Blomqvist, C.; Huovinen, R.; Kautiainen, H.; Järvenpää, S.; Nikander, R.;

Idman, I.; Luoto, R.; et al. Quality of life and physical performance and activity of breast cancer patients after adjuvant treatments.
Psycho-Oncology 2011, 20, 1211–1220. [CrossRef] [PubMed]

14. Pergolotti, M.; Williams, G.; Campbell, C.; Munoz, L.A.; Muss, H.B. Occupational Therapy for Adults with Cancer: Why It
Matters. Oncologist 2016, 21, 314–319. [CrossRef]

15. Kielhofner, G. Model of Human Occupation: Theory and Application, 4th ed.; Lippincott Williams & Wilkins: Baltimore, MD,
USA, 2008.

16. Baxter, M.F.; Newman, R.; Longpré, S.M.; Polo, K.M. Occupational Therapy’s Role in Cancer Survivorship as a Chronic Condition.
Am. J. Occup. Ther. 2017, 71, 1–7. [CrossRef]

17. Hegel, M.T.; Lyons, K.D.; Hull, J.G.; Kaufman, P.; Urquhart, L.; Li, Z.; Ahles, T.A. Feasibility study of a randomized controlled
trial of a telephone-delivered problem-solving-occupational therapy intervention to reduce participation restrictions in rural
breast cancer survivors undergoing chemotherapy. Psycho-Oncology 2011, 20, 1092–1101. [CrossRef]

18. Loubani, K.; Schreuer, N.; Kizony, R. Participation in Daily Activities among Women Five Years Following Breast cancer. Am. J.
Occup. Ther. 2021, 76. In Press.

19. Loring, K.R.; Holman, H.R. Self-management education: History, definition, outcomes, and mechanisms. Ann. Behav. Med. 2003,
26, 1–7. [CrossRef]

20. Nolte, E. Implementing person centred approaches. BMJ 2017, 358, j4126. [CrossRef]
21. Gebbia, V.; Borsellino, N.; Ferraù, F.; Verderame, F.; Butera, A.; Giuffrida, D.; Tralongo, P. Cancer patient-centered home care: A

new model for health care in oncology. Ther. Clin. Risk Manag. 2011, 7, 387–392. [CrossRef]
22. Lyons, K.D.; Svensborn, I.A.; Kornblith, A.B.; Hegel, M.T. A Content Analysis of Functional Recovery Strategies of Breast Cancer

Survivors. Occup. Particip. Health 2015, 35, 73–80. [CrossRef] [PubMed]
23. Newman, R.; Lyons, K.D.; Coster, W.J.; Wong, J.; Festa, K.; Ko, N.Y. Feasibility, acceptability and potential effectiveness of

an occupation-focused cognitive self-management program for breast cancer survivors. Br. J. Occup. Ther. 2019, 82, 604–611.
[CrossRef]

http://doi.org/10.3322/caac.21319
http://doi.org/10.1177/0308022618762080
http://doi.org/10.4236/ojtr.2016.43014
http://doi.org/10.1002/pon.3538
http://www.ncbi.nlm.nih.gov/pubmed/24729457
http://doi.org/10.5014/ajot.2016.018101
http://doi.org/10.1080/14427591.2012.671762
http://doi.org/10.1002/pon.1685
http://doi.org/10.1017/S1478951507000442
http://www.ncbi.nlm.nih.gov/pubmed/17969831
http://doi.org/10.1371/journal.pone.0108002
http://www.ncbi.nlm.nih.gov/pubmed/25259847
http://www.ncbi.nlm.nih.gov/pubmed/29938451
http://doi.org/10.1002/pon.4281
http://www.ncbi.nlm.nih.gov/pubmed/27648726
http://doi.org/10.1080/J148v25n03_03
http://doi.org/10.1002/pon.1837
http://www.ncbi.nlm.nih.gov/pubmed/20878646
http://doi.org/10.1634/theoncologist.2015-0335
http://doi.org/10.5014/ajot.2017.713001
http://doi.org/10.1002/pon.1830
http://doi.org/10.1207/S15324796ABM2601_01
http://doi.org/10.1136/bmj.j4126
http://doi.org/10.2147/TCRM.S22119
http://doi.org/10.1177/1539449214567306
http://www.ncbi.nlm.nih.gov/pubmed/26460469
http://doi.org/10.1177/0308022619861893


Int. J. Environ. Res. Public Health 2021, 18, 5966 14 of 15

24. Jakobsen, K.; Magnus, E.; Lundgren, S.; Reidunsdatter, R.J. Everyday life in breast cancer survivors experiencing challenges: A
qualitative study. Scand. J. Occup. Ther. 2018, 25, 298–307. [CrossRef] [PubMed]

25. Cole, M.; Tufano, R. Applied Theories in Occupational Therapy: A Practical Approach; Slack: Thorofare, NJ, USA, 2008.
26. Toglia, J.P. The dynamic interactional model and the metacontext approach. In Cognition, Occupation and Participation across the

Life Span, 4th ed.; Katz, N., Toglia, J., Eds.; AOTA Press: Bethessda, MD, USA, 2018; pp. 355–385.
27. Rogante, M.; Grigioni, M.; Cordella, D.; Giacomozzi, C. Ten years of telerehabilitation: A literature overview of technologies and

clinical applications. Neurorehabilition 2010, 27, 287–304. [CrossRef] [PubMed]
28. Brennan, D.; Tindall, L.; Theodoros, D.; Brown, J.; Campbell, M.; Christiana, D.; Smith, D.; Cason, J.; Lee, A. A Blueprint for

Telerehabilitation Guidelines. Int. J. Telerehabil. 2010, 2, 31–34. [CrossRef]
29. Dart, E.H.; Whipple, H.M.; Pasqua, J.L.; Furlow, C.M. Chapter 13—Legal, Regulatory, and Ethical Issues in Telehealth Tech-nology.

In Computer-Assisted and Web-Based Innovations in Psychology, Special Education, and Health; Luiselli, J.K., Fischer, A.J., Eds.;
Academic Press: San Diego, CA, USA, 2016; pp. 339–363.

30. Kizony, R.; Weiss, P.L.; Harel, S.; Feldman, Y.; Obuhov, A.; Zeilig, G.; Shani, M. Tele-rehabilitation service delivery journey from
prototype to robust in-home use. Disabil. Rehabil. 2017, 39, 1532–1540. [CrossRef]

31. Lambert, G.; Alos, N.; Bernier, P.; Laverdière, C.; Drummond, K.; Dahan-Oliel, N.; Lemay, M.; Veilleux, L.N.; Kairy, D. Patient and
Parent Experiences with Group Telerehabilitation for Child Survivors of Acute Lymphoblastic Leukemia. Int. J. Environ. Res.
Public Health 2021, 18, 3610. [CrossRef]

32. Faul, F.; Erdfelder, E.; Buchner, A.; Lang, A.-G. Statistical power analyses using G*Power 3.1: Tests for correlation and regression
analyses. Behav. Res. Methods 2009, 41, 1149–1160. [CrossRef]

33. Kizony, R.; Weiss, P.L.; Feldman, Y.; Shani, M.; Elion, O.; Harel, S.; Baum-Cohen, I. Evaluation of a Tele-Health System for
upper extremity stroke rehabilitation. In Proceedings of the 2013 International Conference on Virtual Rehabilitation (ICVR),
Philadelphia, PA, USA, 26–29 August 2013.

34. Law, M.; Baptiste, S.; McColl, M.; Opzoomer, A.; Polatajko, H.; Pollock, N. The Canadian occupational performance measure: An
outcome measure for occupational therapy. Can. J. Occup. Ther. 1990, 57, 82–87. [CrossRef]

35. Carswell, A.; McColl, M.A.; Baptiste, S.; Law, M.; Polatajko, H.; Pollock, N. The Canadian Occupational Performance Measure: A
Research and Clinical Literature Review. Can. J. Occup. Ther. 2004, 71, 210–222. [CrossRef]

36. Eyssen, I.C.; Steultjens, M.P.M.; Oud, T.A.M.; Bolt, E.M.; Maasdam, A.; Dekker, J. Responsiveness of the Canadian Occupational
Performance Measure. J. Rehabil. Res. Dev. 2011, 48, 517–528. [CrossRef]

37. Sturkenboom, I.H.W.; Graff, M.J.L.; Hendriks, J.C.M.; Veenhuizen, Y.; Munneke, M.; Bloem, B.R. Efficacy of occupational therapy
for patients with Parkinson’s disease: A randomised controlled trial. Lancet Neurol. 2014, 13, 557–566. [CrossRef]

38. Baum, C.; Edwards, D. Activity Card Sort (ACS); Washington University School of Medicine: St. Louis, MO, USA, 2001.
39. Katz, N.; Hartman-Maeir, A. The Activity Card Sort; Slack Inc.: Thorofare, NJ, USA, 2001.
40. Sachs, D.; Josman, N. The Activity Card Sort: A Factor Analysis. OTJR 2003, 23, 165–174. [CrossRef]
41. Institute for Work & Health. Quick Disability of Arm Shoulder—Quick DASH; 400 University Avenue, Suite 1800: Toronto, ON,

Canada, 1996.
42. Leblanc, M.; Stineman, M.; DeMichele, A.; Stricker, C.; Mao, J.J. Validation of QuickDASH Outcome Measure in Breast Cancer

Survivors for Upper Extremity Disability. Arch. Phys. Med. Rehabil. 2014, 95, 493–498. [CrossRef]
43. Mathiowetz, V.; Weber, K.; Volland, G.; Kashman, N. Reliability and validity of grip and pinch strength evaluations. J. Hand Surg.

1984, 9, 222–226. [CrossRef]
44. Savva, C.; Giakas, G.; Efstathiou, M.; Karagiannis, C. Test-Retest Reliability of Handgrip Strength Measurement Using a Hydraulic

Hand Dynamometer in Patients with Cervical Radiculopathy. J. Manip. Physiol. Ther. 2014, 37, 206–210. [CrossRef]
45. Nasreddine, Z.S.; Phillips, N.A.; Bédirian, V.; Charbonneau, S.; Whitehead, V.; Collin, I. The Montreal Cognitive Assessment

(MOCA): A brief screening tool for mild cognitive impairment. J. Am. Geriatr. Soc. 2005, 53, 695–699. [CrossRef]
46. Baxter, M.F.; Dulworth, A.N.; Smith, T.M. Identification of Mild Cognitive Impairments in Cancer Survivors. Occup. Ther. Health

Care 2011, 25, 26–37. [CrossRef]
47. Roth, R.M.; Gioia, G.A. Behavior Rating Inventory of Executive Function—Adult Version; Psychological Assessment Resources: Lutz,

FL, USA, 2005.
48. Brady, M.J.; Cella, D.F.; Mo, F.; Bonomi, A.E.; Tulsky, D.S.; Lloyd, S.R.; Deasy, S.; Cobleigh, M.; Shiomoto, G. Reliability and

validity of the Functional Assessment of Cancer Therapy-Breast quality-of-life instrument. J. Clin. Oncol. 1997, 15, 974–986.
[CrossRef] [PubMed]

49. Hahn, E.A.; Segawa, E.; Kaiser, K.; Cella, D.; Smith, B.D. Health-related quality of life among women with ductal carcinomain
situor early invasive breast cancer: Validation of the FACT-B (version 4). Expert Rev. Qual. Life Cancer Care 2016, 1, 99–109.
[CrossRef]

50. Brody, T. Clinical Trials: Study Design, Endpoints and Biomarkers, Drug Safety, and FDA and ICH Guidelines; Academic Press: London,
UK, 2016.

51. Fritz, C.O.; Morris, P.E.; Richler, J.J. “Effect size estimates: Current use, calculations, and interpretation”: Correction to Fritz et al.
J. Exp. Psychol. Gen. 2012, 141, 30. [CrossRef]

52. Miles, J.; Shevlin, M. Applying Regression and Correlation: A Guide for Students and Researchers; SAGE: Thousand Oaks, CA,
USA, 2001.

http://doi.org/10.1080/11038128.2017.1335777
http://www.ncbi.nlm.nih.gov/pubmed/28562163
http://doi.org/10.3233/NRE-2010-0612
http://www.ncbi.nlm.nih.gov/pubmed/21160118
http://doi.org/10.5195/ijt.2010.6063
http://doi.org/10.1080/09638288.2016.1250827
http://doi.org/10.3390/ijerph18073610
http://doi.org/10.3758/BRM.41.4.1149
http://doi.org/10.1177/000841749005700207
http://doi.org/10.1177/000841740407100406
http://doi.org/10.1682/JRRD.2010.06.0110
http://doi.org/10.1016/S1474-4422(14)70055-9
http://doi.org/10.1177/153944920302300404
http://doi.org/10.1016/j.apmr.2013.09.016
http://doi.org/10.1016/S0363-5023(84)80146-X
http://doi.org/10.1016/j.jmpt.2014.02.001
http://doi.org/10.1111/j.1532-5415.2005.53221.x
http://doi.org/10.3109/07380577.2010.533251
http://doi.org/10.1200/JCO.1997.15.3.974
http://www.ncbi.nlm.nih.gov/pubmed/9060536
http://doi.org/10.1080/23809000.2016.1134259
http://doi.org/10.1037/a0026092


Int. J. Environ. Res. Public Health 2021, 18, 5966 15 of 15

53. Lahart, I.M.; Metsios, G.S.; Nevill, A.M.; Carmichael, A.R. Physical activity for women with breast cancer after adjuvant therapy.
Cochrane Database Syst. Rev. 2018, 1, CD011292. [CrossRef] [PubMed]

54. Speck, R.M.; DeMichele, A.; Farrar, J.T.; Hennessy, S.; Mao, J.J.; Stineman, M.G.; Barg, F.K. Scope of symptoms and self-
management strategies for chemotherapy-induced peripheral neuropathy in breast cancer patients. Support. Care Cancer 2012, 20,
2433–2439. [CrossRef] [PubMed]

55. Nijjar, S.K.; D’Amico, M.I.; Wimalaweera, N.A.; Cooper, N.; Zamora, J.; Khan, K.S. Participation in clinical trials improves
outcomes in women’s health: A systematic review and meta-analysis. BJOG 2017, 124, 863–871. [CrossRef] [PubMed]

56. De Belvis, A.G.; Ferre, F.; Specchia, M.L.; Valerio, L.; Fattore, G.; Ricciardi, W. The financial crisis in Italy: Implications for the
healthcare sector. Health Policy 2012, 106, 10–16. [CrossRef] [PubMed]

http://doi.org/10.1002/14651858.CD011292.pub2
http://www.ncbi.nlm.nih.gov/pubmed/29376559
http://doi.org/10.1007/s00520-011-1365-8
http://www.ncbi.nlm.nih.gov/pubmed/22231480
http://doi.org/10.1111/1471-0528.14528
http://www.ncbi.nlm.nih.gov/pubmed/28194870
http://doi.org/10.1016/j.healthpol.2012.04.003
http://www.ncbi.nlm.nih.gov/pubmed/22551787

	Introduction 
	Materials and Methods 
	Participants 
	Procedure 
	Measures 
	Primary Outcome 
	Secondary Outcomes 

	Statistical Analysis 

	Results 
	Primary Outcome 
	Secondary Outcomes 

	Discussion 
	Study Limitations 
	Study Implications 

	Conclusions 
	
	References

