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ORIGINAL ARTICLE

Internet-Based Cognitive Rehabilitation
for Working Cancer Survivors

A Process Evaluation

Kete M. Klaver, PhD, Saskia FA. Duijts, PhD, Chantal A.V. Geusgens, PhD, Maureen J.B. Aarts, MD, PhD,
Rudolf WH.M. Ponds, PhD, Allard J. van der Beek, PhD, and Sanne B. Schagen, PhD

Objective: The aim of the study was to evaluate the process of an online cognitive
rehabilitation program aimed at supporting cancer survivors experiencing cogni-
tive problems at work. Methods: Cancer survivors (N = 279) were randomized to
one of the intervention groups (ie, basic and extensive online cognitive rehabil-
itation) or waitlist control group. Recruitment, reach, dosage, implementation,
perceived usefulness, and experiences with the program were evaluated using
questionnaires and logbooks. Results: Implementation (ie, reach multiplied
by dosage) was acceptable for both versions of the program (range 63%—76%).
Cancer survivors and cognitive therapists perceived the overall program as
moderately to highly useful and generally reported positive experiences. Conclu-
sions: Both a basic and extensive versions of the online cognitive rehabilitation
program were successfully implemented in the context of a randomized controlled
trial, suggesting their feasibility as intervention to support cancer survivors with
cognitive problems at work.

Keywords: process evaluation, cancer-related cognitive impairment, cognitive
rehabilitation, employment, Internet-based

B ecause of earlier detection and improved treatment, cancer survival
rates steadily increase.! Cancer survivors (ie, individuals living
with or beyond cancer) may face a range of long-term adverse effects
resulting from their diagnosis and treatment.> These adverse effects
may include psychological, physical, and functional changes that signif-
icantly can impact quality of life.3 Therefore, advancing insights in the
field of cancer survivorship is essential. Approximately 40%—50% of
the yearly diagnosed cancer patients in Europe is of working age.*-5
The impact of cancer diagnosis on employability has received consider-
able interest, demonstrating a negative effect on work ability and work
productivity.®-19 Employment is an important contributor to quality of
life of cancer survivors, as it generates income and contributes to one’s
self-confidence, sense of identity, and (mental) health.>-6:11-13

LEARNING OUTCOMES

This study aims to achieve the following objectives:

e Evaluate the recruitment, reach, dosage, and implementation
of two versions of an online cognitive rehabilitation program
for cancer patients.

e Assess the perceived usefulness of the programs by patients
and cognitive therapists.

Cancer survivors may be confronted with cognitive problems
due to cancer itself, cancer treatment, or both.!4.15 These problems occur
in various cognitive domains, such as in memory, information process-
ing, and executive functioning.'>-1¢ Cognitive problems are experienced
as distressing!> and may disrupt work functioning of cancer survivors,
resulting in a deterioration of employability.!7-20 Because of the adverse
effects of cognitive problems on work-related outcomes, it is relevant to
provide occupationally active cancer survivors with treatment options to
alleviate cognitive problems at work.

Compensatory strategy training has been recommended as
standard treatment for cognitive problems.?! It aims to address limita-
tions in daily functioning by providing individuals with strategies to
adapt to cognitive problems, such as the use of a diary or mnemonics
to help remember. Besides strategies for cognitive problems, compensa-
tory strategy training generally also focuses on management of fatigue,
since fatigue is a typical symptom that may maintain or exacerbate
cognitive problems.?223 Furthermore, standard treatment for cognitive
problems may involve a holistic approach that, besides strategy
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training, emphasizes on metacognition, emotional difficulties, and in-
terpersonal behaviors.?!

In recent years, a fair amount of studies have been conducted to
evaluate effectiveness of cognitive strategy training for cancer
survivors,2224 showing improvements in self-perceived cognitive
functioning.22-24-25 However, these studies are subject to methodolog-
ical limitations (eg, small sample sizes, limited control groups, lack of
outcomes that assess daily life functioning, such as functioning at
work) and results should thus be interpreted with caution.!4.22.24-26
Furthermore, previous research has failed to give insight into how
these strategy training programs were actually performed throughout
trials, while this information is pivotal to interpret effectiveness.

Generally, effectiveness of interventions depends on two ele-
ments: (1) the extent to which the intervention is aligned with the
targeted problem, and (2)the extent to which the program is performed
as designed.27-2° ‘Theory failure’ refers to poor alignment of the inter-
vention with the targeted problem, while ‘program failure’ refers to
shortfalls in the way the intervention was actually performed.3? Pro-
cess evaluations shed light on potential program failure by providing
insight in actual performance of cognitive rehabilitation programs.31-32

An online cognitive rehabilitation program was recently devel-
oped and offered to cancer survivors experiencing cognitive problems
at work in an experimental research setting.33-34 The results of this
Randomized controlled trial (RCT), the so-called i-WORC study, are
described elsewhere.3# In short, an extensive, therapist-guided version
of the rehabilitation program has proven effective in attainment of per-
sonalized predefined treatment goals. Furthermore, a basic, self-help
version of the program demonstrated potential positive effects among
participants with adequate adherence to the intervention. In the current
article, we describe results of the process evaluation embedded in the i-
WORC study, using components of the Steckler and Linnan32 and the
RE-AIM framework.353¢ The objective was to assess recruitment,
reach, dosage, implementation, perceived usefulness, and patients’
and therapists’ experiences with the online cognitive rehabilitation
program. This information aids interpretation of effectiveness results
and future decision making about optimization and wide-scale imple-
mentation of the online cognitive rehabilitation program.

METHODS

Design

This process evaluation was performed in the context of an
RCT, in which the effectiveness of an online cognitive rehabilitation
program for working cancer survivors has been evaluated.3” The full
design and results of this trial have been published previously.33-34 In
short, a three-armed RCT was conducted, including two intervention
groups (ie, a basic and an extensive online cognitive rehabilitation pro-
gram) and one waitlist control group.

Patient Enrollment

Cancer survivors were invited by their treating physicians of
eight (university) hospitals and by an occupational health service
(OHS) in the Netherlands. Cancer survivors received an information
package, including an invitation letter on behalf of their treating phy-
sician or the OHS, an information letter about the study and the cogni-
tive rehabilitation program, and a response card. Those survivors who
expressed interest in participation received a phone call from the study
team, in which they were screened for eligibility (see section on target
population). Survivors who were confirmed to be eligible and who
signed informed consent, were subsequently invited by e-mail to com-
plete the baseline measurement.

Baseline Measurement and Randomization

Baseline measurement included assessment of (1) the primary
outcome (ie, individually work-related goal attainment scaling3?), (2)

© 2025 American College of Occupational and Environmental Medicine

secondary outcomes, that is, standardized self-report questionnaires
assessing cognitive complaints (Cognitive Symptom Checklist-Work
Dutch Version),3* work ability (Work Ability Checklist),**#! work
functioning (Work Role Functioning Questionnaire),*? need for recov-
ery after a working day (Experience and Evaluation of Work
Questionnaire),*344 health-related quality of life (Short Form Health
Survey),*s and (3) mediation and moderating measures, that is, neuro-
psychological test performance (Amsterdam Cognition Scan)*® and
standardized self-report questionnaires assessing fatigue (Short Form
Health Survey), coping (Cognitive Emotion Regulation Questionnaire),*748
work involvement (Workplace Identity Scale),*® job characteristics (Job
Content Questionnaire),>° and depression and anxiety (Hospital Anxi-
ety and Depression Scale).>! Upon completion of the baseline measure-
ment, participants were randomized over three study arms: (1) the basic
cognitive rehabilitation arm, (2) the extensive cognitive rehabilitation
arm, or (3) the waitlist control group. Table 1 gives an overview of the
components that were assessed for the current process evaluation.3552

Target Population

The target population for the RCT consisted of occupationally
active cancers survivors with self-reported cancer-related and/or can-
cer treatment-related cognitive problems. The program was developed
for individuals of working age with histologically confirmed non cen-
tral nervous system cancer. The target population is occupationally ac-
tive for a minimum of eight working hours per week and has a fixed or
temporary employment contract. Furthermore, they have been treated
with chemotherapy, endocrine treatment, immunotherapy, and/or
targeted agents, which should be completed a minimum of 6 months
before study entry (except for endocrine treatment). The complete list
of inclusion and exclusion criteria has been published previously.33

Online Cognitive Rehabilitation Program

The online cognitive rehabilitation program used a compensa-
tory strategy approach. A detailed description of the program has been
published previously.33 In summary, the program consisted of seven
modules containing several elements previously found to be effective
in managing cognitive problems>3 and fatigue.>* Two versions of the
program were available, that is, a basic and an extensive version.
The basic version consisted of a brief program (ie, including the mod-
ules psychoeducation, fatigue-management, cognitive behavioral ther-
apy, and communication at work) without therapist guidance through-
out the program. The extensive version consisted of a comprehensive
program (ie, including the content of the basic version together with
strategy training modules information processing, memory, and exec-
utive functioning) and involved tailored guidance of a therapist (ie,
neuropsychologists or occupational therapists) in which the cancer
survivor’s in-session reflection and homework assignments were
discussed. The program was intended to be used in a flexible way, de-
pending on the cancer survivors’ specific individual problems and
goals. In the extensive cognitive rehabilitation program, access to the
strategy training modules was tailored, based on specific individual
problems and goals. An overview of the two versions of the program
content can be found in Table 2. No fixed number or duration of ses-
sions were predefined as the number and duration of sessions of both
versions of the cognitive rehabilitation program varied according to in-
dividual needs and preferences of the participants. For both versions,
access to the program was given through a secured, personal webpage.

Measures and Data Analysis

Participants in the basic and extensive cognitive rehabilitation
groups of the RCT received an online follow-up questionnaire upon com-
pletion of the intervention (ie, approximately at 3 months after randomiza-
tion) (T1), including process evaluation questions. Furthermore, evalua-
tion questions were incorporated within the program upon completion
of each module. Additionally, research and intervention logbooks were
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TABLE 1. Components of the Process Evaluation

Components Definition Data Sources
Recruitment The result of all procedures to recruit eligible cancer survivors Research logbooks
for participation in the RCT.
Reach Proportion of eligible participants who started participation Research logbooks
in the cognitive rehabilitation program
Dosage Proportion of participants who started participation and received Intervention logbooks
an adequate dose of the rehabilitation program
Implementation Composite score of the results of reach and dosage Reach and dosage score

Perceived usefulness

Experiences
intensity, and delivery

Perceived usefulness of the overall program and program features

Experience of participants and therapist with the intervention content,

Self-report questionnaires for
participants and therapists
Self-report questionnaires for
participants and therapists

used to gather data for this process evaluation. In Table 1, an overview is
presented of the data sources used for each process evaluation
component.3®

Recruitment

Recruitment, that is, the result of the procedures to recruit eligi-
ble cancer survivors for participation in the RCT, was displayed in a
participant recruitment diagram. Research logbooks were used to
gather recruitment data.

Reach

Reach was defined as the proportion of eligible participants
who started participation in the cognitive rehabilitation program, by
visiting the welcome page of the online program. Reach was calcu-
lated separately for both the extensive and basic cognitive rehabilita-
tion groups by dividing the number of cancer survivors who started
the program by the total number of cancer survivors in the group, then
multiplying by 100.

Dosage

The overall dosage for participation in the program was defined
as the percentage of participants who received an adequate dosage of
the online cognitive rehabilitation program among those who started
the program. The adequate dosage (ie, according to the study
protocol33) was defined as completion of at least 70% of the content
of two modules of the program.2° For both versions of the program, in-
tervention logbooks were used to calculate the dosage, by dividing the
number of visited pages by the total number of pages, multiplied by
100. In the same manner, dosage and adequate dosage received (ie,
70% of the content) was calculated for each module separately.

Implementation
Implementation was calculated by multiplying the reach and
total dosage scores. Aiming for a reach of 85% and dosage of 70%,

TABLE 2. Program Content

Modules Basic Version Extensive Version

Psychoeducation

Fatigue-management

Cognitive behavioral therapy
Communication

Strategy training: information processing
Strategy training: memory

Strategy training: executive function
Therapist guidance

PR A
KPR R4
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acceptable implementation was defined as an implementation score
of 60% or higher.

Perceived Usefulness

Perceived usefulness scores of the overall program and program
features were used to evaluate usefulness and relevance of program
features. Perceived usefulness was assessed for the overall program
and program features (ie, videos, information, assignments, and feed-
back of therapist) in the T1 follow-up questionnaire on a 7-point scale,
ranging from ‘not useful’ to ‘very useful’ (range 0—6). Furthermore,
upon completion of each module, participants were asked to score per-
ceived usefulness of the module (ie, ‘How useful did you find this
module?’) on an 8-point scale, ranging from ‘not at all’ to ‘very much’
(range 0—7). To be consistent with the questionnaire data, the 8-point
scale was recoded into a 7-point scale. A higher score indicates higher
perceived usefulness. Participants who were not reached (ie, did not
start the program), were excluded from the analysis. Perceived useful-
ness of the overall program and program features, according to the
therapists, was assessed using a questionnaire upon completion of
the RCT.

Experiences

Process evaluation questions during the T1 follow-up measure-
ment were used to assess experiences with the cognitive rehabilitation
program. Self-perceived adherence and reasons for nonadherence to
the program (including home assignments) were assessed using two
questions (‘Did you attend all modules/home assignments?’ and
‘What was the reason for not attending all modules/home assign-
ments?’). Furthermore, experiences with time investment were mea-
sured on a 7-point scale, ranging from ‘exactly right’ to ‘much too
long’ (range 0-6). Experiences with difficulty of the program were
also measured on a 7-point scale, ranging from ‘very difficult’ to ‘very
easy’ (range 0—6). Besides, the extent to which participants found the
program (1) to give new insight, (2) enjoyable, (3) worthwhile, (4)
pleasant, (5) motivating, and (6) user friendly was assessed on a 7-
point scale, ranging from ‘not at all’ to ‘very much’ (range 0-6). Par-
ticipants who were not reached (ie, did not start the program) were ex-
cluded from the analysis. Therapists’ experiences with the cognitive
rehabilitation program were assessed, using a questionnaire upon com-
pletion of the RCT.

RESULTS

Target Population

The characteristics of participants in the basic and extensive
cognitive rehabilitation program are described in Table 3. The majority
of participants in both programs was female (82% and 85%, respec-
tively). The mean age of participants was 48.6 years (SD 9.1; range
29-65) in the basic program and 49.2 years (SD 8.6; range 27-63)

© 2025 American College of Occupational and Environmental Medicine
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TABLE 3. Sociodemographic and Clinical Characteristics

Sociodemographic
characteristics
Age (years): mean (SD)/range
Gender, n (%)
Male
Female
Marital status, n (%)
Unmarried
Married
Living with partner
Divorced
Widowed
Education, n (%)
None/primary/lower vocational
Secondary school/vocational
education
Upper secondary school/upper
vocational education/university
Clinical and treatment-related
characteristics
Cancer type, n (%)
Mamma
Digestive—colon
Digestive—other
Head and neck
Hodgkin lymphoma
Non-Hodgkin lymphoma
Hematologic
Respiratory
Ovary
Prostate
Cervix
Dermatologic
Testis
Other
Metastasis, n (%)
Lymph node
Distance
None
Time since diagnosis (years): mean
(SD)/range
Treatment, n (%)
Surgery
Chemotherapy
Immuno- and/or targeted therapy
Hormonal therapy
Radiotherapy
Work-related characteristics
Sector, 1 (%)
Business and financial
Education
Industry
Healthcare
Trade
Public services
Culture, recreation
Other
Working hours per week: mean
(SD)/range

Extensive
Basic Cognitive Cognitive
Rehabilitation Rehabilitation
n=93 n=93

48.6 (9.1)/29-65

17 (18)
76 (82)

12 (13)

54 (58)
19 (20)
6(7)
2(2)

2(2)
27 (29)

64 (69)

63 (68)
303
(D)
44
22
2(2)
44
30)
L(D)
22
5(5)
0 (0)
2(2)
1)

39 (42)
7(8)

49 (53)

2.8 (1.5)/1.0-11.1

75 (81)
78 (84)
19 (20)
48 (52)
65 (70)

18 (19)
11 (12)
44
22 (24)
1(1)
13 (14)
5(5)
19 (20)
30.8 (8.1/12-40

492 (8.6)/27-63

14 (15)
79 (85)

13 (14)

50 (54)

21 (23)
7(8)
22

22
27 (29)

64 (69)

67 (72)
44
22
L(D
22
30)
(D
0(0)
L(D)
44
30)
(D
0(0)
4@

43 (46)
5(5)

47 (51)

2.5 (0.9)/1.1-5.6

81 (87)
82 (88)
26 (28)
48 (52)
67 (72)

7(8)
12 (13)
50)
34(37)
44
505
7(8)
19 (20)
292 (8.4)/8-40

© 2025 American College of Occupational and Environmental Medicine

in the extensive program. In both versions of the program, breast can-
cer was the most prevalent cancer type (68%—72%). The mean time
since diagnosis was 2.8 years (SD 1.5; range 1.0-11.1) in the basic
program and 2.5 years (SD 0.9; range 1.1-5.6) in the extensive pro-
gram. Cancer survivors who participated in the basic program worked
on average 30.8 hours per week (8.1 SD, range 12—40). Cancer survi-
vors who participated in the extensive program worked on average
29.2 hours per week (8.4 SD, range 840).

Recruitment

The recruitment flow of the RCT is shown in Figure 1. From
December 2019 to August 2021, 3246 cancer survivors were invited
by their treating physician or the OHS to participate in the RCT.
Among them, 1691 cancer survivors indicated no eligibility or willing-
ness to participate, and 882 cancer survivors did not respond. Reasons
for decline are shown in Figure 1. Furthermore, 64 cancer survivors
approached the study team for participation without receiving an invi-
tation letter from their treating physician. This resulted in 737 cancer
survivors who expressed interest in study participation. On the basis
of the telephone screening by the study team, 339 cancer survivors
were eligible for participation and were sent an informed consent
form. Reasons for ineligibility are shown in Figure 1. Among the eli-
gible cancer survivors, 317 survivors signed informed consent and
were invited for baseline measurement (T0). Those who completed
baseline measurement (n = 279) were randomized. Of the 279 partic-
ipants in the study, 93 participants were randomly allocated to the
waitlist control group, 93 to the basic version, and 93 to the extensive
version of the cognitive rehabilitation program. The completion rate of
the process evaluation questionnaire (T1) was 75% (n = 70) in both the
basic group and extensive group. Reasons for attrition are shown in
Figure 1. Based on our power calculation, we strived for a minimum
of 70 participants per group (ie, allowance for 20% attrition of 87 par-
ticipants) in our primary endpoint (goal attainment scaling) at follow-
up.33 Within this process evaluation, we describe completion rates of
the process evaluation questionnaire (ie, secondary endpoint).

Reach

The reach of the basic version was 89%, that is, of the 93 par-
ticipants assigned to this arm of the cognitive rehabilitation program,
83 started the program by visiting the welcome page. The reach of par-
ticipants in the extensive version was 84%, that is, 78 out of 93 cancer
survivors assigned to the extensive version of the cognitive rehabilita-
tion program started the program by visiting the welcome page. Char-
acteristics of participants who were reached, as well as those who were
not, are available in Table 1 of the Supplemental digital content (http://
links.lww.com/JOM/B813).

Dosage

Participants in the basic program arm completed on average
78% of the total intervention content (ie, number of visited pages com-
pared to total pages of the intervention). Among them, 59 participants
(71%) completed an adequate dosage. Participants in the extensive
program arm completed on average 78% of the overall program.
Among them, 70 participants (90%) completed an adequate dosage.
In the extensive arm, 72 participants (92%) were assigned (ie, based
on individual rehabilitation goals) to the module ‘Strategy training: in-
formation processing,’” 34 participants (44%) to the module ‘Strategy
training: memory,” and 15 participants (19%) to the module ‘Strategy
training: executive functioning.” In Table 4, an overview is given of the
mean proportions of the received content of each module, and the
number of participants who received an adequate dose per program
version. The characteristics of participants who completed an adequate
dosage, as well as those who did not, are available in Table 1 of the
Supplemental Digital Content (http://links.lww.com/JOM/B813).
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Cancer survivors reached out fo the study Patients receive information letter Not eligible for participation (n=1691)
team on o\lvn initiative n=23246 No/mild cognitive problems (n=977)
n=64 No (or less than 8h) work (n=499)
No internet (n=4)
No time to participate (n=82)
_________ Don't want to use e-health (n=13)
Doubts effectiveness (n=15)
Other (n=70)
Expressed interest in participation Unknown (n=27)
n=737 INo response (n=882)
No contact (n=16) ‘— ——————— “ Did not meet inclusion criteria (n=382)
. Not diagnosed with non-CNS cancer (n=3)
Screening by member of research staff Not 6-36 months aftcr therapy (1=33)
n=1721 Has not completed primary therapy — (n=25)
No/mild cognitive problems (n=173)
__________ No fixed / temporary work contract  (n=29)
No (or less than 8h) work (n=58)
. . . Psychiatric/neurological disorder (n=4)
Signed mﬂ?rmcd consent and received No basic proficiency in Dutch (n=3)
baseline measurement (T0) No internet/computer (n=4)
Did not complete T0 0=38) n=317 Participates in comparable program  (n=42)
! Withdraw (n=6) : Unknown . (n=8)
! No response (n=16) ————————- No response informed consent (n=20)
| No/ mild cognitive problems (n=8) Unknown (0=2)
L Other (0=3) Randomized
n=279
l
[ [ |
Basic intervention group Extensive group Control group .
w0y ity w03 Bascline
n=l70’r n=|70*
Attrition (n=23) Atrition (n=23) !
Withdrew (n=21) Withdrew (n=21) NA. Process evaluation
Cancer recurrence  (n=1) Cancer recurrence  (n=1) questionnaire (T1)
Work cessation (n=1) Work cessation (n=1)

FIGURE 1. Participant recruitment diagram. *Number is based on attrition to the process evaluation questionnaire instead of the pri-

mary RCT outcome

Implementation

The implementation score for the basic version of the cognitive
rehabilitation program was 63% (ie, multiplying 89% by 71%). The
implementation score for the extensive version of the cognitive reha-
bilitation program was 76% (ie, multiplying 84% by 90%).

Perceived Usefulness

Mean and standard deviations of the perceived usefulness
scores according to participants and cognitive therapists of the overall
program, the modules, and separate program features can be found in
Table 5. According to participants, the mean overall perceived useful-
ness score of the basic version was 4.0 (SD = 1.4, range 0-6) and the

mean overall perceived usefulness score of the extensive version was
4.8 (SD = 1.2, range 1-6).

Experiences of Participants

In the basic version, 64.2% of participants (n = 43) self-indicated
to have attended all modules. Furthermore, according to self-indication,
62.7% completed all homework assignments (n =42), 29.9% completed
a part of the homework assignments (rz = 20), while 7.5% did not make
any of the homework assignments (n = 5). Table 5 In the extensive ver-
sion, 57.8% of the participants (n = 37) self-indicated to have attended
all assigned modules. Furthermore, 67.2% made all homework assign-
ments (n = 43) and 31.1% made a part of the homework assignments

TABLE 4. Dosage

Basic Cognitive Rehabilitation

Extensive Cognitive Rehabilitation

No. Participants
Percentage of Who Completed Percentage of No. Participants
Content Adequate Dose, Total Content Who Completed
No. Participants Completed (SD)T n (%) % No. Participants Completed (SD)} Adequate Dose, n (%). &
Opverall program 83* 78.3 (30.0) 59 (71) 78* 78.3 (28.4) 70 (90)
Modules
Psychoeducation 83 98.3 (11.8) 81 (98) 78 98.7 (8.6) 76 (97)
Fatigue management 83 78.5 (32.0) 56 (68) 78 80.6 (32.0) 56 (72)
Cognitive behavioral therapy 83 70.6 (44.8) 58 (70) 78 76.5 (40.8) 59 (76)
Communication 83 64.1 (46.0) S1(61) 78 65.2 (44.7) 47 (60)
Strategy training: N.A. N.A. 72 84.0 (31.5) 57 (73)
information processing
Strategy training: memory N.A. N.A. 34 53.1 (48.5) 18 (53)
Strategy training: N.A. N.A. 15 56.7 (47.2) 8 (53)

executive function

*Number of participants who were reached (ie, started the program).
tMeans and standard deviation of proportion completed dose (ranges 0—100).

FNumber and proportion of participants who completed an adequate dosage (ie, completion of 70% in at least two modules).
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TABLE 5. Perceived Usefulness of the Online Cognitive Rehabilitation Program

Basic Cognitive Rehabilitation

Extensive Cognitive Rehabilitation Cognitive Therapists

nf Mean (SD)/range*

Overall program 67 4.0 (1.4)/0-6
Modules

Psychoeducation 80 5.2 (0.9)/1-6
Fatigue management 48 4.9 (1.2)2-6
Cognitive behavioral therapy 53 4.6 (1.3)/0-6
Communication 46 4.1 (1.4)/0-6
Strategy training: information processing Not applicable
Strategy training: memory Not applicable
Strategy training: executive function Not applicable
Program features*

Videos 67 4.3 (1.6)/0-6
Information 67 4.5 (1.4)/0-6
Assignments 67 3.9 (1.4)/0-6
Feedback of therapist Not applicable

n Mean (SD)/range* Mean (SD)/range*
64 4.8 (1.2)/1-6 N.A.

76 5.1 (0.9)/3-6 5.0 (1.7)/3-6
44 5.2 (0.8)/3-6 5.3 (0.6)/5-6
49 4.8 (1.2)2-6 5.7 (0.6)/5-6
43 4.6 (1.2)/1-6 43 (1.2)3-5
40 5.3 (0.9)/3-6 6(0.0)

12 5.3 (0.8)/3-6 4(0.0)

5 4.3 (1.0)/3-5 4.7 (0.6)/4-5
64 4.8 (1.2)/1-6 N.A.

64 5.0 (1.0)2-6 N.A.

64 4.5 (1.4)/1-6 N.A.

64 4.6 (1.4)/1-6 N.A.

*Means and standard deviations of perceived usefulness scores (range 0-6).

fTotal n may vary per question, as some participants were not reached or did not complete the follow-up questionnaire. Lower scores indicate less usefulness.

(n = 20) according to self-indication. One participant (1.3%) did not
make any of the homework assignments. Reasons for non- or partial at-
tendance of the modules and the home assignments for both versions of
the program can be found in Table 6. The characteristics of participants
who attended all modules and completed homework assignments, as well
as those who did not, are available in Table 1 of the Supplemental Digital
Content (http://links.lww.com/JOM/B813).

The mean score on time investment (ie, with 0 being exactly right
and 6 being way too long) for the basic version was 3.1 (SD 1.7, range
0-6). For the extensive version of the program, the mean score on time
investment was 3.1 (SD 1.6, range 0—6). The mean score on difficulty
(ie, with 0 being very difficult and 6 being very easy) for the basic ver-
sion was 4.0 (SD 1.5, range 0-6), and for the extensive version of the
program 3.7 (SD 1.4, range 0—6). An overview of the participants’ expe-
riences with the program is provided in Table 7. Overall, numeric values
on participants’ experiences with the program were generally higher in
the extensive group compared to the basic group.

Experiences of Cognitive Therapists
Therapists’ experiences with the extensive cognitive rehabilita-
tion program are presented in Table 8. Therapists generally evaluated

TABLE 6. Reasons for Not Attending all Modules and Home
Assignments

Basic Cognitive
Rehabilitation
n=067

Extensive Cognitive
Rehabilitation
n=64

Modules Homework Modules Homework

Reasons for nonattendance®

Fatigue 9 10 11 7
Lack of time 13 15 17 15
Forgotten 2 2 4 4
Lack of motivation 3 2 5 6
Lack of support 1 4 0 0
Too difficult 2 2 5 4
Mood problems 3 3 3 3
Not useful 3 3 6 4
Other 7 5 6 4

*Number of participants per reason for nonattendance (multiple reasons per participant
possible).

the extent of the modules content as good, although two therapists
(67%) indicated that the content of the fatigue module was too exten-
sive, and one therapist (33%) indicated that the memory and executive
functioning modules were too extensive. The mean satisfaction score
with communication opportunities within the program was 3.3 (SD
1.2, range 2-4). All available communication tools were used by the
therapists to communicate with participants (ie, chat, overall messenger,
assignment feedback messenger). Therapists reported a mean satisfac-
tion score of 4.3 (SD 0.6, range 4-6) with cancer survivors’ motivation
to participate in the extensive cognitive rehabilitation program. Further-
more, the therapists indicated that 70% (SD 0.0) of cancer survivors was
sufficiently motivated to participate in the extensive program.

DISCUSSION

Interpretation of Main Results

The current study aimed to describe recruitment, reach, dosage,
implementation, perceived usefulness, and experiences with the online
cognitive rehabilitation program. Nine percent of the invited cancer
survivors participated in the i-WORC study. The most common rea-
sons to decline participation were (1) a lack of cognitive complaints
or (2) no occupational activity for a minimum of eight working hours
per week. Cancer survivors who participated in the study were

TABLE 7. Cancer Survivors’ Experiences With the Program

Basic Cognitive Extensive Cognitive

Rehabilitation Rehabilitation
n=067 n=64
To what extent did

you find the program:

Insightful? 3.7 (1.5)/0-6 4.5 (1.1)/1-6
Useful? 3.6 (1.7)/0-6 4.5 (1.4)/1-6
Enjoyable? 3.2 (1.4)/0-6 3.8 (1.3)/0-6
Worthwhile? 4.1 (1.5)/0-6 4.7 (1.4)/1-6
Pleasant? 3.6 (1.4)/0-6 3.9 (1.5)/1-6
Motivating? 3.5 (1.3)/0-6 4.0 (1.5)/1-6
User friendly? 4.1 (1.6)/0-6 4.6 (1.4)/1-6

*Means, standard deviations, and ranges of experience scores (range 0-6), and low
scores indicate worse experience rates.
fParticipants who were not reached were excluded from the analysis.
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TABLE 8. Therapists’ Experiences With the Extensive Cognitive Rehabilitation Program

n=3
To what extent are you satisfied with the:
Instructions for the use of the program 5.7 (0.6)/5-6
Clarity of the goal of the program 5.7 (0.6)/5-6
Motivation of cancer survivors to participate in the program 4.3 (0.6)/4-5
Opportunities for communication within the program 33 (1.2)2-4
To what extent did you find the use of the online program:
Difficult 5(0.0)/5
Pleasant 5(0.0)/5
User friendly 5 (1.0)/4-6
To what extent did you find the intervention principles of the online program:
Useful 5(0.0)/5
Difficult 4(0.0y4
Pleasant 5(0.0)/5

*Means, standard deviations, and ranges of satisfaction scores (range 0-6), and low scores indicate worse performance.

predominantly female, diagnosed with breast cancer, and highly
educated.

Reach was comparable for the extensive and basic version of
the program (ie, 84% and 89%, respectively). Overall, participants in
the extensive version of the program completed more often an ade-
quate dosage than participants in the basic version (ie, 90% vs 70%,
respectively). Altogether, this resulted in (highly) acceptable imple-
mentation scores for both versions of the program (ie, 76% for the ex-
tensive version and 64% for the basic version).

The vast majority of participants adequately completed the
modules psychoeducation, fatigne management and cognitive behav-
ioral therapy, whereas only a small majority adequately completed
the communication module. Among the additional modules of the ex-
tensive version of the program, a vast majority of participants received
an adequate dose of the information processing module, while only a
small majority of participants received an adequate dose of the mod-
ules memory and executive functioning. According to participants, fa-
tigue and lack of time were the most common reasons for nonatten-
dance to modules or home assignments.

Participants perceived the usefulness of both versions of the
overall program as moderate to high. Similarly, participants perceived
all program modules and features as moderately to highly useful.
Among the content of the cognitive rehabilitation program, the mod-
ules psychoeducation, fatigue management, information processing
and memory were perceived as most useful by cancer survivors. Can-
cer survivors experienced both versions of the program as moderately
insightful, worthwhile, agreeable, motivating, and user friendly. Ther-
apists perceived the modules psychoeducation, fatigue management,
cognitive behavioral therapy and information processing as most use-
ful. In addition, therapists indicated that the principles of the program
were highly useful. Furthermore, therapists’ satisfaction with commu-
nication opportunities within the program was moderate.

The number of recruited cancer survivors (ie, 9%) is compara-
ble with other web-based intervention studies.>>57 Cancer survivors
were invited for participation by their treating physician or OHS based
on medical eligibility (eg, diagnosis, time since diagnosis, systemic
treatment). Because of practical considerations, symptom burden
(eg, cognitive complaints, fatigue) and functional status (eg, occupa-
tional activity, work functioning) were not taken into account when in-
viting cancer survivors. This explains the most frequent reasons for
nonparticipation (ie, lack of cognitive complaints, no occupational ac-
tivity for a minimum of eight working hours per week). Our findings
with regard to demographic and clinical characteristics (eg, gender, ed-
ucation, tumor type) suggest sample bias. The representativeness of
the study sample for all working cancer survivors with cognitive com-
plaints should thus be considered. Unfortunately, demographic and
clinical characteristics about nonparticipants were not available. This
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information would greatly benefit the understanding of the generaliz-
ability of the RCT results and would enable evaluation of characteris-
tics that contributed to cancer survivors’ decision to participate in the i-
WORC study.

Both the basic and extensive cognitive rehabilitation programs
were successfully implemented in the context of the i-WORC study.
Several aspects of the online rehabilitation program might have fos-
tered implementation, including the following: (1) online accessibility
of the program,®® (2) flexibility in use with regard to time and
place,>%-%0 (3) user friendliness, (4) the use of interactive tools,60-6!
and (5) tailoring of the intervention content according to personalized
treatment goals.®2-¢* Although implementation scores within the con-
text of this RCT were (highly) acceptable, implementation of online
mental health interventions in clinical practice is generally low©3-66
because of several implementation barriers (eg, skepticism regarding
effectiveness for the target population, expected usability, managerial
facilitation, and paid license).%0-¢7 Therefore, in order to maintain the
implementation scores as found within the current RCT also in future
clinical practice, additional implementation efforts (eg, generating
awareness of the online cognitive rehabilitation program among the
target population and professionals, advocating for managerial facil-
itation in care institutions and financial reimbursement by health in-
surances) should be undertaken.

Previous studies have reported that therapist guidance is associ-
ated with better adherence to Internet-based interventions.®3-7° This
was confirmed in the current study, as cancer survivors in the therapist
guided cognitive rehabilitation program completed 90% of the inter-
vention content compared to 70% in the self-help cognitive rehabilita-
tion program. Although no inferences about causality can be made on
the basis of the current study, therapist guidance may have contributed
to the high level of adherence in the extensive cognitive rehabilitation.
Previous research has revealed a relationship between intervention ad-
herence and intervention effectiveness.®> Consistent with this, the
findings of the i-WORC study indicated that participants in the thera-
pist-guided extensive version of the program show better goal attain-
ment compared to the control group over time, whereas participants
in the self-help, basic version did not show such improvement.>* The
observed short-term borderline significant improvements in partici-
pants with adequate compliance to the self-help program further sup-
port the idea that intervention adherence is related to program effec-
tiveness. In order to identify individuals who would benefit from the
self-help version of the program, exploring the characteristics of can-
cer survivors related to program adherence is crucial.

In our study, intervention content of the extensive cognitive re-
habilitation program was tailored based on neuropsychological assess-
ment as well as participants’ individual rehabilitation goals. This ap-
proach is comparable to clinical practice, in which neuropsychological
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assessment is the initial part of cognitive rehabilitation.”!-72 Subse-
quently, inferences about individuals’ rehabilitation needs are made
based on neuropsychological assessment together with individuals’ re-
habilitation goals.”!-73 In the current study, this approach resulted in a
frequency of 90% of cancer survivors who was assigned to the infor-
mation processing module, whereas only 44% and 19% of cancer sur-
vivors was assigned to the memory and executive functioning module,
respectively. Moreover, adherence to the information processing mod-
ule was higher (ie, mean completion rate of 84%), compared to adher-
ence to the memory and executive functioning modules (ie, mean
completion rates of 53% and 57%, respectively). Furthermore, the in-
formation processing module was assessed as the most useful inter-
vention feature by cancer survivors and cognitive therapists. There
are two likely explanations for these findings. First, impairments in cogni-
tive functioning among occupationally active cancer survivors may have
been most profound in the information processing domain.?? Second, be-
cause information processing is fundamental for higher-order cognitive
processes,’ successful rehabilitation on the level of information processing
may have enhanced responses to other areas of cognitive functioning (eg,
memory and executive functioning)’”> and therefore the information pro-
cessing module may have been perceived as most useful. This suggests that
after successful rehabilitation on the level of information processing, inter-
vention needs with regard to memory and executive functioning may sub-
sequently alter. A possible implication of these results is that the program
may benefit from dynamic tailoring based on actual progress of partici-
pants, instead of adherence to a static, predetermined rehabilitation plan.

Based on the current process evaluation, we generally conclude
that both versions of the cognitive rehabilitation program were per-
formed as designed within the context of the RCT (ie, program suc-
cess). Combining results from the process and effectiveness evaluation
will contribute to future refinement, dissemination, and wide-scale im-
plementation of the online cognitive rehabilitation program in clinical
practice. The development and testing of online interventions in the
field of oncology continue to grow.”® However, systematic adoption
of evidence-based interventions beyond the research phase remains
challenging, often resulting in low implementation rates.””-7° Insights
from the current process evaluation—including data on program ad-
herence and implementation—offer valuable guidance for develop-
ment and implementation of other online programs. In addition, our
findings on the program’s feasibility may improve its acceptability
among stakeholders, potentially enhancing adoption of comparable
online interventions as well.30

Strengths and Limitations

This study is one of the first process evaluations carried out in cog-
nitive rehabilitation studies for cancer survivors. Other strengths of this
study is the systematic evaluation by the use of components of two pro-
cess evaluation frameworks (ie, RE-AIM,33 Steckler and Linnan32). This
will contribute to the interpretation of effectiveness and implementation of
the online cognitive rehabilitation program into clinical practice. Further-
more, we used several data sources (ie, research logbooks, intervention
logbooks, and questionnaires) and incorporated different perspectives
(ie, cancer survivors and therapists).

However, the study also has several limitations. First, this pro-
cess evaluation was carried out alongside an RCT. Recruitment and
implementation may not be comparable to clinical practice, since for
a substantial part this relied on the research team. The efforts of the re-
search team to include participants in the RCT, could have yielded
more positive recruitment and implementation compared to clinical
practice. When translating these results into clinical practice, potential
overestimation of reach and implementation scores should be taken
into account. Efforts should be undertaken to perform implementation
research in the context of clinical practice.

Second, the insight in participants’ interaction with the online
cognitive rehabilitation program is limited. Dosage scores were based

© 2025 American College of Occupational and Environmental Medicine

on the number of visited pages within each module of the program.
Caution should be applied when interpreting dosage scores, since
within our RCT, page visitation is the only measure indicative for pro-
gram interaction. Advanced log data (ie, number of visits to each page,
time spent on each page) could have rendered more insight into partic-
ipants’ interaction with the program.

Furthermore, it is important to bear in mind possible bias in the
response regarding satisfaction scores of the modules. Scores on mod-
ule satisfaction were gathered within the online cognitive rehabilitation
program (ie, using one question at the end of each module). It is likely
that these questions were less often answered by participants who did
not complete the modules than those who completed the modules. Ob-
viously, the decision to continue a module until completion rather than
end it before completion might be partly caused by participant’s satis-
faction and dissatisfaction respectively. Therefore, our results may
overestimate the scores on module satisfaction.

Additionally, the use of components of several frameworks (ie,
RE-AIM,35 Steckler and Linnan32) enabled us to perform a comprehen-
sive process evaluation of the online cognitive rehabilitation program
itself. However, these frameworks do only evaluate the intervention,
whereas an evaluation of the research trial is not taken into account.
Reelick et al.>2 proposed a framework to evaluate strength of evidence
obtained from research trials, based on evaluation of the study design,
methodological precision, statistical quality, and the significance of
the observed effects.52 To further clarify the strength of evidence of the
i-WORC study, evaluation of the study based on the Reelick framework
would be a valuable future addition.

CONCLUSIONS

The basic and extensive online cognitive rehabilitation program
for occupationally active cancer survivors were successfully imple-
mented in the context of an RCT. Generally, cancer survivors and cog-
nitive therapists had positive experiences with the online cognitive re-
habilitation program. Cancer survivors reported that both versions of
the program are moderately to highly useful, especially the parts that
regard psychoeducation, fatigue management, cognitive behavioral
therapy, and information processing. Given the observed effectiveness
of'the intervention, this online cognitive rehabilitation program will be
a welcome and feasible intervention for occupationally active cancer
survivors confronted with cognitive problems at work.
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