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Abstract
Background  There is a need for interdisciplinary primary care-led aftercare programs for the common 
(transdiagnostic) problems cancer survivors experience to increase their quality of life. The aim of this before-and-after 
(pre-post) pilot study was to examine the feasibility and preliminary effectiveness of a transdiagnostic, family doctor-
led interdisciplinary program to increase quality of life in a heterogeneous group of cancer survivors.

Methods  Cancer survivors (n = 19) followed a 12-month interdisciplinary aftercare program in the primary 
care setting, consisting of: family doctor consultation, exercise, mind-body therapy, sleep hygiene, nutrition 
recommendations, and optional psychological therapy. Eligible cancer survivors who declined participation, were 
recruited as controls (n = 16). Feasibility and acceptance were assessed through attendance and attrition rates, and an 
evaluation form. The primary outcome was the change in quality of life from baseline (T0) to post-intervention (T2; 
12 months from baseline), as measured with the EORTC QOL-C30, covering global health status, various functional 
domains, and symptoms. Secondary outcomes included assessments of changes in fatigue (Multidimensional Fatigue 
Inventory), psychological symptoms (Depression, Anxiety and Stress scale), happiness (Happiness Index), and work 
ability (Work Ability Index). Intention-to-treat multilevel analyses were conducted.

Results  Dropout (n = 3) during the program was related to personal and health issues, and attendance rates and 
satisfaction scores were satisfactory. At baseline, the intervention group scored significantly worse on several quality-
of-life indices, and on secondary outcomes, compared to controls. The intervention group showed significantly larger 
increases at T2 in physical and social functioning, and decreases in fatigue and anxiety, compared to the control 
group.
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Background
Cancer is the second leading cause of death globally [1], 
and the prevalence of some cancer types is rising world-
wide [2]. This rise appears to be linked to unhealthy life-
style factors, such as poor diet, lack of physical activity, 
overweight, sedentary behaviour, alcohol use and smok-
ing [3, 4]. Early detection and improved treatment meth-
ods (chemotherapy, hormonal, radiation, operation) have 
resulted in an increased life expectancy [5]. However, 
surviving cancer is often associated with a reduced qual-
ity of life and impairments in both psychological and 
physical functioning. Transdiagnostic clinical problems 
of cancer survivors that lead to a reduced quality of life 
include pain, fatigue, anxiety and depression, fear of can-
cer recurrence, cognitive impairments, sleep problems 
and problems with returning to work [6]. In the Neth-
erlands, almost 75% of cancer survivors (with recency of 
onset varying between several months to several years) 
reported fatigue, 30–50% reported symptoms of depres-
sion and/or anxiety, and about 50% suffer from impair-
ments in cognitive functioning [7]. Moreover, these 
problems reduce the patient’s ability to return to a pro-
ductive work life [8, 9], while working is viewed as a sign 
of well-being and normality, providing structure, social 
contacts, and financial support [10]. Hence, there is an 
urgent need for aftercare programs for cancer survivors 
that improve overall quality of life.

So far, these problems have been addressed in a range 
of aftercare programs focused on a single or a few inter-
vention components [6]. For example, exercise programs 
reduce cancer-related fatigue during and after treatment 
[11, 12] and improve workability [13]. Furthermore, 
dietary and/or physical activity interventions improve 
physical functioning and fatigue in gynaecological cancer 
survivors [14], but these interventions seemed ineffec-
tive in reducing overall quality of life. An interdisciplin-
ary approach to aftercare with a focus on healthy lifestyle, 
including several therapeutic disciplines and intervention 
components seems necessary to increase overall quality 
of life and address the complex and personal needs of 
cancer patients [15].

There are several hypothesized advantages to an inter-
disciplinary approach. First, cognitive, affective and sleep 
problems require different management strategies than 
the often-targeted pain and fatigue. This includes mind-
body interventions and psycho-oncology [6]. Second, 

addressing multiple problems with different strategies 
may work synergistically. For example, fear of cancer 
recurrence might be more effectively targeted if psycho-
logical therapy is used to normalize it [16], and self-man-
agement is increased by addressing lifestyle changes that 
can reduce the patient’s actual risk of recurrence [17, 18]. 
In addition, according to the currently dominating net-
work theory of mental disorders [19, 20], complex causal 
interactions between many of the reported clinical prob-
lems (e.g., anxiety, depression, fatigue, cognitive prob-
lems) are expected, and therefore, reductions in these 
problems are expected to reinforce reductions in others 
through positive upward spirals.

According to a recent review [15], inter- and multidisci-
plinary rehabilitation programs for cancer survivors have 
the potential to improve overall quality of life includ-
ing return to work. However, these programs were con-
ducted in addition to specialist-led follow-up or active 
treatment. Primary care-led programs (e.g., coordinated 
by the family doctor (FD)) have the potential to combine 
various kinds of follow-up care. Importantly, they have 
been shown to be equally effective, are widely applicable 
to many cancer survivors, and are more cost-effective 
than specialist-led care [21]. In line with this, the Dutch 
General Practitioner’s Association [22] recommends pri-
mary care-led interdisciplinary aftercare. Therefore, the 
current study investigates the feasibility and preliminary 
effectiveness of the “Transdiagnostic Oncology Program” 
(TOP), a transdiagnostic, integrative, FD-led interdisci-
plinary aftercare program for cancer survivors.

TOP is a 12-month multidomain lifestyle intervention 
aimed at improving overall quality of life, by targeting 
the most common (transdiagnostic) clinical problems of 
cancer survivors (see Fig. 1). In a smaller, single-centre, 
uncontrolled pilot study, Beumeler et al. [23] showed 
that TOP was feasible and that quality of life, among oth-
ers, improved within the intervention group. The cur-
rent study re-examines the feasibility and preliminary 
effectiveness of TOP in a larger, multicentre, controlled 
before-and-after (pre-post) pilot study. Results of this 
study will inform further refinements to the program and 
help to determine the suitability of a future full-blown 
randomized controlled trial. It was hypothesized that, in 
line with the previous pilot study, TOP is feasible in the 
primary care setting. Furthermore, it was hypothesized 
that, due to its multiple components and interdisciplinary 

Conclusions  The results suggest that this primary care-led aftercare program is feasible and acceptable. Due to 
the small sample size and non-randomized design, improvements in quality of life and related outcomes should be 
interpreted with caution. A randomized controlled trial is warranted.

Trial registration  This study was retrospectively registered at clinicaltrials.gov (NCT06809452).
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nature, TOP leads to improvements in quality of life in 
the intervention, compared to the control group. Second-
ary outcomes included the assessment of intermediate 
outcomes important for quality of life (happiness, fatigue, 
mental health, work ability). These were also hypothe-
sized to improve in the intervention group compared to 
the control group, as they have previously been shown to 
be targeted by one or more of the intervention compo-
nents [6].

  

Methods
Design & participants
This study was an observational study with a pretest-
posttest design within the context of routine care, in 
which data were collected on the effectiveness of an 
existing program. The control group consisted of patients 
who chose not to participate in the program. This design 
was chosen over a randomized controlled trial due to 
practical constraints (e.g., limited financial and logistical 
resources) and the goal to study the intervention under 
real-world conditions to enhance the ecological validity. 
Although randomization was not possible, a comparison 
group was included to strengthen causal inference rela-
tive to a single-group pre-post design. Figure 2 shows the 

study design, with three assessments1: pre-intervention, 
at baseline (T0), mid-intervention, 6 months after base-
line (T1), and post-intervention, 12 months after base-
line (T2). Outcome measures were assessed at all three 
assessment waves. While T0 and T2 were used to assess 
preliminary effectiveness, the mid-intervention assess-
ment was used to examine the timing of changes within 
the intervention group. In addition, feasibility and satis-
faction with the intervention were assessed at T2, using 
an evaluation form.

Participants were recruited for TOP via an e-referral 
program (‘Zorgdomein’), local newspapers and flyers in 
the waiting room of eleven primary care clinics. In addi-
tion, two of them (Kloosterveen and Gezondheidscen-
trum Assen-Oost, Assen, the Netherlands) screened 
their caseload for potentially eligible participants by 
using the International Classification of Primary Care 
(ICPC) code for oncology. Inclusion criteria for TOP 
were (1) being between ≥ 18 and ≤ 75 years old, and (2) 
having been diagnosed with cancer at least 6 months ago 
and/or having been long-term stable. Exclusion criteria 
included (1) the presence of severe physical risks due to 
cancer treatment and/or comorbidities, (2) currently 

1 The original study also includes an additional screening assessment one 
month before baseline (T-1). As this assessment is not used in the current 
paper, for clarity reasons, it is omitted in the description of the design.

Fig. 1  Transdiagnostic clinical problems and their (hypothesized) complex interrelations with intervention components. Note. Sources: Emery et al., 2022 
and Wilson et al., 2022. We acknowledge that recent evidence suggests additional associations between components, for example, there is an association 
between physical activity and sleep problems [24]. However, as TOP was designed with the recommendations of Emery et al., (2022) in mind, we decided 
not to include these arrows in the figure
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undergoing intensive chemotherapy or other treatment, 
(3) having neuropsychiatric disorders that would severely 
hinder participation, such as psychosis or dementia (4) 
having skin cancer, except for melanomas with metasta-
sis, and (5) having a life expectancy of < 1 year. In- and 
exclusion criteria for the study were the same, with the 
addition that the participant was willing to provide writ-
ten informed consent.

Sixty potential participants were approached by the FD. 
The participants who were eligible and interested were 
called the ‘intervention group’ (n = 19) and allocated to 
one of the two training locations based on where they 
lived. The others (n = 35), who indicated no interest, were 
asked to serve as part of a convenience control group, 

called the ‘control group’. Sixteen of them agreed to do so 
(shown in Fig.  3). All participants agreed to participate 
and signed an informed consent form before starting 
the study. The Medical Ethical Committee of the Uni-
versity Medical Centre Groningen judged the protocol 
(M17.218911) to be exempted from review by the Medi-
cal Research Involving Human Subjects Act (in Dutch: 
WMO).

Intervention (exposure)
The “Transdiagnostic Oncology Program” (TOP) is a 
12-month interdisciplinary aftercare program designed 
to enhance the quality of life of cancer survivors, by 
addressing common (transdiagnostic) clinical problems. 

Fig. 3  Recruitment and participation flowchart. Note. Two participants in the intervention group dropped out before the start, whereof one kept filling 
out questionnaires. This person was included in the analysis (intention-to-treat)

 

Fig. 2  An overview of the intervention and study design. Note. Time scheme of the program for the intervention group and the control group. Includ-
ing exercise (E), mind-body therapy (MBT), two group informational sessions about nutrition and sleep hygiene (i), the four individual meetings with the 
family doctor (FD) to evaluate the process (the meeting before intervention was for screening), the individual meetings with the dietician (D) and the 
assessment waves (T). Meetings with the dietician were, from the second meeting on, optional, depending on personal need
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The current study monitored the program that ran 
between January 2019 and January 2020 [23]. During 
the first three months, the emphasis was on exercise to 
increase strength and fitness, guided by the physiother-
apists. The participants met twice a week for a 1-hour 
exercise (E) session. Once a week, the exercise session 
was followed by a 1-hour mind-body therapy (MBT) to 
reduce stress by learning relaxation and mindfulness 
techniques. In addition, a group informational meeting 
about nutrition and cancer (i) was provided by the dieti-
cian (D) around the start of the program. Afterwards, 
participants were advised to make at least two appoint-
ments with a dietician about making healthy food choices 
with practical advice on cooking and eating habits. 
Depending on personal need, participants could make 
more appointments with the dietician.

The supervised exercise training consisted of both car-
dio (± 25  min) and muscle strength training (± 35  min). 
The specific training schedule was personalized using 
results from the Steep Ramp test and Resistance Machine 
tests (e.g., leg press, vertical traction, leg extension). At 
week 8 and week 14, the schedule was adapted, again 
based on these tests. Cardio training consisted of cycling 
(intervals), and depending on the results of the tests, also 
a treadmill or ergometer. Strength training consisted of 
20 exercises using fitness equipment, such as leg exten-
sion, leg curl, and vertical traction, except when these 
were not possible due to physical complaints. In addition, 
exercises were performed aimed at improving stability 
and coordination, in both closed and open chains. For 
strength training, small adaptations were also made on a 
session-by-session basis.

Between 3 and 6 months, exercise was reduced to once 
a week 1 h. Besides this 1 h session, participants were 
urged to exercise at least 1 h once a week and continue 
to do relaxation exercises. This gradual reduction aims 
to incorporate sports and relaxation activities into the 
patient’s daily life in a sustainable way [25, 26]. In addi-
tion, a second informational group meeting (i) was 
given about stress and sleep hygiene by the FD and the 
physiotherapist.

After the 6th month, participants were supposed to 
continue exercising and perform relaxation activities in 
their own time. Further, each participant met with the 
FD 4 times a year to evaluate their progress, personal 
goals and mild psychological problems. Lastly, for the 
participants who experienced significant psychologi-
cal problems, sessions with a psychologist at an institute 
specialized for psycho-oncology, were available. All inter-
vention components, their frequency, duration and mode 
are summarized in Supplementary Table S1.

Assessments
Assessments included self-report questionnaires admin-
istered by the FD. For the intervention group, measure-
ments were done at all three assessment waves, unless 
noted (Supplementary Table S2 shows a measurement 
overview). The control group participated in the FD-
administered (self-report) assessments at baseline (T0) 
and post-intervention (T2). At every measurement, the 
FD sent an email including a secured link (Roqua; www.
roqua.nl) to all the questionnaires, which took about 
40–45  min to fill in. If necessary, a reminder was sent. 
The assessments are described briefly below.

Feasibility and satisfaction. Feasibility of the interven-
tion was assessed through attrition and attendance rates 
and responses to an evaluation form at post-intervention 
(T2), including adverse effects, which can be found in 
Supplementary Text S1. Serious adverse events were also 
monitored by the FD. Satisfaction with the intervention 
was assessed with the same evaluation form at T2.

Primary outcome. Quality of life (QoL) was measured 
with the validated European Organization for Research 
and Treatment of Cancer 30-item Quality of Life Ques-
tionnaire (EORTC QLQ-C30) [27]. This included global 
health status, an overall indicator of quality of life, five 
functioning scales (physical, emotional, cognitive, social 
and role) and three symptom scales (fatigue, nausea and 
vomiting, and pain).

Secondary outcomes. Fatigue was comprehensively 
assessed by the validated Dutch version of the Multidi-
mensional Fatigue inventory (MFI); the MFI-20 [28]. 
Psychological symptoms were assessed with the 21-item 
Depression, Anxiety and Stress Scale (DASS-21), which 
is a reliable and validated questionnaire [29, 30]. Hap-
piness, a specific aspect of quality of life, was measured 
with the happiness index (HI) [31]. Work ability was 
assessed by a validated single-item question from the 
work ability index (WAI) [32]. Work accommodations 
after work resumption was assessed with six contextual 
items [33]. Participants who resumed work at any of the 
assessments (T0, T1, T2) were asked to specify any work 
accommodations.

Data analysis
Baseline demographics and clinical characteristics were 
described and compared between the intervention and 
control group and between the two training locations, 
using Pearson’s chi-square tests, independent-samples 
T tests (with bootstrap correction) and Mann-Whitney 
U-tests, depending on the data type and distribution.

(Preliminary) effects on the primary and secondary 
outcome variables were examined with (intention-to-
treat) multilevel analyses. This was chosen because of 
the hierarchical structure of the data. The outcome mea-
sures were used as dependent variables with the group 

http://www.roqua.nl
http://www.roqua.nl
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(intervention/control) as between-subjects factor and 
time (measurement T0 and T2) as the within-subject fac-
tor. In this way, it was possible to examine the Group X 
Time interaction to assess whether the change over time 
differed between the groups. See Supplementary Text S2 
for multilevel models specification.

As the intervention group had an additional assess-
ment halfway the intervention (T1), multilevel analy-
ses were also used to assess within-subject change 
during the study period (intervention group only). 
This allows for a more in-depth view on the timing of 
changes within the intervention group. The outcome 
measures were used as dependent variables with time 
(dummy-coded) as the within-subject change factor. 
For this, changes from baseline (T0) to the mid- (T1) 
and post-intervention (T2) were examined. To further 
characterize these within-group changes, the mul-
tilevel analysis version of Cohen’s d (Cohen’s dr) was 
calculated for each of the outcomes, with effect sizes 
of 0.20, 0.50, and 0.80 indicating small, medium and 
large effects, respectively [34, 35].

For the multilevel analyses, bootstrapping with 
1000 replications was performed for the models with 
clearly non-normally distributed residuals (according 
to QQ plots) and/or high skewness or kurtosis. Light 
tails were accepted. Heteroskedasticity was examined 
by plotting residuals versus predicted values. None 
was detected. For all analyses, differences were con-
sidered statistically significant when p < 0.05. As this 
was a pilot study, examining preliminary effectiveness, 
we did not adjust our p-values for multiple testing 
in our analyses. The score for nausea of the EORTC 
QLQ C-30 was excluded from the statistical analyses 
because this symptom was not experienced by many 
of the cancer survivors, which led to highly skewed 
and 0-inflated data. Work accommodations were only 
assessed within individuals who resumed work and 
was therefore only assessed descriptively. Because 
we utilized a non-randomized convenience control 
group, there might be systematic differences between 
the intervention and control groups, leading to bias in 
the results. Therefore, in case of baseline differences 
between the groups, a posthoc analysis with correction 
for starting levels would be conducted to minimize 
this bias (although bias cannot fully be mitigated in 
this design).

Power
As this was a pilot study, the sample size was not deter-
mined based on power, but rather on the size needed to 
establish feasibility, and the maximum number of partici-
pants that could be included in the intervention group, 
given constraints, such as location and staff size.

Results
Feasibility of and satisfaction with the program
In the intervention group, two individuals dropped out 
before the start of the intervention, and three dropped 
out due to personal (bereavement) or health issues (psy-
chological problems; recurrent cancer), see Fig.  3. The 
attendance rates were: PE 75%; MBT 77%; FD and dieti-
cian 100%; food & cancer 88%; stress & sleep 63%. Meet-
ings with the dietician were optional after the second 
time and participants attended on average 4 to 5 sessions 
(range 2–9). The optional sessions for psycho-oncology 
were requested by six (32%) participants of which three 
participants already went before the program. No seri-
ous adverse events related to TOP were reported. How-
ever, four participants were temporarily (partly) absent 
during the intervention period, due to illness/infection 
(n = 2), surgery (n = 1) and chemotherapy (n = 1). One 
person reported adverse effects, specifically muscle sore-
ness and emotional effects, described as a necessary but 
emotionally difficult confrontation with their condition. 
85% of the participants thought the program was feasible 
and found the duration of the program just right. Most 
of the participants reported they had sufficient practical 
tools with respect to exercise (92%), nutrition (85%) and 
relaxation (62%) after the intervention. In terms of sus-
tainability of the program, the majority (69%) said they 
had been able to keep up the lifestyle changes they had 
built up in the first six months. Finally, the burden of the 
assessments, on a scale from 1 to 10, was rated on aver-
age 3.85 (SD = 2.64).

Regarding overall satisfaction with the program, par-
ticipants rated the program 8 out of 10 (SD = 0.80). Addi-
tionally, participants rated the improvement in quality 
of life 8 out of 10 (SD = 1.12) and the added value of the 
lifestyle intervention being multidimensional 9 out of 10 
(SD = 1.09). The participants were also satisfied with the 
program content (course material and information meet-
ings); 4 out of 5. Most participants found the frequency 
of the meetings with the physiotherapy (61%), FD (92%) 
and dietician (85%) just right, while the majority found 
the frequency of the relaxation (mind-body) meetings too 
low (55%). All but one participant (92.3%) would recom-
mend the program to others; one participant said ‘maybe’. 
All other feasibility outcomes from the evaluation ques-
tionnaire can be found in Supplementary Table S3.

Sample characteristics & group similarity
No significant differences in age and gender were 
observed between intervention and control (see Table 1). 
Participants were treated for various types of cancer; 
breast and rectal/colon cancer were most common in 
both groups. The intervention group had significantly 
worse scores on various outcome variables at baseline, 
compared to control. For the intervention group, the 
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Baseline

Control group Intervention group
N (%) N (%) P-value

Gender 0.713
  Female 10 (62.5) 13 (68.4)
  Male 6 6
Cancer type  -A

  Bladder cancer 1 (6.3) - -
  Breast cancer 6 (37.5) 9 (47.4)
  (non) Hodgkin lymphoma 2 (12.5) - -
  Kidney cancer - - 1 (5.3)
  Laryngeal cancer - - 1 (5.3)
  Leukemia - - 1 (5.3)
  Prostate cancer 1 (6.3) 2 (10.5)
  Rectal/colon cancer 5 (31.3) 4 (21.2)
  Testicular cancer - - 1 (5.3)
  Vaginal cancer 1 (6.3) - -
Work statusa  -A

  Retirement 5 (33.3) 6 (23.1)
  Paid work 5 (33.3) 6 (23.1)
  Unpaid work 3 (20.0) 10 (38.5)
  Benefits 2 (13.3) 4 (15.4)

Mean SD Mean SD P-value
Age (years) 60.0 12.5 59.5 11.4 0.420
Quality of Life (EORTC QLQ-C30) (0–100)
Functioninga

  Physical functioning 91.67 20.87 80.37 14.55 0.001*
  Role functioning 87.50 15.51 68.52 19.71 0.005*
  Emotional functioning 87.50 16.39 66.67 22.32 0.003*
  Cognitive functioning 86.46 13.90 73.15 19.08 0.032*
  Social functioning 93.75 8.34 71.30 25.44 0.008*
Symptomsb

  Fatigue 22.22 16.73 44.45 22.87 0.003*
  Nausea and vomiting 2.08 8.33 2.78 11.79 0.966
  Pain 7.29 18.23 22.22 25.56 0.055
  Global health statusc 84.90 11.87 61.57 16.20 0.000*
Fatigue (Multidimensional Fatigue Inventory) (4–20)d

  General fatigue 9.73 4.35 15.1 4.51 0.003*
  Physical fatigue 8.20 3.73 13.8 5.26 0.003*
  Reduced activity 9.67 4.66 12.6 4.29 0.091
  Reduced motivation 7.33 3.92 10.8 4.23 0.023*
  Mental fatigue 7.33 3.35 13.1 4.59 0.001*
Mental symptoms (Depression, Anxiety and Stress Scale-21) (0–42)e

  Depression 2.13 2.67 6.56 6.64 0.024*
  Anxiety 1.73 1.98 6.22 6.13 0.024*
  Stress 2.67 2.89 11.11 8.49 0.002*
  Happiness (Happiness index) (1–10)h 8.36 1.28 5.17 2.53 0.000*

Table 1  Baseline characteristics of the intervention and control group
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results of the participants from the two training locations 
did not differ.

Between group differences from baseline to post-
intervention
Regarding the primary outcomes, significant differences 
were found between the two groups in the change from 
baseline to post-intervention for physical function-
ing, social functioning, and fatigue on the quality-of-life 
questionnaire (Table  2). Specifically, the intervention 
group increased in physical and social functioning and 
decreased in fatigue, whereas the control group stayed 
relatively stable. Significant differences were also found 
for secondary outcomes; the intervention group showed 
significant reductions in general, physical and men-
tal fatigue, and anxiety, compared to the control group, 
which again stayed relatively stable.

A posthoc analysis with correction for starting levels 
was conducted to account for potential selection bias. 
The results are presented in Supplementary Table S4. In 
short, all but two outcomes, namely social functioning 
and mental fatigue, were still (trend) significant.

Within-intervention group changes from baseline to mid 
and post-intervention
To provide a more in-depth understanding of the nature 
and timing of changes within the intervention group, 
the within-group changes, and the accompanied effect 
size, from baseline to mid- and post-intervention were 
assessed (Table  3). Regarding the primary outcomes 
that showed significant differences for the between-
group comparisons; physical and social functioning 
increased non-significantly from baseline to mid-inter-
vention, with small to moderate effects, respectively. At 

post-intervention, the changes reached significance and 
were moderate and large, respectively. A distinct pattern 
was observed for fatigue; fatigue showed a significant 
(moderate) decrease from baseline to mid-intervention, 
which became a large decrease at post-intervention. The 
same pattern emerged for the secondary outcome mea-
sures general and physical fatigue, but not for mental 
fatigue, which generally showed smaller effects, and only 
reached significance at post-intervention. Finally, anxi-
ety showed a non-significant decrease (moderate effect) 
from baseline to mid-intervention. At post-intervention, 
this effect became large and significant.

Work-related functioning
All but one individual in the intervention group increased 
their working hours from baseline to post-intervention, 
while all individuals in the control group stayed stable 
(see Supplementary Figure S1).

Discussion
The current study investigated the feasibility and pre-
liminary effectiveness of a transdiagnostic, integrative, 
FD-led interdisciplinary aftercare program for cancer 
survivors, called the “Transdiagnostic Oncology Pro-
gram” (TOP). Results indicate that the TOP program was 
feasible and acceptable in a (multicenter) primary care 
setting in the Netherlands, for a heterogeneous group 
of cancer survivors. In addition, the improvements in 
physical and social functioning, fatigue, and reduction 
in anxiety in the intervention group, as compared to the 
control group, cautiously suggest that this interdisciplin-
ary program improves the overall quality of life of cancer 
survivors.

Baseline

Control group Intervention group
N (%) N (%) P-value

  Work ability (Work ability index) (0–10)i 5.38 3.12 4.12 2.47 0.152
  Work related functioning (5-item WRFQ v2.0) (0–100)j 79.75 12.39 60.00 28.28 -A

The sample size for the control group varies between N = 13 and N = 16 and for the intervention group between N = 15 and N = 18, except for work functioning (N = 5 
for the control group and N = 2 for the intervention group). WRFQ = Work related functioning questionnaire
a higher score indicates better health-related quality of life
b higher score indicates worse health-related quality of life
c higher score indicates better health-related quality of life
d higher score indicates more subjective fatigue
e higher score indicates greater levels of distress on each subscale
f higher score indicates more grip strength
g higher score indicates more pain
h higher score indicates more happiness
i higher score indicates better work ability
j higher scores indicates better work functioning

*Significant change between groups (p < 0.05)
A Due to the small sample size no statistical test is possible

Table 1  (continued) 
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B 95% C.I P -value
Lower Upper

Primary outcomes
Quality of life (EORTC QLQ-C30)
  Global health status Baseline 84.90 77.41 92.38 0.000*

Time 0.22 −8.08 8.52 0.957
Group −23.32 −33.61 −13.04 0.000*
Interaction 10.49 −0.53 21.50 0.061

Functioning scale
  Physical functioning Baseline 91.66 83.15 100.18 0.000*

Time −2.40 −8.08 3.29 0.395
Group −11.30 −23.00 0.41 0.058
Interaction 9.86 2.35 17.37 0.012*

  Role functioning a Baseline 87.50 76.13 96.50 0.001*
Time −3.90 −25.85 17.76 0.794
Group −18.98 −31.40 −4.83 0.004*
Interaction 17.24 −10.27 39.69 0.309

  Emotional functioning Baseline 87.50 77.64 97.36 0.000*
Time −1.17 −10.70 8.37 0.803
Group −20.83 −24.39 −7.28 0.003*
Interaction 5.36 −7.28 18.00 0.390

  Cognitive functioning Baseline 86.46 78.05 94.86 0.000*
Time 1.70 −7.48 10.88 0.707
Group −13.31 −24.86 −1.76 0.025
Interaction 1.71 −10.47 13.89 0.776

  Social functioning Baseline 93.75 85.47 102.03 0.000*
Time 0.64 −10.40 11.67 0.907
Group −22.45 −33.83 −11.08 0.000*
Interaction 21.09 6.37 35.80 0.006*

Symptom scale
  Fatigue Baseline 22.22 12.79 31.65 0.000*

Time 1.93 −6.85 10.71 0.656
Group 22.23 9.27 35.18 0.001*
Interaction −19.65 −31.27 −8.02 0.002*

  Pain Baseline 7.29 −3.40 17.98 0.176
Time 7.67 −2.75 18.09 0.143
Group 14.93 0.24 29.62 0.047*
Interaction −13.22 −27.03 0.58 0.060

Secondary outcomes
Fatigue (Multidimensional Fatigue Inventory)
  General Fatigue Baseline 9.73 7.41 12.05 0.000*

Time 0.73 −1.49 2.95 0.508
Group 5.32 2.18 8.46 0.001*
Interaction −3.95 −6.89 −1.02 0.010*

  Physical Fatigue Baseline 8.20 5.83 10.57 0.000*
Time 1.17 −0.74 3.08 0.219
Group 5.63 2.43 8.84 0.001*
Interaction −3.74 −6.26 −1.22 0.005*

  Reduced Activity Baseline 9.67 7.37 11.96 0.000*
Time −0.53 −2.33 1.27 0.550
Group 2.89 −0.21 5.99 0.067
Interaction −1.56 −3.93 0.82 0.190

Table 2  Intention-to-treat multilevel analyses to compare the change in outcome variables between the intervention and control 
group
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The feasibility and acceptance were supported by high 
attendance and completion rates, and by all participants 
being satisfied with the overall program. Like the previ-
ous smaller, non-controlled, pilot [23], participants felt 
the frequency of the mind-body therapy was too low. 
This might have contributed to the finding that rela-
tively few participants (65% compared to 92% for exercise 
and 85% for nutrition) indicated that they had sufficient 
practical tools with respect to relaxation. Offering mind-
body therapy for a longer period and/or more frequently, 
might also lead to a stronger improvement in emotional 
functioning and other mental health outcomes.

Self-reported maintenance of lifestyle changes after 
one year seems relatively high (69%), given that there was 
a large decrease in supervision and activities during the 
second half of the program; participants were supposed 
to continue exercising and performing relaxation activi-
ties on their own, while maintaining low frequent contact 

with the FD. According to a systematic review of Spark 
et al. [36]. into maintenance of physical activity and/or 
dietary interventions, from the few studies that assessed 
post-intervention maintenance of outcomes, only 40% 
achieved successful maintenance 3-months post-inter-
vention. Given that most of the quality of life-related 
outcomes continued to improve during the second half 
of the year, this supports the notion that the program 
was relatively successful in achieving sustainable lifestyle 
changes.

The finding that the intervention group, compared to 
the control group, showed a reduction in several aspects 
of quality of life, including physical, and social function-
ing, and fatigue, as measured with the EORTC QLQ-C30, 
as well as secondary outcomes such as anxiety, is in line 
with calls for more interdisciplinary programs [6, 21]. 
Another Dutch program that focused on two interven-
tion components (exercise and personal counselling for 

B 95% C.I P -value
Lower Upper

  Reduced Motivation Baseline 7.33 5.31 9.36 0.000*
Time 0.15 −1.53 1.82 0.860
Group 3.50 0.76 6.24 0.014*
Interaction −2.04 −4.25 0.17 0.069

  Mental Fatigue Baseline 7.33 5.33 9.33 0.000*
Time 0.94 −0.78 2.66 0.271
Group 5.78 3.07 8.48 0.000*
Interaction −2.52 −4.79 −0.25 0.031*

Mental symptoms (Depression, Anxiety and Stress Scale)
  Depression a Baseline 2.13 1.07 3.46 0.000*

Time −0.08 −2.18 2.03 0.942
Group 4.42 1.42 6.29 0.004*
Interaction −1.07 −4.04 2.57 0.627

  Anxiety Baseline 1.73 −0.53 4.00 0.129
Time 0.17 −0.11 1.39 0.775
Group 4.49 1.42 7.55 0.005*
Interaction −2.29 −3.90 −0.68 0.007*

  Stress Baseline 2.67 −0.75 6.09 0.123
Time 1.06 −1.92 4.02 0.470
Group 8.44 3.82 13.07 0.001*
Interaction −3.60 −7.50 0.33 0.071

Happiness (Happiness Index)
  Happiness a Baseline 8.36 7.80 8.89 0.001*

Time −0.12 −1.00 0.80 0.837
Group −3.19 −3.94 −1.99 0.001*
Interaction 0.67 −0.84 1.79 0.504

Work-related functioning (Work Ability Index)
  Work ability Baseline 5.39 3.90 6.87 0.000*

Time 0.53 −1.11 2.17 0.511
Group −1.27 −3.24 1.09 0.202
Interaction 1.01 −1.27 3.30 0.370

*Significant p-value
a If the residuals were skewed, a bootstrapped analysis was performed. The confidence interval and p-value are from the bootstrapped analysis.

Table 2  (continued) 
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B 95% C.I. P-value Effect Size dr
b

Lower Upper
Primary outcomes
Quality of life (EORTC QLQ-C30)
  Global health status T0 61.57 53.59 69.56 0.000* -

T1 8.70 1.33 16.08 0.023* 0.53
T2 10.97 2.24 19.70 0.015* 0.66

Functional scales
  Physical functioning T0 80.37 73.67 87.07 0.000* -

T1 4.30 −3.32 11.92 0.257 0.26
T2 8.78 −0.24 17.31 0.044* 0.53

  Role functioning T0 68.52 58.79 78.25 0.000* -
T1 4.69 −8.55 17.92 0.475 0.23
T2 13.56 −0.21 27.32 0.053 0.66

  Emotional functioning T0 66.67 55.89 77.45 0.000* -
T1 7.67 −0.66 16.00 0.069 0.35
T2 4.75 −5.43 14.94 0.349 0.21

  Cognitive functioning T0 73.15 63.28 83.01 0.000* -
T1 −4.69 −17.30 7.92 0.453 0.23
T2 3.49 −10.01 16.99 0.605 0.17

  Social functioning T0 71.30 61.62 80.97 0.000* -
T1 8.66 −1.87 19.18 0.103 0.43
T2 21.74 9.79 33.69 0.001* 1.08

Symptom scales
  Fatigue T0 44.45 34.77 54.12 0.000* -

T1 −11.30 −18.20 −4.36 0.002* 0.57
T2 −17.81 −26.40 −9.22 0.000* 0.89

  Pain T0 22.22 11.64 32.81 0.000* -
T1 −2.04 −11.57 7.49 0.663 0.09
T2 −5.56 −16.90 5.79 0.327 0.25

Secondary outcomes
Fatigue (Multidimensional Fatigue Inventory)
  General Fatigue T0 15.06 12.81 17.30 0.000* -

T1 −2.53 −4.00 −1.06 0.001* 0.55
T2 −3.19 −5.04 −1.35 0.001* 0.69

  Physical Fatigue T0 13.83 11.40 16.26 0.000* -
T1 −1.96 −3.34 −0.58 0.007* 0.39
T2 −2.56 −4.32 −0.80 0.006* 0.51

  Reduced Activity T0 12.56 10.58 14.53 0.000* -
T1 −2.06 −3.44 −0.68 0.005* 0.51
T2 −2.10 −3.81 −0.38 0.018* 0.52

  Reduced Motivation T0 10.83 8.97 12.69 0.000* -
T1 −2.13 −3.74 −0.52 0.011* 0.55
T2 −2.10 −4.02 −0.17 0.034* 0.55

  Mental Fatigue T0 13.11 11.00 15.22 0.000* -
T1 −0.90 −2.32 0.54 0.211 0.21
T2 −1.60 −3.39 0.18 0.077 0.37

Mental symptoms (Depression, Anxiety and Stress Scale)
  DASS – Anxiety T0 6.22 3.50 8.94 0.000* -

T1 −1.22 −2.74 0.29 0.109 0.22
T2 −2.26 −4.19 −0.33 0.024* 0.41

  DASS – Depression a T0 6.56 3.51 9.60 0.000* -
T1 −1.31 −4.06 2.09 0.480 0.23
T2 −1.10 −3.73 1.73 0.473 0.19

Table 3  Intention-to-treat multilevel analyses of the within-individual change trajectories for the intervention group
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work related issues), also showed improvements on sev-
eral aspects of quality of life [37]. Two other studies based 
in Italy examined multidisciplinary approaches in breast 
cancer survivors, and similarly found positive effects on 
overall quality of life, as well as some of its subcompo-
nents [38, 39]. However, these programs were carried out 
without a control group, and some started during treat-
ment, making it difficult to tease apart effects from the 
intervention and natural course [40]. Although our study 
included a control group, baseline differences and the 
small sample size warrant cautious interpretation of the 
findings. As a result, there is still limited overall evidence 
supporting the effectiveness of multidisciplinary after-
care programs.

It must be noted that not all aspects of quality of life 
improved (intervention versus control), especially the 
cognitive and emotional functioning scales, as well as 
related secondary outcomes, such as depression and 
happiness showed small effects, with sometimes better 
outcomes mid- compared to post-intervention. When 
looking at the baseline values of the intervention group, 
participants reported clinically relevant problems for 
emotional and cognitive functioning, according to the 
thresholds for clinical importance (TCIs) [41]. Hence, 
the intervention group had clear need for improve-
ment on these aspects. At post-intervention, the sub-
scale scores improved to the extent that the participants 
just met the threshold for no longer having a clinically 
important problem in these domains, but individual dif-
ferences were large. More frequent mind-body sessions 
and more tools for implementation might help to better 
target these outcomes. Additionally, only about one-third 
of the participants chose to visit the psycho-oncologist, 
despite the scientific evidence for the effectiveness of 
psychotherapy for emotional functioning problems [6]. 
This might be stimulated more, by explicitly advising at 

least one introductory session. Collectively, the feasibility 
results indicate areas for further improvement.

The implementation of interventions on return-
to-work (RTW) processes and work ability in cancer 
survivors has become an important target in cancer reha-
bilitation. De Boer et al. [42] systematically reviewed the 
effectiveness of interventions aimed at enhancing RTW 
in cancer patients. Five RCT’s showed moderate evidence 
that multidisciplinary interventions involving physical, 
psycho-educational and/or vocational components led to 
higher RTW rates than care as usual [43–47]. A recent 
systematic review shows that physical activity interven-
tions consisting of 50–60 min per session of moderate 
to vigorous exercise twice a week, improved the RTW 
in cancer survivors [13]. Although return-to-work was 
not explicitly targeted, we hypothesized improvements 
in this domain due to the program’s broader effects. Our 
findings were mixed. According to the descriptive find-
ings, it seems that working individuals in the intervention 
group showed greater improvements in working hours 
compared to the control group. Although work ability 
seemed, on average, to have improved in the intervention 
group, this change was not significantly different from 
the control group. The addition of an explicit vocational 
part (e.g., vocational counseling) to this interdisciplinary 
program, as suggested by a systematic Cochrane review 
[42], is currently being implemented.

A strength of this pilot study was the strong embed-
ding of the intervention in clinical practice which ensures 
ecological validity. Several limitations must also be kept 
in mind when interpreting the findings. First, the par-
ticipants were not randomized into an intervention and 
control group. The control group mainly consisted of 
participants who did not feel the need to participate. This 
seems to have led to selection bias; the baseline results 
indicate that the intervention group scored significantly 

B 95% C.I. P-value Effect Size dr
b

Lower Upper
  DASS – Stress T0 11.11 7.24 14.98 0.000* -

T1 −2.74 −6.03 0.55 0.099 0.35
T2 −3.00 −6.95 0.94 0.131 0.38

Happiness (Happiness Index)
  Happiness T0 5.17 3.95 6.38 0.000* -

T1 0.80 0.09 1.50 0.028* 0.32
T2 0.50 −0.41 1.41 0.273 0.20

Work-related functioning (Work Ability Index)
  Work ability T0 4.12 2.79 5.45 0.000* -

T1 1.19 −0.11 2.49 0.070 0.44
T2 1.62 −0.03 3.28 0.054 0.60

a The residuals were skewed. A bootstrapped analysis was performed. The confidence interval and p-value are from the bootstrapped analysis
b Effect size (dr) was calculated by dividing the estimates at T1/T2 (ignoring their sign) by the square root of the residual variance at T1 or T2 giving a mixed model 
regression version of Cohen’s d

*Significant p-value as compared to baseline.

Table 3  (continued) 
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worse for most of the quality of life-related outcomes 
compared to the control group. This means that biases 
such as regression towards the mean are a realistic sce-
nario. Nevertheless, most outcomes were still (trend) 
significant after a posthoc correction for starting levels. 
Relatedly, we did not control for the stage of the disease 
in the analysis. In an advanced stage, the symptoms, such 
as fatigue, may deteriorate, even with an intervention, 
hence the stage may have an influence on the eventual 
outcome. To limit this effect, we only included individ-
uals with a life expectancy of at least a year. Finally, we 
assessed lifestyle change and sustainability with self-
report questionnaires, which are less valid than, for 
example, objective tracking devices, although these also 
have their limitations [48]. Future research should evalu-
ate the improved program using a sufficiently powered 
randomized controlled trial, including cost effectiveness 
assessments and lifestyle tracking.

Conclusions
TOP seems feasible and acceptable for a heterogeneous 
group of cancer survivors. Quality of life appeared 
to improve across multiple domains, but due to the 
design, this cannot be attributed to the intervention 
with certainty. Therefore, with small adaptations to the 
intervention in its current form, a larger, randomized 
controlled trial into the (cost-) effectiveness seems war-
ranted to examine its value for routine (after)care in the 
Netherlands.
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