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A B S T R A C T

Purpose
A stepped care (SC) program in which an effective yet least resource-intensive treatment is de-
livered to patients first and followed, when necessary, by more resource-intensive treatments was
found to be effective in improving distress levels of patients with head and neck cancer or lung
cancer. Information on the value of this program for its cost is now called for. Therefore, this study
aimed to assess the cost-utility of the SC program compared with care-as-usual (CAU) in patients
with head and neck cancer or lung cancer who have psychological distress.

Patients and Methods
In total, 156 patients were randomly assigned to SC or CAU. Intervention costs, direct medical costs,
direct nonmedical costs, productivity losses, and health-related quality-of-life data during the in-
tervention or control period and 12 months of follow-up were calculated by using Trimbos and
Institute of Medical Technology Assessment Cost Questionnaire for Psychiatry, Productivity and
Disease Questionnaire, and EuroQol-5 Dimension measures and data from the hospital information
system. The SC program’s value for the cost was investigated by comparingmean cumulative costs
and quality-adjusted life years (QALYs).

Results
After imputation of missing data, mean cumulative costs were -V3,950 (95%CI, –V8,158 to –V190)
lower, and mean number of QALYs was 0.116 (95% CI, 0.005 to 0.227) higher in the intervention
group compared with the control group. The intervention group had a probability of 96% that
cumulative QALYs were higher and cumulative costs were lower than in the control group. Four
additional analyses were conducted to assess the robustness of this finding, and they found that the
intervention group had a probability of 84% to 98% that cumulative QALYs were higher and
a probability of 91% to 99% that costs were lower than in the control group.

Conclusion
SC is highly likely to be cost-effective; the number of QALYs was higher and cumulative costs were
lower for SC compared with CAU.

J Clin Oncol 35:314-324. © 2016 by American Society of Clinical Oncology

INTRODUCTION

Recent reviews on the cost-effectiveness and
cost-utility of psychosocial care in patients with
cancer in general found that psychosocial care is
likely to be cost-effective at potentially acceptable
willingness-to-pay thresholds.1,2 However, more
research is warranted because economic evalua-
tions are scarce, and heterogeneity among studies
hampers comparison of the findings. In addition,
there have not been any studies specifically tar-
geted to novel psychosocial care programs such as

stepped care (SC). To overcome barriers to the use
of psychosocial care for patients with cancer, an
SC program targeting psychological distress in
those patients has been developed, and it consists
of four steps: (1) watchful waiting for 2 weeks, (2)
guided self-help, (3) face-to-face problem-solving
therapy, and (4) specialized psychological in-
terventions (eg, cognitive behavioral therapy)
and/or psychotropic medication.3 Patients pro-
ceed to the next step only when symptoms of
distress do not resolve.

Recently, this SC program was found to
have beneficial effects on distress compared with
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care-as-usual (CAU) in patients with head and neck cancer (HNC)
or lung cancer (LC).4 Patients with HNC or LC were targeted
because they are seldom involved in randomized controlled trials of
psychosocial care, despite a high prevalence of depression.5 Previous
economic evaluation studies of SC programs targeting primary
care patients,6-9 older patients,10,11 patients with diabetes,12,13 or
patients with acute coronary syndrome14 who have psychological
distress have found that, except in one study,10 the SC program
improved quality-adjusted life years (QALYs) or depression-free
days compared with control care, albeit at higher cost in most
studies.6,7,9,11,13However, no such economic evaluation of SC has yet
been performed in patients with cancer. This study therefore
assessed the cost-utility of an SC program targeting psychological
distress in patients with HNC or LC compared with patients who
received CAU.

PATIENTS AND METHODS

Study Design and Population
Detailed information on the study design and population can be

found in previous publications.3,4 In short, this cost-utility analysis was
conducted alongside a prospective randomized controlled trial on the
efficacy of an SC program for patients with HNC or LCwho had symptoms
of psychological distress, a Hospital Anxiety and Depression Scale (HADS)
distress score . 14, or an anxiety or depression score . 7. The study was
approved by the Medical Ethics Committee of VU Medical Center and
conducted according to the principles of the Declaration of Helsinki.

Randomization and Treatment Allocation
Patients who met the eligibility criteria and signed informed consent

were randomly assigned to the intervention group that was given SC or to
the control group that was given CAU (Fig 1). The SC program consisted of
four steps: (1) watchful waiting, (2) guided self-help via the Internet or
a booklet, (3) face-to-face problem-solving therapy, and (4) specialized
psychological interventions and/or psychotropic medication. Patients who
did not recover after a treatment step (HADS for anxiety/depression score
remained above 7) proceeded to a more intensive step. More information is
provided in the Data Supplement.3

Outcome Measures
Cost and clinical end point data were collected at baseline (t0),

immediately after the intervention or control period (t1), and at 3, 6, 9, and
12 months after t1. The economic evaluation was conducted from a so-
cietal perspective and included intervention costs, direct medical costs
(cost of health care use and medication), direct nonmedical costs (cost of
support groups, informal care, traveling to health services, and parking),
and indirect nonmedical costs (loss of productivity from paid work).
Intervention costs were calculated by using a bottom-up approach. Mean
costs per patient in the intervention group were V318 (range, V24 to
V9,043; Table 1).

The Trimbos and Institute of Medical Technology Assessment Cost
Questionnaire for Psychiatry (TiC-P)15 was used to measure the use of
health care facilities (eg, number of visits to the general practitioner) and
other facilities (eg, time spent in self-help groups or informal care) in the
past 4 weeks and medication used (antidepressants, analgesics, and sed-
atives) in the past 2 weeks. In addition, data on health care use within the
hospital (visits to the medical specialist, day treatment, and hospital ad-
mission) was collected by using the hospital information system. Direct
medical and direct nonmedical costs of support groups and informal care
were calculated by multiplying resource use by the integral cost price.16

Direct nonmedical costs of traveling to health services and parking were

calculated by multiplying unit resource use by average distance to the
location times the price per kilometer. All prices were adjusted to 2011
prices by using the consumer price index.

The Productivity and Disease Questionnaire (PRODISQ)17 was used
to measure productivity losses through absence from paid work (absen-
teeism) or reduced quantity or quality of performed paid work (pre-
senteeism) in the past 4 weeks. Losses as a result of presenteeism were
calculated by multiplying the days of less productivity at work by the
estimated amount of lost quantity or quality of performed work (ranging
from 0 to 10 points). Indirect nonmedical costs from paid work were
calculated by multiplying productivity losses by age- and sex-specific
costs16 using the human capital approach. The EuroQol-5 Dimension
(EQ-5D) instrument was used tomeasure health-related quality of life. The
EQ-5D utility score was obtained by using the Dutch index tariff.18

Statistical Analyses
All analyses were performed by using SPSS version 20 (IBM, Armonk,

NY) and STATA version 12.1 (STATA, College Station, TX). Descriptive
statistics, x2 tests, and independent t tests were used to describe and
compare baseline characteristics among different groups.

To provide information on types of costs included in the analyses and
their relative importance (their contribution to the mean total costs per
group) at various time points, data for complete cases (patients who
completed the baseline measurement and all five follow-upmeasurements or
who completed the baseline measurement and all follow-up measurements
until they died) were used. Data for complete cases were also used to provide
information on themean utility scores per group at the different time points.

To assess the value of SC for its cost compared with CAU, a base case
intention-to-treat cost-utility analysis was performed at first that included all
156 randomly assigned patients and imputed any missing data. Conse-
quently, to assess the robustness of this finding, four additional analyses were
performed: (1) an analysis in which we adjusted the base case analysis by
usingmultivariable regression analyses for variables at baseline found to have
a major influence (a change of $ 20%) on incremental costs (European
Organisation for Research and Treatment of Cancer [EORTC] social
functioning and total costs at baseline) and incremental effects (HADS for
depression at baseline), (2) an analysis excluding patients from the base case
analysis who died during the study, (3) an analysis in which data were
imputed for patients who died during the study as though they were still
alive, and (4) an analysis in which productivity losses were excluded.

All cost-utility analyses were performed in agreement with the
intention-to-treat principle. Missing data were imputed as total costs or
utility score per time point per treatment arm separately by using multiple
imputation (predictive mean matching) by chained equations. Data were
thus imputed only for those time points that were missing. Linear and
logistic regression analyses were performed to investigate which variables
(sociodemographic, clinical, HADS total, HADS for depression, HADS for
anxiety, and EORTC global quality of life) were associated with missing
data, observed costs, or EQ-5D utility scores. Variables associated with
missing data (sex andHADS total), observed costs (work situation, EORTC
global quality of life, and marital status), or utility scores (HADS total,
EORTC global quality of life score, tumor stage, tumor location, and years
of education) and variables that differed at baseline (alcohol dependency,
HADS-D, EORTC Quality of Life Questionnaire-Core 30 [EORTC QLQ-
C30] social functioning, and EORTC module for head and neck cancer
[EORTC QLQ-H&N35] social contact and sexuality) were included in the
multiple imputation model. Ten imputed data sets were created and
analyzed separately. Results of the 10 analyses were pooled by using Rubin’s
(1987) rules.

To perform incremental cost-utility analyses, the cumulative costs
and number of QALYs per patient per treatment groupwere calculated. For
patients in the control group, cumulative costs as measured by using the
TiC-P and PRODISQ between t0 and t1 were calculated by multiplying the
mean costs at time point t1 by the corresponding time period (time
between t0 and t1). Unlike patients in the control group, for patients
randomly assigned to the intervention group, the costs as measured by
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Eligible patients with
increased HADS

(n = 265)

Baseline assessment to
  Randomized (n = 156)

Screening for
psychological distress by
HADS using OncoQuest*

November 1, 2009 to
August 1, 2013

2,885 times in 920 patients

Screening for
psychological distress by

HADS using telephone

December 1, 2012 to
August 1, 2013
in 378 patients

Excluded
  Declined to participate
  Could not be reached

(n = 109)
(n = 102)
    (n = 7)

Analyzed
(n = 81)

Analyzed
(n = 75)

t1 assessment (4 months after t0)
  Completed EQ-5D
  Not completed EQ-5D

(n = 72)
  (n = 8)

t1 assessment (after stepped care)
  Completed EQ-5D
  Not completed EQ-5D

(n = 61)
(n = 14)

t2 assessment (3 months after t1)
  Completed EQ-5D
  Not completed EQ-5D

(n = 60)
(n = 16)

t2 assessment (3 months after t1)
  Completed EQ-5D
  Not completed EQ-5D

(n = 58)
(n = 16)

t3 assessment (6 months after t1)
  Completed EQ-5D
  Not completed EQ-5D

(n = 59)
(n = 12)

t3 assessment (6 months after t1)
  Completed EQ-5D
  Not completed EQ-5D

(n = 55)
(n = 18)

t4 assessment (9 months after t1)
  Completed EQ-5D
  Not completed EQ-5D

(n = 53)
(n = 16)

t4 assessment (9 months after t1)
  Completed EQ-5D
  Not completed EQ-5D

(n = 54)
(n = 18)

t5 assessment (12 months after t1)
  Completed EQ-5D
  Not completed EQ-5D

(n = 52)
(n = 14)

t5 assessment (12 months after t1)
  Completed EQ-5D
  Not completed EQ-5D

(n = 55)
(n = 16)

Allocated to control group
  Did not receive psychosocial care
  Did receive psychosocial care
  Missing

(n = 81)
(n = 52)
(n = 20)
  (n = 9)

Allocated to intervention
  Step 1, Watchful waiting
  Step 2, Guided self-help
  Step 3, Problem solving treatment
    and 3 patients directly to step 4
  Step 4, Psychotherapy or medication

(n = 75)
(n = 75)
(n = 50)
(n = 11)

  (n = 6)

Died
(n = 1)

Died
(n = 3)

Died
(n = 1)

Died
(n = 2)

Died
(n = 1)

Died
(n = 5)

Died
(n = 1)

Died
(n = 4)

Died
(n = 1)

Fig 1 CONSORT flow diagram. (*) At the
Department of Otolaryngology–Head and Neck
surgery, and at the Department of Pulmonary
Diseases of VU Medical Center in Amsterdam,
Netherlands. EQ-5D, EuroQol-5 Dimension in-
strument; HADS, Hospital Anxiety and De-
pression Scale.
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using the TiC-P and PRODISQ at t1 were not expected to be generalizable
to the entire intervention period (a patient was expected to have different
costs during step 4 than during step 1). Therefore, cumulative costs be-
tween t0 and t1 for intervention group patients were calculated by
summing costs per step. Mean costs per step per 4 weeks were calculated
for all patients who participated in step 4, for patients who participated in
step 3 but not in step 4, for patients who participated in step 2 but not in
steps 3 or 4, and for patients who participated in step 1 but not in steps 2, 3,
or 4. Subsequently, cumulative costs per patient were calculated by
multiplying mean cumulative costs per step per 4 weeks by the time
a patient participated in the particular step. Costs between t1 and t5 as
measured by using the TiC-P and PRODISQ for both groups were cal-
culated by using linear interpolation. Total cumulative costs per patient
were calculated by summing cumulative costs measured by using the TiC-P
and PRODISQ with intervention costs and costs measured by using the
hospital information system. The number of QALYs per patient was
calculated by multiplying the EQ-5D utility score by the appropriate time
period it accounts for by using linear interpolation.

An incremental cost-utility ratio was calculated to obtain the costs per
gained QALY by dividing the incremental costs by the incremental effects
by using the following formula (mean costsintervention – mean costscontrol)/
(mean QALYsintervention – mean QALYscontrol). The uncertainty sur-
rounding the incremental cost-utility ratio was assessed by using boot-
strapping with 5,000 replications and was projected on a cost-utility plane.

RESULTS

In total, 75 patients were randomly assigned to the intervention
group and 81 patients to the control group. Table 2 summarizes the
baseline characteristics of both groups and compares patients with
complete data with patients who did not have complete data. During
the study, four (5.3%) of 75 patients in the intervention group versus
15 (18.5%) of 81 patients in the control group died (P = .012).

Direct and Indirect Medical and Productivity Costs
The mean costs for patients with complete data (patients

who completed the baseline measurement and all five follow-up
measurements or who completed the baseline measurement and all
follow-up measurements until they died) per time point per group

are presented in Table 3. In the 4 weeks before baseline measure-
ment, no statistically significant differences in costs were found
between the two groups (P = .17), although there were large absolute
differences. Mean total costs at baseline in the intervention group
were V660 (standard deviation, V1,150) compared with V1,087
(standard deviation, V1,958) in the control group.

Health-Related Quality of Life
Table 4 presents the mean EQ-5D utility score for patients

with complete data. At baseline, a statistically nonsignificant dif-
ference in EQ-5D utility score of .08 was found in favor of the
intervention group (P = .12), which exceeded the subjectively
appreciable difference of .07 reported in Walters et al.19

Cost-Utility Analyses
Results of the different cost-utility analyses are presented in

Table 5 and Figure 2. In the base case analysis, mean costs in the
intervention group were statistically significantly lower than mean
costs in the control group (incremental costs were –V3,950).
Besides, QALYs gained were statistically significantly higher in the
intervention group compared with the control group (incremental
effects were .116). Of the bootstrapped cost-utility pairs, 96% fell
into the southeast quadrant, representing the probability that SC is
more effective and less costly compared with CAU.

To assess the robustness of this finding, four additional an-
alyses were performed as presented in Table 5. In these additional
analyses, the intervention group had a probability of 84% to 98%
that cumulative QALYs were higher and a probability of 91% to
99% to be less costly than the control group. The analysis that
showed the lowest probability of being more effective and less
costly was the analysis in which patients who died during the study
were excluded (probability of 81%).

DISCUSSION

This study investigated the cost-utility of an SC program targeting
psychological distress in patients with HNC or LC compared with
CAU. In the base case analysis, the number of QALYs was sta-
tistically significantly higher and cumulative costs were statistically
significantly lower in the intervention group compared with the
control group. The probability that cumulative QALYs were higher
and costs were lower was 96%, indicating that SC is highly likely to
be cost-effective compared with CAU.

Several additional analyses were performed to assess the ro-
bustness of this finding. In one analysis, we adjusted for variables
that differed at baseline between the two groups and that had amajor
impact on incremental costs or incremental effects. After correction,
incremental costs and QALYs decreased to a statistically non-
significant difference; however, the intervention group still had a
probability of 93% that cumulative QALYs were higher and
a probability of 89% that they were less costly than the control group.

In addition, we investigated the influence of the lower
mortality rate in the intervention compared with the control group
(5.3% v 18.5%). A debate is ongoing concerning the influence of
psychosocial care on survival in patients with cancer; some authors
suggest that psychosocial care may improve survival,20-22 although

Table 1 Description of Health Care Use Within the Stepped Care Program

Steps Cost (V)

Screening
Screening for distress 7.97
Consultation with a nurse for 15 minutes 7.97

Step 1: Watchful waiting
Monitoring distress with HADS assessment 7.97

Step 2: Guided self-help
Self-help Internet tool or booklet 39.00
Feedback from a nurse by e-mail or telephone (in 1 hour total) 31.88
Monitoring distress with HADS assessment 7.97

Step 3: Face-to-face problem-solving therapy
Five sessions of problem-solving therapy with a nurse 151.42
Monitoring distress with HADS assessment 7.97

Step 4: Specialized psychological interventions and/or
psychotropic medication

Costs were calculated per person individually because type
of treatment and number of sessions or duration of
treatment differed.

Differed

Abbreviation: HADS, Hospital Anxiety and Depression Scale.
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others argue against such an effect.23-25 If we assume that psy-
chosocial care does not improve survival, our cost-utility estimate
may be biased, because the higher mortality rate in the control
group would have resulted in lower mean QALYs and was expected
to influence mean total costs. Therefore, two additional analyses
were performed: one analysis in which all patients who died were
excluded and one analysis in which for all patients who died, cost
and utility data were imputed as though they were still alive. In
both analyses, incremental costs between the two groups changed
somewhat, while the incremental QALYs decreased to a statistically
nonsignificant difference. However, the intervention group still
had a probability of 84% to 90% that cumulative QALYs were
higher than in the control group and a probability of 96% to 99%
that the intervention was less costly. This indicates that when SC
does not influence survival, it is still likely to be cost-effective.

Our findings are in agreement with those from one previous
study that targeted patients with cancer who had increased levels of
distress.26 All other previous studies targeting patients with cancer
who had increased levels of distress reported an improvement in
QALYs, although at higher costs.27-29 This difference in cost-benefit

may be a result of the design of SC in which intervention patients are
first provided with watchful waiting (recovery rate, 28%), followed by
guided self-helpwhen they do not spontaneously recover after 2 weeks
(recovery rate, 34%).4 When the patient had still not recovered after
guided self-help, more resource-intensive care was provided, although
in the previous studies, all patients in the intervention group received
relatively more resource-intensive care.26-29

Another explanation for the difference in cost-benefitmay be that,
unlike previous studies,26-29 our study was conducted from a societal
perspective, and it incorporated productivity losses and direct non-
medical costs such as informal care costs. Previous studies found that
being distressed was associated with unemployment in survivors of
mixed cancer types30 and that higher levels of depression were as-
sociated with unemployment as a result of loss of job, sick leave, or
early retirement after treatment for HNC.31 In another study of
employment and return to work among patients with HNC, an as-
sociation between anxiety and return to work was reported, although
no association with distress or depression was found.32 Our efficacy
study showed that SC was beneficial in improving level of distress,4

which may have had a beneficial effect on productivity losses in the
intervention group compared with the control group. We conducted
an additional analysis inwhichwe excluded productivity losses; indeed,
the analysis showed that the cost difference between the two groupswas
reduced byV1,062. However, evenwithout productivity losses, SC had
a probability of 97% to be more effective and less costly.

Some potential limitations were evident in this study. One
potential limitation is that several assumptions were made regarding
resource use and EQ-5D utility scores for data that weremissing. First,
missing total costs or utility scores per time point per treatment were
imputed using multiple imputation techniques. Second, linear in-
terpolation between time points was used. Both assumptions may not
necessarily reflect reality, however, because the same assumptions were
made for both groups, this was not expected to have influenced our
findings. Another potential limitation is that productivity losses were
calculated using the human capital approach instead of the recom-
mended friction cost approach.16 The small sample size of 156 pa-
tients is another limitation of this study. Although bootstrapping was

Table 4 Mean EQ-5D Utility Score Per Time Point for Complete Cases

Time Point

Intervention
Group
(n = 47)

Control Group
(n = 56)

Mean SD Mean SD

Baseline T1 .68 .22 .60 .30
t1 .74 .20 .65 .30
t2 (3 months after t1) .77 .19 .65 .30
t3 (6 months after t1) .75 .20 .61 .32
t4 (9 months after t1) .74 .24 .61 .35
t5 (12 months after t1) .73 .22 .60 .36

NOTE. Complete cases are patients who completed the baselinemeasurement
and all five follow-up measurements or who completed the baseline mea-
surement and all follow-up measurements until they died. t1, assessment after
the intervention (intervention group) or 4 months after baseline (control group).
Abbreviation: EQ-5D, EuroQol-5 Dimension.

Table 5 Results of the Different Cost-Utility Analyses

Analysis and Group No. of Patients

Costs (V) QALY Incremental Costs Incremental Effects

Mean SEM Mean SEM V 95% CI QALY 95% CI

Base case 23,950 –8,158 to –190* .116 .005 to .227*
Intervention 75 9,761 1,041 .884 .039
Control 81 13,711 1,828 .768 .040

Adjusted for several variables at baseline 22,499 –6,082 to 630 .076 –.032 to .184
Intervention 75 NA NA
Control 81 NA NA

Excluding patients who died during the study 23,939 –8,722 to 229 .052 –.053 to .156
Intervention 71 9,934 1,088 .911 .037
Control 66 13,874 2,080 .859 .038

With imputed data for patients who died during the study 24,692 –8,898 to –889* .059 –.035 to .153
Intervention 75 9,887 1,035 .908 .035
Control 81 14,579 1,848 .849 .033

Without productivity losses 22,888 –5,630 to –424* .118 .009 to .227*
Intervention 75 6,287 677 .885 .039
Control 81 9,175 1,161 .767 .040

Abbreviations: NA, not applicable; QALY, quality-adjusted life year.
*Significant difference between the two groups (P , .05).

ascopubs.org/journal/jco © 2016 by American Society of Clinical Oncology 321

Cost-Utility of Stepped Care Targeting Psychological Distress

Downloaded from ascopubs.org by Utrecht University Library on March 31, 2017 from 143.121.237.084
Copyright © 2017 American Society of Clinical Oncology. All rights reserved.

http://ascopubs.org/journal/jco


performed, which supported the finding that SC is likely to be more
effective and less costly than CAU, it also showed that there is con-
siderable uncertainty. More research is therefore needed on the cost-
utility of SC in subgroups of the investigated population, such as in
patients with and without a diagnosis of major depression disorder or
anxiety disorder.

Further research should investigate whether findings are rep-
licable in other groups of patients with cancer. Further research
should also be performed on optimal implementation of SC in
routine cancer care, which may potentially differ between different
health care systems (eg, the Netherlands compared with the United
States). The Reach, Efficacy, Adoption, Implementation, and
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Fig 2 Cost-utility plane of (A) the base case analysis (B) adjusted for social functioning and total costs at baseline (costs) and Hospital Anxiety and Depression Scale
(effects), (C) without patients who died during the study, (D) with imputed data for patients who died during the study, and (E) with productivity losses not included. QALYs,
quality-adjusted life years. The percentages indicate the percentage of bootstrap replications in a certain quadrant.
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Maintenance framework can be used to evaluate the different steps
involved in optimal implementation and maintenance of SC.33

In the base case analysis, the number of QALYs was statistically
significantly higher and cumulative costs were statistically signif-
icantly lower in the intervention group compared with the control
group; thus, SC is highly likely to be dominant (more effective and
less costly) compared with CAU. After adjusting for differences at
baseline, taking into account differences in mortality rate and
excluding productivity losses, the number of QALYs and cumu-
lative costs mostly decreased to a statistically nonsignificant dif-
ference. However, the intervention group still had a probability of
84% to 98% that cumulative QALYs were higher and a probability
of 91% to 99% that they would be less costly than those in the
control group, supporting the finding that SC is likely to be cost-
effective. In combination with findings on the efficacy of SC,4 SC is
expected to be beneficial in routine HNC and LC care practice.
Further research is needed on the optimal implementation of this
SC program in clinical practice.
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