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ABSTRACT

Objective: To gain insight into the level of unmet needs and limitations in physical
health experienced by survivors of head and neck cancer, and to evaluate whether
unmet needs in physical health and limitations in physical performance are associated.
Materials and methods: In this cross-sectional study, unmet needs were measured
with Supportive Care Needs Surveys (SCNS-SF34, SCNS-HNC). Limitations in physi-
cal health were measured for maximal mouth opening, neck and shoulder function,
hand grip strength and lower body strength, level of mobility and walking ability.
Results: The SCNSs showed that 48% had a cancer generic unmet need and 46% had
at least one HNC-specific unmet need. In total, 76% of sHNC had a cancer generic
limitation in physical health and that 58% had an HNC-specific limitation in the mobil-
ity of neck and shoulders or maximum mouth opening. The domain of physical and
daily living needs showed a weak association with lateral flexion of the neck to the
left (R = -0.319; p = 0.024).

Conclusion: Survivors of HNC might benefit from the use of both SCNSs and physical
performance measurements during usual care follow-up for early and optimal identi-

fication of unmet needs and limitations in physical health.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in
any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
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1 | INTRODUCTION

Head and neck cancer (HNC) is a major healthcare issue, reflected by
a worldwide incidence of more than 650.000 and mortality of over
330.000 persons per year. (Bray et al., 2018) Advancements in medical
treatment and diagnosis have led to an increase in the number of sur-
vivors of Head and Neck Cancer (sHNC). In contrast, a high number of
sHNC experience treatment-related morbidity causing deficits in phys-
ical, social, emotional and psychological health. These deficits influ-
ence the health-related quality of life (HRQoL) negatively. (Eickmeyer
et al., 2014; Oskam et al., 2013; Wells et al., 2016) Physiotherapy, as
part of the interdisciplinary treatment team, focuses on the treatment
of limitations in physical health. Treatment indications are limitations
in maximum mouth opening (MMO), neck and shoulders function,
hand grip strength (HGS) and lower body strength, level of mobility
and/or walking ability. (Dijkstra et al., 2006; Gane et al., 2019; Hinte
etal.,, 2019; Lonbro et al., 2013; Nieuwenhuizen et al., 2018; Pauli et al.,
2013; Rogers et al., 2006) The reported incidence of these physical
limitations is high but varies considerably due to heterogeneous study
populations, treatment modalities, and different methods of mea-
surement. (Dijkstra et al., 2006; Gane et al., 2019; Hinte et al., 2019;
Lonbro et al., 2013; Nieuwenhuizen et al., 2018; Pauli et al., 2013;
Rogers et al., 2006) However, an important prerequisite for initiating
physiotherapy intervention is adequate identification of sHNC with
unmet needs or limitations in physical health. The identification of
sHNC with unmet needs or limitations in physical health can be based
on Patient Identified Problems (PIPs), and Non-Patient Identified
Problems (NPIPs), as described by Rothstein et al. (Rothstein et al.,
2003) The PIPs are defined as unmet needs or limitations expressed
by sHNC during for example follow-up consultations. Identification of
possible unmet needs or limitations requiring physiotherapy is thereby
dependent on the ability of sSHNC to express and recognise their lim-
itations in physical health. This can result in an inconsistent referral and
fragmented care. (Rodriguez et al., 2019) The identification of NPIPs
concerns the unmet needs and limitations that remain unrecognised or
unexpressed by sHNC. The NPIPs can be identified by the treatment
team during follow-up based on clinical reasoning, physical perfor-
mance measurements and patient-reported outcome measurements
(PROMs). For example, a sHNC who is satisfied with being on a liquid
diet and does not express any limitations during follow-up could still be
identified with trismus through a simple measurement of MMO. This
patient can consequently be made aware of the problem and its con-
sequences, and possibly start treatment. The identification of NPIPs is
important because when left untreated, limitations in physical health
can negatively influence treatment-related morbidity and HRQoL.
(Capozzi et al., 2016; Oskam et al., 2013; Wells et al., 2016).

The identification of unmet needs and limitations in physical
health can therefore possibly be optimised by routinely using sup-
portive care needs surveys (SCNSs) and physical performance mea-
surements during follow-ups. (Berezowska et al., 2019; Shunmuga
Sundaram et al., 2019) SCNSs offer valid and reliable PROMs that
give insight into the level and area of the experienced unmet needs
in physical health but the use of SCNSs shows great variation across

HNC treatment centres. (Jansen, Witte, et al., 2016) Physical per-
formance measurements alternatively offer objective outcomes on
limitations in physical health. Limitations in physical health can be
objectified for each sHNC with the use of age- and sex-stratified
reference values. Physical performance measurements are currently
no routine part of clinical follow-up and are mainly performed for
research purposes. (Douma et al., 2019).

This study, therefore, aims to get insight into the level of unmet
needs and limitations in physical health as measured with SCNSs and
physical performance measurements for sHNC. The secondary aim
of this study was to assess whether unmet needs in physical health
as identified by SCNSs, and limitations in physical health as identified
with physical performance measurements measure the same con-
struct within physical health. If they measure the same construct,
there would be no need for implementing both methods during clin-
ical follow-up consultations. It was hypothesised that worse perfor-
mance on physical performance measurements would be associated
with more unmet needs measuring the most similar construct in
physical health. The findings of this study could help to optimise the
identification of sHNC with limitations in physical health.

2 | METHODS

2.1 | Study setting and participants

Participants for this cross-sectional study were recruited between
January 2018 and June 2019. Two convenient samples were used.
The first group was approached during patient support group
meetings of the Dutch Head and Neck Oncology patient federa-
tion. The second group consisted of sHNCs scheduled for usual
care follow-up appointments at Radboud university medical center
(Radboudumc, Nijmegen, the Netherlands). Measurements took
place at the physiotherapy department of the Radboudumc in
Nijmegen, the Netherlands. sHNC were included in this study when
they completed medical treatment and were 18 years or older. sHNC
were excluded from this study when they were not able to speak
or understand Dutch, were receiving palliative care or were at risk
when performing physical measurements. Safety and possible risks
during physical measurements were assessed before inclusion, using
the modified Physical Activity Readiness Questionnaire (PARQ).
Participants were also excluded if they answered both yes to one or
more out of seven questions of the PARQ and were judged to be un-
safe to participate in exercise after patients contacted their general
practitioner. (Shephard, 1988; Thomas et al., 1992) Prior to the phys-
ical measurements written consent was obtained. This study was
conducted according to the principles of the Declaration of Helsinki
(64t version, October 19", 2013). The protocol (NL2017-3508) was
approved by the Ethics Committee of the Radboudumc. The elec-
tronic data capture (EDC) program of Castor (Ciwit BV, Amsterdam,
the Netherlands; http://www.castoredc.com) was used for filling out
the questionnaires by the participating sHNC in this study and for
storing all physical performance measurement data.
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2.2 | Measurements

Cancer generic unmet needs were measured with the Supportive
Care Needs Survey Short-Form 34 (SCNS-SF34). Head and neck
cancer-specific unmet needs were identified with the Supportive
Care Needs Survey Head and Neck Cancer (SCNS-HNC). (Boyes
et al., 2009).

Cancer generic limitations in physical health were identified
with physical performance measurements on HGS and lower body
strength, the level of mobility and walking ability. sHNC-specific lim-
itations in physical health were measured for MMO, and neck and
shoulder function. (Douma et al., 2019) Limitations in physical health
were defined as participants scoring 80% or lower on the physical
performance measurement in relation to validated age and sex ref-
erence values. The cut-off value of 80% was based on the author's
expert opinion and considers the previously published measurement
errors. (Hinte et al., 2020).

2.2.1 | Supportive care needs surveys

The SCNS-SF34 was used to measure generic cancer-related unmet
needs as experienced in the last month. It consists of 4 underlying
domains using 34 items: physical and daily living needs (5 items),
psychological needs (10 items), sexuality needs (3 items), health sys-
tem need (1 item), and information and patient support needs (15
items). (Boyes et al., 2009; Jansen, Witte, et al., 2016) Each item can
be scored on a 5-point scale. Each scale can be divided into a ‘no
need’ category (1 = not applicable, for issues that were no problem
to the patient; 2 = satisfied, for issues on which a patient needed
support but the support was satisfactory) and a ‘need’ category that
has three subcategories (3 = low need, 4 = moderate need, and 5 =
high need) indicating the level of need for additional care. To inter-
pret this, scores of 2 or lower indicate no unmet need, and scores
higher than 2 indicate some level of unmet need. A standardised
Likert summated for unmet needs per domain can be calculated and
converted to a standardised O to 100 score, with a higher score in-
dicating a higher level of need. For this study only, the physical and
daily living needs domain was used.

The SCNS-HNC measured HNC-specific unmet needs for sup-
portive care in the last month. It measures the need for support-
ive care for 11 HNC-specific issues using the same scaling (1 to
5 Likert scale) as the SCNS-SF34 added by one single free-text
item in which patients could report any additional needs. (Jansen,
Witte, et al., 2016) For this study, next to the total score, we se-
lected the questions with relevant outcomes in physical health.
These were question 1: ‘Do you have an unmet need for help with
problems with chewing and/or swallowing?’ and question 9: ‘Do
you have an unmet need or problem in the mobility of neck and
shoulders?’.

Both the SCNS-SF34 and SCNS-HNC were found to be reliable
and valid in Dutch. (Jansen, Witte, et al., 2016) The test-retest re-
liability of SCNS-SF34 and SCNS-HNC domains shows Intraclass

Correlation Coefficients (ICC'’s) of 0.74 to 0.83. (Jansen, Witte, et al.,
2016).

2.2.2 | Physical performance measurements
Maximum mouth opening

The MMO was measured intra-orally with a cardboard ruler
(TheraBite© Range of Motion Scale, Atos Medical Inc., New Berlin,
Wisconsin, United States). The measurement of MMO with a card-
board ruler is found test-retest reliable (ICC of 0.95), with a Smallest
Detectable Change (SDC) of 6.6 mm. (Hinte et al., 2020) To deter-
mine whether limitations were present reference values corrected
for age and sex were used as published by Gallagher et al. (Gallagher
et al., 2004).

Neck function

The CROMO (Cervical Range of Motion Instrument; Performance
Attainment Associates, Lindstrom, Minnesota, USA) was used to
measure the lateral flexion and rotation of the neck. (Audette et al.,
2010) These measurements have been demonstrated to be reliable
with an ICC between 0.79 and 0.87 and SDCs between 10.64 and
15.44 degrees. (Hinte et al., 2020) Reference values corrected for
age and sex as described by Youdas et al. for the cervical range of

movement were used. (Youdas et al., 1992).

Shoulder function

Shoulder abduction of the left and right side was measured with
a digital inclinometer (Baseline© Digital Inclinometer, Fabrication
Enterprises Inc., White Plains, New York, USA), which has an ICC
of 0.77 and 0.81 for test-retest reliability and an SDC of 36.68
and 31.27 degrees respectively. Reference values corrected for
age and sex for the abduction of the shoulder as reported by
Stathoskas et al. were used. (Stathokostas et al., 2013) For par-
ticipants younger than 55 years of age, reference values were not
reported and a reference for 55-year-old persons (142°) was used.
(Stathokostas et al., 2013).

2.2.3 | Hand grip strength

Hand grip strength was measured for the left and right hand by
the JAMAR® hand-held dynamometer (Sammons Preston Rolyan,
Warrenville, Illinois, USA) with an ICC of 0.88 and 0.96 for test-retest
reliability, and SDC of 12.96 and 8.26 kilograms, respectively. (Hinte
et al., 2020) Reference values corrected for age and sex were used
as described by Dodds et al. (Dodds et al., 2016).

Lower body strength

Lower body strength was measured with the Thirty Seconds Chair
To Stand test (30-SCTS). (Jones et al., 1999) The 30-SCST has been
found test-retest reliable with an ICC of 0.92 and SDC of 2.96 repeti-
tions. (Hinte et al., 2020) Reference values corrected for age and sex
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for community-dwelling elderly as described by Jones and Rikli were
used. (Jones et al., 1999).

Timed up and go test

The level of mobility was measured with the Timed Up and Go test
(TUG). The measurement of the level of mobility measured with TUG
has been found test-retest reliable with an ICC 0.98 and an SDC of
1.54 seconds. (Hinte et al., 2020) Reference values for designated
age groups were used (60 to 69, 8.1 seconds; 70 to 79, 9.2 seconds;
80 to 99, 11.3 seconds. (Steffen et al., 2002) In the case of age below
60, the lowest value was used (8.1 seconds). (Steffen et al., 2002).

Six minute walking test

Walking ability was evaluated using a self-paced six minute walking
test (6 MWT) on a 20-meter circuit. (Steffen et al., 2002) The meas-
urement of walking ability with the 6 MWT has been found test-retest
reliable with an ICC of 0.97 and an SDC of 56.67 metres. (Hinte et al.,
2020) For reference values, we used the age- and sex-stratified re-
gression formula as described by Gibbons et al. (Gibbons et al., 2001).

Statistical analysis

The demographic, personal and clinical characteristics of sHNC
were described. Categorical data were presented as exact numbers
and percentages. For normal distributed continuous data, means
and standard deviations (SD) were calculated. For ordinal and non-

normal distributed continuous data, medians and interquartile

ranges (IQR; the difference between the 25th and 75th percentile)
were calculated. Differences between the two included groups of
sHNC (patient federation group versus the Radboudumc routine fol-
low up group) were analysed with independent samples T tests for
normally distributed data and the Mann-Whitney U test for not nor-
mally distributed data. Chi-square tests were used for nominal and
ordinal data. Unmet needs as identified with SCNS-SF34 and SCNS-
HNC were presented for the physical and daily living needs domain
score and single-item scores. Limitations in physical health as iden-
tified with physical performance measurements were presented as
a percentage of the age- and sex-corrected reference values. In all
analyses, two-sided p-values <0.05 were considered to be statisti-
cally significant. All analyses were performed using SPSS version 25
(SPSS Inc, Chicago, lllinois, USA).

Bivariable analyses

To determine the strength of the association between unmet needs
as measured with SCNSs and limitations in physical health, we formu-
lated hypotheses (see also Table 1). Cancer generic unmet needs as
measured by the SCNS-SF34 physical and daily living needs domain
score were hypothesised to be associated with limitations in physical
health as measured with cancer generic physical performance meas-
urements. HNC-specific unmet physical needs (SCNS-HNC) were
hypothesised to be associated with physical performance measure-
ment which measured a similar HNC-specific construct (questions 1
and 9). For example, question 9 of the SCNS-HNC: ‘Do you have an

TABLE 1 Associations between unmet needs identified with Supportive Care needs Surveys and limitations in physical health as

measured with physical performance tests
Unmet needs identified with

SCNS domain/item

Hypothesised strong relationship

SCNS-SF34 Physical & Daily
Living Needs Domain

Upper body strength
Lower body strength
Level of mobility
Walking ability

SCNS-HNC, Question 1:
problems with chewing and/
or swallowing

SCNS-HNC, Question 9:
problems with mobility of
neck and shoulders

Maximum Mouth Opening

Shoulder abduction left
Shoulder abduction right
Lateral flexion neck left
Lateral flexion neck right
Hypothesised moderate relationship

SCNS-SF34Physical & Daily
Living Needs Domain

Shoulder abduction left
Shoulder abduction right
Lateral flexion neck left

Lateral flexion neck right

Limitations in physical health identified with
physical performance measurements

Association R p-value OR 95% Cl
0.251 0.079
0.160 0.268
-0.153 0.287
-0.023 0.876
0.286 0.031-2.556
n/a n/a
n/a n/a
2.488 0.741-8.350
1.200 0.250-5.760
-0.195 0.175
-0.121 0.402
-0.319 0.024’
-0.021 0.885

Abbreviations: AUC: Area Under the Curve; SCNS-SF34: Supportive Care Needs Survey Short-Form 34; SCNS-HNC: Supportive Care Needs Survey
Head and Neck Cancer module; OR: Odds Ratio; N/A: not applicable (to small number of sHNC with limitations); ‘(p < 0.05)

*1p <0.05
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Group 1 Group 2
Patient federation Regular hospital follow up
meetings appointments
N=70 N=128 Could not be reached . 40
Melanoma or salivary duct tumor :15
Already included in other study by author: 18
Comorbidities (hip#, heart failure, etc) :10
Logistical problems or fo stressful 7
I— Palliative treatment 12
Curative treatment P2
Possible participants willing Possible participants MNo:FING N=84 s
and eligable to receive contacted by telephone and =
information brochure after willing and eligable to receive
presentation information brochure
Not willing to participate: N=26 N=44 Not willing to participate:
Not interested, logistical Not interested, logistical
problems, or to stressfull —| l— problems, to stressfull
N=8 Possible participants willing Possible participants willing N=11
to participate to participate
N=18 N=33

Excluded based on PARQ

N=1

Excluded based onPARQ

N=0

Participants included in
study

N=50

FIGURE 1 Recruitment and enrollment participants HNC, head and neck cancer; PARQ, Physical Activity Readiness Questionnaire

unmet need in the mobility of neck and shoulders?’ was expected to
show association with limitations in shoulder abduction. An associa-
tion smaller than 0.50 was defined as weak, 0.50 to 0.75 as moder-
ate and greater than 0.75 as strong. (Portney, 2014).

Association analyses were performed using Pearson correlation
coefficients for normally distributed data and Spearman's Rho for
non-normally distributed data. A chi-square analysis was performed
to test the association between unmet needs (yes/no) for questions
1 and 9 of the SCNS-HNC, and limitations in physical performance
dichotomised (yes/no). An OR below or above 1 was regarded as an
indication of association, while a proxy for statistical significance
was considered if the Confidence interval of the OR did not include
a value of 1. (Szumilas, 2010).

Multivariable analysis

The hypothesised associations were checked for the influence
of confounding variables as known in literature (age, sex, years of
HNC survivorship, number of physiotherapy treatments) (Douma
et al., 2019) and the included group (patient federation or usual
care follow-up). The magnitude of associations was verified through
binary logistic and linear regression model analysis. To determine
the maximum number of variables to be included in the regression
model, we used the rule of thumb of 10 patients per determinant.
Consequently, our sample of 50 patient allowed to include a maxi-
mum of 5 variables into the regression model. No multicollinearity
(rp >0.60) was found.

3 | RESULTS

In total, 50 sHNC participated in this study, of which 29 were
male and 21 were female. The mean age of all participants was
69 years (SD 9.9). The median time of cancer survivorship was
3 years (IQR 1.0 - 5.25). In the patient federation, 18 out of 70
asked patients agreed to participate. In the usual care follow-up
group, 33 out of 128 patients agreed to participate. The flow chart
of the recruitment and enrolment of participants is depicted in Fig.
1 Demographic, participant and treatment characteristics for the
two included groups of participants are depicted in Table 2. The
usual care follow-up group consisted of more females (p = 0.04),
showed fewer years of cancer survivorship (p = 0.02) and the tu-
mour location was different compared to the patient federation
group (p = 0.00).

In the SCNS-SF34 physical and daily living needs domain, 48%
of the sHNC reported one or more cancer generic unmet needs. In
total, 46% of SHNC reported at least one HNC-specific unmet need
(SCNS-HNC) as measured with question 1 and 9. An oversight of
unmet needs identified with SCNSs is depicted in Table 3.

Identifying limitations in physical health with the use of physical
performance measurements demonstrated that 76% of the sHNC
had at least 1 cancer generic limitation. Cancer generic limitations
in physical health in sHNC were measured for HGS and lower body
strength (both 30%) and walking ability (70%). HNC-specific limita-
tions in physical health were measured in 16% of the sHNC for MMO
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TABLE 2 Demographic, participant and treatment characteristics

Characteristic

Sex

Male (%)

Female (%)

Age (years) (mean, SD)

Body Mass index (median, IQR)
Smoking Yes (%)

No, but used to (%)

No (%)

Pack-years in history (median, IQR)
Alcohol usage (>1 daily)

Yes (%)

No (%)

Glasses per day (median, IQR)
Level of education

Lower (%)

Middle (%)

Higher (%)

Social status

Living alone (%)

Living with a partner (%)

Years since cancer treatment (median, IQR)
Tumour location

Oral cavity (%)

Nasopharynx (%)

Oropharynx (%)

Larynx (%)

Other (%)

Oncology treatment

Surgery (%)

Surgery and radiotherapy (%)
Radiotherapy (%)

Surgery, radiotherapy and chemotherapy (%)

Radiotherapy +chemotherapy (%)
Neck dissection

Unilateral (%)

Bilateral (%)

No (%)

Abbreviations: IQR: Interquartile range; SD: Standard deviation;

*p <0.05

and 6% and 8% shoulder abduction for the left and right shoulder
respectively. In total, 58% of sSHNC demonstrated at least one HNC-
specific limitation in physical health. Specified information on limita-

tions in physical health as identified with physical performance tests

is presented in Table 4.

HINTE ET AL.

Patient federation SDIQR Usual care follow-up SDIQR
Group N =17 Percentage Group N = 33 Percentage P
13 76.5% 15 45.5% 0.04"
4 23.5% 18 54.5%
68.3 8.0 68.7 10.9 0.46
25.3 23.3-275 25.4 23.9 - 26.2 0.90
0 - 4 12.1%
16 94.1% 23 69.7% 0.13
1 5.9% 6 18.2%
26.3 12.5 - 45 15 1.9 - 23.0 0.15
9 52.9% 13 39.4% 0.32
8 47.1% 20 60.6%
1 0.0-3.0 0 0.0-1.5 0.28
7 41.2% 14 42.4%
8 47.1% 9 27.3% 0.33
2 11.8% 10 30.3%
5 29.4% 11 33.3% 0.78
12 70.6% 22 66.7%
4.0 2.0 -10.5 2 1.0-45 0.02
1 5.9% 27 81.8%
0 0.0% 1 3.0%
1 5.9% 1 3.0% 0.00"
12 70.6% 0 -
3 17.6% 4 12.1%
3 17.6% 16 48.5%
9 52.9% 9 27.3%
1 59% 9.1% 0.24
3 17.6% 4 12.1%
1 5.9% 1 3.0%
3 17.6% 19 57.6%
2 11.8% 4 12.1% 0.17
12 70.6% 10 30.3%

3.1.1 | Bivariable association analyses

Unmet needs identified in the physical and daily living needs do-

main score (SCNS-SF34) showed no association with limitations in

physical health as identified with the measurements on physical
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TABLE 3 Generic and head and neck cancer-specific unmet physical needs for supportive care.

SCNS-SF34

Physical & daily living domain

Question 1: Pain

Question 2: Lack of energy/ tiredness

Question 3: Feeling unwell a lot of the time

Question 4: Work around the home

Question 5: Not being able to do things you used to

do

SCNS-HNC

Head and neck cancer-specific functioning total

domain score

Question 1: Problems with chewing and/or

swallowing

Question 9: Problems with mobility of neck and/or

shoulders

Question 1 & 9: total number of participants
reporting HNC-specific unmet needs.

Number
of items

34

[

11

Number of Percentage of Mean total
patients with patients with at domain
aneed least 1 unmet need score (SD)
35 70% -
24 48% 18.5(20.1)
13 26% -
18 36% -

5 10% -
11 22% -
10 20% -
42 84% -
37 74% 26.5(20.1)
15 30%
17 34%
23 46%

WILEY- L™

Median total
domain score (IQR)

15 (0 - 25)

23.3(12.5 - 40.6)

Abbreviations: SCNS-SF34: Supportive Care Needs Survey 34-item short-form survey; SCNS-HNC: Supportive Care Needs Survey Head and Neck
Cancer Module; SD: standard deviation; IQR: interquartile range.

TABLE 4 Cancer generic and head and neck cancer-specific physical limitations

Physical outcome

Maximum opening of
the mouth

Shoulder abduction
left

Shoulder abduction
right

Lateral flexion neck
left

Lateral flexion neck
right

Rotation neck left
Rotation neck right
Lower body strength
Upper body strength
Level of mobility
Walking ability

HNC-specific
limitations

Cancer generic
limitations

Test

Therabite cardboard
ruler

Digital inclinometer

Digital inclinometer

CROM

CROM

CROM
CROM
30SCST

Grip Strength
TUG

6 MWT

Therabite cardboard
ruler, digital
inclinometer, CROM

30SCST, Grip Strength,
TUG, 6 MWT

Mean (SD)
106% (25%)

114% (18%)

115% (18%)

108% (34%)

112% (35%)

118% (25%)
116% (24%)
92% (31%)
99% (36%)
127% (35%)
71% (19%)

n/a

n/a

Median (IQR)
108% (78%-138%)

119% (106%-132%)

115% (98%- 132%)

105% (54%-156%)

107% (70%-144%)

118% (84%-152%)
114% (83%-145%)
93% (59% -127%)
97% (43%-151%)
130% (80%- 180%)
73% (59%-97%)

n/a

n/a

Number of patients
220% under reference
value of 100%

8* (16%)

3 (6%)

4 (8%)

13 (26%)

7 (14%)

1(2%)

3 (6%)
15 (30%)
15 (30%)
6 (12%)
35 (70%)
29 (58%)

38 (76%)

Number of patients
240% under reference
value of 100%

3(6%)

1(2%)

0(0%)

1(2%)

11 (22%)
4 (8%)

17 (34%)

Abbreviations: CROM=Cervical Range Of Motion, IQR Interquartile Range, N/a: Not Applicable, SD =Standard Deviation, TUG =Timed up and Go
Test, 6 MWT =Six Minute Walk Test, 30SCST =30 seconds Chair to Stand Test
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performance except for a weak association between the domain
score of physical health and lateral flexion of the neck to the left
(R=-0.319; p = 0.024). Unmet needs identified with the SCNS-HNC
question 1: ‘Do you experience problems with chewing and/or swal-
lowing?’ showed no significant association with the measurements
on MMO (OR 0.286; CI 0.031 - 2.556). Unmet needs identified with
the SCNS-HNC for question 9: ‘Do you experience problems with
mobility of neck and shoulders?’ showed no significant association
with the left lateral flexion of the neck (OR 2.488; Cl 0.741 - 8.350).
All bivariable association outcomes are presented in Table 1.

3.1.2 | Multivariable analysis
The corrected models revealed no significant effect of the possible
confounders on the associations as hypothesised in this study or
demonstrated in the bivariable analysis.

4 | DISCUSSION

The primary aim of this study was to gain insight into the level
of unmet needs and limitations in physical health experienced by
sHNC, and to research if unmet needs in physical health and limita-
tions in physical health showed an association. This insight could
improve the referral to physiotherapists and thereby optimise pa-
tient care and HRQoL. It was shown that a high number of sHNC
experience cancer generic, and HNC-specific unmet needs and
limitations in physical health as measured with SCNSs and physical
performance measurements. More specifically, a higher percent-
age of sHNC showed generic limitations (76%) compared to ge-
neric unmet needs (48%). For HNC-specific limitations (58%) and
unmet needs (46%), this difference was in the same direction, but
smaller. This could indicate that generic and HNC-specific meas-
urements in part overlap but also measure different constructs.
This was confirmed when we only found two limited associations
based on our predefined hypotheses. The association found be-
tween the domain of physical health and lateral flexion of the
neck was weak. This could be explained by the limited rationale
for an association between a generic domain score and a specific
range of motion measurement. The association found between the
HNC-specific question about neck and shoulder mobility and lat-
eral flexion of the neck to the left does have a clear rationale but
is not significant. The confidence interval of the Odds Ratio (OR
2.488; Cl 0.741 - 8.350) is wide and contains the value of 1 which
limits the strength of the association. No other associations be-
tween unmet needs in physical health and limitations in physical
performance measurements were found. This indicates that unmet
needs as identified by SCNSs and physical measurements focus on
different constructs, which is in line with the findings of other au-
thors. (Boyes et al., 2012; Hamilton et al., 2017; Kotronoulas et al.,
2014) The high level of cancer generic limitations found with physi-
cal performance measurements that did not associate with unmet

needs could indicate that sHNC do not report problems concern-
ing strength or walking distance. These NPIPs can severely impact
HRQolL and are therefore important to identify. (Nieuwenhuizen
et al., 2018) The measurement of unmet needs based on these
SCNSs is therefore unlikely to provide complete and optimal iden-
tification of PIPs and NPIPs in physical health for sHNC. Therefore,
these SCNSs could be combined with objective measured physi-
cal performance measurements. (Boyes et al., 2012; Kotronoulas
et al., 2014).

41.1 | Unmet needs identified with Supportive
Care Needs Surveys

In our study, the number of sHNC reporting generic unmet needs
measured with the SCNS-SF34 (48%) is in line with previous re-
search on sHNC with a total laryngectomy (37%). (Jansen et al.,
2018) Wells et al. describe that most unmet needs are in the phys-
ical and daily living needs domain; however, there is a lack of spec-
ified data to compare our findings. (Wells et al., 2015) The study
of Giuliani et al. only reports single items in the domain of physi-
cal health (e.g. ‘'unmet needs in comprehensive personal recovery
and rehabilitation assessment/clinic’ (23.2%)), and these numbers
are comparable to SCNS-SF34 single items in our study regarding
‘not being able to do the things you used to do’ and ‘work around
the house’. (Giuliani et al., 2016) The number of generic unmet
needs in our study is slightly lower in comparison with the general
cancer survivor population of which 66% reported unmet needs
in physical health. (Jansen et al., 2015) This could be due to the
specific socio-economic distribution of sHNC which can lead to
avoidance of care and an underreport of unmet needs. (O'Brien
et al., 2017).

We used the SCNS-SF34 and SCNS-HNC to identify unmet
needs because they are used most frequently in HNC research and
have both been validated in Dutch for HNC patients. (Jansen, Witte,
et al., 2016) We dichotomised the 5-point SCNS scales into yes/no
unmet needs which limits the ability to differentiate between pa-
tients. Patients that reported no needs or have unmet needs that
were met were both scored as no need. The level of unmet needs
(low, moderate and high) was also lost in the dichotomisation. It
would be of interest to look into specific subgroups of patients and
for example the patients who report that their needs were met and
explore possible association with limitations in physical health or re-
ported use of physiotherapy. Other PROMs that can be used as the
distress thermometer have limitations. The distress thermometer is
not a cancer-specific instrument, and it measures the presence of
problems, not unmet needs or physical limitations. Taking into ac-
count the widespread use of the distress thermometer, it would be
of interest to include the distress thermometer in future studies to
evaluate its association with the other two methods of identifying
unmet needs. Unmet needs can also be identified through the widely
used EORTC-QLQ-C30 and EORTC-QLQ-HN35. However, the
studies that provided the cut-off values used the SCNS-SF34 as a
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criterium. This indicates that SCNS-SF34 can be regarded as the pri-
mary and most optimal measurement for the identification of unmet
needs. But we acknowledge that the widespread use of the EORTC
questionnaires would advocate future research into association be-
tween unmet needs as identified by the EORTC questionnaires and
limitations in physical health as identified by physical performance
tests. (Jansen et al., 2016; Snyder et al., 2010, 2013).

The use of PROMs, like SCNSs, to identify problems and/or
unmet needs during follow-up consultations in cancer care is a point
of debate. PROMs offer a time-efficient and practical method of
gaining insight into for example distress, unmet needs, health prob-
lems and HRQoL. (Kotronoulas et al., 2014) However, efficacy can be
limited by patient adherence, interpretation and response handling
by treating physicians. (Duman-Lubberding et al., 2015; Kotronoulas
et al., 2014) In HNC care, an eHealth application like Oncokompas
that uses PROMs to support self-management of symptoms/needs
and HRQoL provides tailored advice to sHNC on allied health care.
Research has shown it to be feasible, equally effective on utilities,
and not more expensive than usual care. (Duman-Lubberding et al.,
2016; Hout et al., 2020; Van Der Hout et al., 2017).

However, our study has shown that a large part of the limitations
in physical health is likely to remain unreported or unidentified with
the use of PROMs as a single method of identification. Survivors of
HNC could therefore benefit from the identification and objectifi-
cation of limitations in physical health with the use of a core set of
physical performance measurements. The challenge thereby lies in
providing patient-tailored, effective, and practical methods of iden-
tifying limitations in physical performance for supportive care with-
out overdemanding sHNC. This is confirmed by research that states
that sHNC feel that allied health professional care is not needed or
beneficial due to a blanket approach, and more targeted allied health

professional care would be beneficial. (Rocke et al., 2020).

4.1.2 | Unmet needs identified with physical
performance measurements

Physical measurements are currently no routine part of sHNC fol-
low-up consultations and are mainly used for research purposes or
during physiotherapy care. (Douma et al., 2019).

Our study is unique in the fact that it relates sSHNC physical per-
formance measurement outcomes to sHNC to age and sex-stratified
reference values. To determine whether a survivor has limitations
in physical health, the age and sex-stratified reference values were
chosen based on expert opinion and guideline recommendations but
are known to vary among populations and measurement protocol
used. (Dodds et al., 2016; Salbach et al., 2015) The reference values
used have not been validated for use with sHNC, which may have
led to over- or underestimation of performance. The use of the 80%
cut-off value to identify problems in physical health with the use of
physical performance measurements is arbitrary. A possible bene-
fit of the use of physical performance measurements is the ability
to objectify both patient-reported problems in physical health as

WILEY- L2

non-patient identified problems. (Rothstein et al., 2003) The 80%
percent was chosen to take into account measurement error as we
previously published for the physical performance measurements
used. (Hinte et al., 2020) The reference values give insight into sHNC
performance in comparison with age and gender stratified healthy
peers, but it is unclear whether recovery up to the level of healthy

peers can be expected in the sHNC population.

4.1.3 | Physical performance related to age and sex-
stratified reference values

The number of sHNC that showed limitations in MMO is nearly the
same compared to when the criteria for trismus (MMO <35 mm)
would have been used (16% versus 18%). These numbers are lower
than trismus incidence for sHNC reported in the literature. (Kamstra
et al., 2017) However, this could be explained by the shorter mo-
ment of survivorship during measurement in these studies (<1 year).
(Wetzels et al., 2014).

A remarkable finding was that measured AROM for shoulder in
sHNC was predominantly as good or better than the reference val-
ues. Research confirms that shoulder function significantly deteri-
orates after the medical intervention to restore up to normal after
1 year of follow-up with except for sHNC with a high-risk profile.
(Gane et al., 2019; Hinte et al., 2019; Speksnijder et al., 2013; Wilgen
et al., 2004) This study also showed that a high percentage of sSHNC
had reduced HGS (30%) and lower body strength (30%) and walking
ability (70%). This indicates that SHNC are weaker and less mobile
compared with healthy peers. This is in line with research that indi-
cates that sHNC are more sedentary and less physical active, which
results in less strength and endurance which is related to a lower
HRQoL. (Nieuwenhuizen et al., 2018; Rogers et al., 2006; Sammut
et al,, 2014).

41.4 | Strengths and limitations

The cross-sectional design, patient-reported treatment-related
variables, and a relatively long median survivorship time of 3 years
gives insight into the physical health status of the population of
sHNC. The cross-sectional design prevents insight into causal
relationships or different phases during the course of reported
unmet needs and limitations in physical performance during can-
cer survivorship. The participation rate for the two groups in this
study was low; patient federation group (24%), hospital follow-up
group (26%). (Hinte et al., 2020) The participants possibly rep-
resented a ‘relatively active’ selection of SHNC because they all
were living independently, were mobile without walking aid and
did not have comorbidities that prevented them from safely per-
forming the physical measurements. These two factors could in-
dicate a possible participation bias, with only the actively persons
engaged. The relatively high percentage of females in this study is
not in line with other studies researching sHNC possibly caused by
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volunteer bias. The study included 50 sHNC where other publica-
tions on unmet needs in sHNC included larger populations. (Boyes
etal., 2012; Jansen et al., 2018; Wells et al., 2015) We transformed
the outcomes of the SCNSs into a binary outcome (yes/no needs)
which removed the level need (low, moderate, high) from the
analysis.

The primary strength is that this study combines PROMs and ob-
jective physical measurements to identify sHNC with unmet needs
in physical health. Another strength of this study is the two groups
of participants that more accurately reflect all types of sHNC and
the use of an electronic data capture system that ensured comple-
tion of all questionnaires without missing data. The physical perfor-

mance measurements also had no missing data.

41.5 | Future research

Future research could be focussed on the longitudinal course of
unmet needs and limitations in physical performance in physi-
cal health for sHNC. Secondary, research into the most optimal
SCNSs and physical performance measurements could optimise
the identification of sHNC with reported and unreported limi-
tations in physical health. The SCNSs used in this study are not
physiotherapy specific, and an interdisciplinary diagnostic analysis
with the use of shared decision-making should take place to find an
optimal and adequate healthcare plan. This future research could
improve the referral of sHNC with unmet needs or limitations in
physical health to allied healthcare professionals as physiothera-
pists and improve research into patient-tailored interventions in
physical health.

41.6 | Conclusion

This study showed that sHNC experience both a high level of unmet
needs and limitations in physical health. The domain of physical and
daily living needs showed a weak and less clinically relevant associa-
tion with lateral flexion of the neck to the left (R = -0.319; p = 0.024).
Unmet needs in physical health as identified with SCNS-SF-34 and
SCNS-HNC do not associate with limitations in physical health as
identified with physical performance measurements, indicating that
they measure a different construct. Identification of sHNC with
unmet needs or limitations in physical health might benefit from the
addition of physical performance measurements during follow-up.
This could lead to better patient awareness regarding physical health

and optimisation of referral of sHNC to specialized physiotherapy.

5 | MEETINGS AT WHICH THE
MANUSCRIPT WAS PRESENTED, IF
APPROPRIATE

None.

6 | CONFLICT-OF-INTEREST STATEMENT

The authors have no conflicts of interest to declare. All co-authors
have seen and agree with the contents of the manuscript. and there
is no financial interest to report. We certify that the submission is
original work and is not under review at any other publication.

7 | STATEMENT OF CONTRIBUTION

Gerben van Hinte: Conceptualisation; Methodology; Formal analy-
sis; Investigation; Data Curation; Writing—Original Draft; Writing—
Review and Editing; Visualisation; Project administration; Funding
acquisition. Ruud A. Leijendekkers: Formal analysis; Investigation;
Writing—Review and Editing; Visualisation; Project administra-
tion. Matthias AW. Merkx: Conceptualisation; Methodology;
Writing—Review and Editing. Robert P. Takes: Conceptualisation;
Methodology; Writing—Review and Editing. Maria W.G. Nijhuis-van
der Sanden: Conceptualisation; Methodology; Writing—Review and
Editing; Supervision. Caroline M. Speksnijder: Conceptualisation;

Methodology; Writing—Review and Editing; Supervision.

ACKNOWLEDGMENTS

This study was funded by the ‘Michel Keijzer Fonds’ of the Dutch
patient federation for head and neck cancer survivors. The funders
had no role in study design, data collection and analysis, decision to

publish or preparation of the manuscript.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available from

the corresponding author upon reasonable request.

ORCID

Gerben van Hinte " https://orcid.org/0000-0001-9357-5388
Maria W.G. Nijhuis-van der Sanden "= https://orcid.
org/0000-0003-2637-6877

REFERENCES

Audette, I., Dumas, J. P, Cote, J. N., & De Serres, S. J. (2010). Validity
and between-day reliability of the cervical range of motion (CROM)
device. Journal of Orthopaedic and Sports Physical Therapy, 40(5),
318-323.

Berezowska, A., Passchier, E., & Bleiker, E. (2019). Evaluating a profes-
sional patient navigation intervention in a supportive care set-
ting. Supportive Care in Cancer : Official Journal of the Multinational
Association of Supportive Care in Cancer, 27(9), 3281-3290.

Boyes, A. W., Girgis, A., D'Este, C., & Zucca, A. C. (2012). Prevalence
and correlates of cancer survivors’ supportive care needs 6 months
after diagnosis: a population-based cross-sectional study. BMC
Cancer, 12, 150.

Boyes, A., Girgis, A., & Lecathelinais, C. (2009). Brief assessment of adult
cancer patients’ perceived needs: development and validation of
the 34-item Supportive Care Needs Survey (SCNS-SF34). Journal of
Evaluation in Clinical Practice, 15(4), 602-606.

Bray, F., Ferlay, J., Soerjomataram, I., Siegel, R. L., Torre, L. A, & Jemal, A.
Global cancer statistics 2018: GLOBOCAN estimates of incidence


https://orcid.org/0000-0001-9357-5388
https://orcid.org/0000-0001-9357-5388
https://orcid.org/0000-0003-2637-6877
https://orcid.org/0000-0003-2637-6877
https://orcid.org/0000-0003-2637-6877

HINTE ET AL.

and mortality worldwide for 36 cancers in 185 countries. CA: A
Cancer Journal for Clinicians. 2018;68(6):394-424.

Capozzi, L. C., Nishimura, K. C., McNeely, M. L., Lau, H., & Culos-Reed,
S. N. (2016). The impact of physical activity on health-related
fitness and quality of life for patients with head and neck can-
cer: a systematic review. British Journal of Sports Medicine, 50(6),
325-338.

Dijkstra, P. U., Huisman, P. M., & Roodenburg, J. L. (2006). Criteria for
trismus in head and neck oncology. International Journal of Oral and
Maxillofacial Surgery, 35(4), 337-342.

Dodds, R. M., Syddall, H. E., Cooper, R., Kuh, D., Cooper, C., & Sayer, A.
A.(2016). Global variation in grip strength: a systematic review and
meta-analysis of normative data. Age and Ageing, 45(2), 209-216.

Douma, J. A. J,, Verdonck-de Leeuw, |. M., Leemans, C. R., Jansen, F.,
Langendijk,J. A.,Baatenburgde Jong,R.J.etal (2019). Demographic,
clinical and lifestyle-related correlates of accelerometer assessed
physical activity and fitness in newly diagnosed patients with head
and neck cancer. Acta Oncologica (Stockholm. Sweden), 1-9.

Duman-Lubberding, S., van Uden-Kraan, C. F., Jansen, F., Witte, B.
I., van der Velden, L. A., Lacko, M. et al (2016). Feasibility of an
eHealth application "OncoKompas" to improve personalized sur-
vivorship cancer care. Supportive Care in Cancer : Official Journal
of the Multinational Association of Supportive Care in Cance, 24(5),
2163-2171.

Duman-Lubberding, S., van Uden-Kraan, C. F., Peek, N., Cuijpers, P.,
Leemans, C. R., & Verdonck-de Leeuw, |. M. (2015). An eHealth ap-
plication in head and neck cancer survivorship care: Health care
professionals’ perspectives. Journal of Medical Internet Research,
17(10), e235.

Eickmeyer, S. M., Walczak, C. K., Myers, K. B., Lindstrom, D. R., Layde,
P., & Campbell, B. H. (2014). Quality of life, shoulder range of
motion, and spinal accessory nerve status in 5-year survivors of
head and neck cancer. PM & R: The Journal of Injury, Function, and
Rehabilitation, 6(12), 1073-1080.

Gallagher, C., Gallagher, V., Whelton, H., & Cronin, M. (2004). The nor-
mal range of mouth opening in an Irish population. Journal of Oral
Rehabilitation, 31(2), 110-116.

Gane, E. M., McPhail, S. M., Hatton, A. L., Panizza, B. J., & O'Leary, S. P.
(2019). Neck and shoulder motor function following neck dissec-
tion: A comparison with healthy control subjects. Otolaryngology-
head and Neck Surgery: Official Journal of American Academy of
Otolaryngology-Head and Neck Surgery, 160(6), 1009-1018.

Gibbons, W. J., Fruchter, N., Sloan, S., & Levy, R. D. (2001). Reference
values for a multiple repetition 6-minute walk test in healthy adults
older than 20 years. Journal of Cardiopulmonary Rehabilitation, 21(2),
87-93.

Giuliani, M., McQuestion, M., Jones, J., Papadakos, J., Le, L. W., Alkazaz,
N. et al (2016). Prevalence and nature of survivorship needs in pa-
tients with head and neck cancer. Head & Neck, 38(7), 1097-1103.

Hamilton, D. F.,, Giesinger, J. M., & Giesinger, K. (2017). It is merely sub-
jective opinion that patient-reported outcome measures are not
objective tools. Bone & Joint Research, 6(12), 665-666.

Jansen, F,, Eerenstein, S. E. J., Lissenberg-Witte, B. ., van Uden-Kraan, C.
F., Leemans, C. R., & Leeuw, |. M. V. (2018). Unmet supportive care
needs in patients treated with total laryngectomy and its associ-
ated factors. Head & Neck, 40(12), 2633-2641.

Jansen, F., Snyder, C. F.,, Leemans, C. R., & Verdonck-de Leeuw, |. M.
(2016). Identifying cutoff scores for the EORTC QLQ-C30 and the
head and neck cancer-specific module EORTC QLQ-H&N35 rep-
resenting unmet supportive care needs in patients with head and
neck cancer. Head & Neck, 38(Suppl 1), E1493-E1500.

Jansen, F., van Uden-Kraan, C. F., van Zwieten, V., Witte, B. I., &
Verdonck-de Leeuw, I. M. (2015). Cancer survivors' perceived need
for supportive care and their attitude towards self-management
and eHealth. Supportive Care in Cancer: Official Journal of the

W] LEY 11 of 12

Multinational Association of Supportive Care in Cancer, 23(6),
1679-1688.

Jansen, F., Witte, B. I, van Uden-Kraan, C. F., Braspenning, A. M.,
Leemans, C. R., & Verdonck-de Leeuw, I. M. (2016). The need for
supportive care among head and neck cancer patients: psychomet-
ric assessment of the Dutch version of the Supportive Care Needs
Survey Short-Form (SCNS-SF34) and the newly developed head
and neck cancer module (SCNS-HNC). Supportive Care in Cancer:
Official Journal of the Multinational Association of Supportive Care in
Cancer, 24(11), 4639-4649.

Jones, C. J., Rikli, R. E., & Beam, W. C. (1999). A 30-s chair-stand test
as a measure of lower body strength in community-residing older
adults. Research Quarterly for Exercise and Sport, 70(2), 113-119.

Kamstra, J. 1., van Leeuwen, M., Roodenburg, J. L., & Dijkstra, P. U. (2017).
Exercise therapy for trismus secondary to head and neck cancer: A
systematic review. Head & Neck, 39(1), 160-169.

Kotronoulas, G., Kearney, N., Maguire, R., Harrow, A., Di Domenico, D.,
Croy, S. et al (2014). What is the value of the routine use of patient-
reported outcome measures toward improvement of patient out-
comes, processes of care, and health service outcomes in cancer
care? A systematic review of controlled trials. Journal of Clinical
Oncology, 32(14), 1480-1501.

Lonbro, S., Dalgas, U., Primdahl, H., Johansen, J., Nielsen, J. L., Overgaard,
J. et al (2013). Lean body mass and muscle function in head and
neck cancer patients and healthy individuals-results from the
DAHANCA 25 study. Acta Oncologica (Stockholm, Sweden), 52(7),
1543-1551.

O'Brien, K. M., Timmons, A., Butow, P., Gooberman-Hill, R., O'Sullivan,
E., Balfe, M. et al (2017). Associations between neighbourhood
support and financial burden with unmet needs of head and neck
cancer survivors. Oral Oncology, 65, 57-64.

Oskam, |. M., Verdonck-de Leeuw, |. M., Aaronson, N. K., Witte, B. |,,
de Bree, R., Doornaert, P. et al (2013). Prospective evaluation of
health-related quality of life in long-term oral and oropharyngeal
cancer survivors and the perceived need for supportive care. Oral
Oncology, 49(5), 443-448.

Pauli, N., Johnson, J., Finizia, C., & Andrell, P. (2013). The incidence of
trismus and long-term impact on health-related quality of life in
patients with head and neck cancer. Acta Oncologica (Stockholm,
Sweden), 52(6), 1137-1145.

Portney, L. G. W. M. (2014). Foundations of clinical research: applications
to practice. Pearson.

Rocke, J., McLaren, O., Hardman, J., Garas, G., Smith, M. E., Ishii, H.
et al (2020). The role of allied healthcare professionals in head
and neck cancer surveillance: A systematic review. Clinical
Otolaryngology, 45(1), 83-98.

Rodriguez, A. M., Komar, A., Ringash, J., Chan, C., Davis, A. M., Jones,
J. et al (2019). A scoping review of rehabilitation interventions for
survivors of head and neck cancer. Disability and Rehabilitation,
41(17), 2093-2107.

Rogers, L. Q., Courneya, K. S., Robbins, K. T., Malone, J., Seiz, A., Koch,
L. et al (2006). Physical activity and quality of life in head and
neck cancer survivors. Supportive Care in Cancer: Official Journal
of the Multinational Association of Supportive Care in Cancer, 14(10),
1012-1019.

Rothstein, J. M., Echternach, J. L., & Riddle, D. L. (2003). The Hypothesis-
Oriented Algorithm for Clinicians Il (HOAC Il): a guide for patient
management. Physical Therapy, 83(5), 455-470.

Salbach, N. M., O'Brien, K. K., Brooks, D., Irvin, E., Martino, R., Takhar,
P. et al (2015). Reference values for standardized tests of walk-
ing speed and distance: a systematic review. Gait & Posture, 41(2),
341-360.

Sammut, L., Ward, M., & Patel, N. (2014). Physical activity and qual-
ity of life in head and neck cancer survivors: a literature review.
International Journal of Sports Medicine, 35(9), 794-799.



HINTE ET AL.

12 of 12
2912 | \WILEY-

Shephard, R. J. (1988). PAR-Q, Canadian home fitness test and exer-
cise screening alternatives. Sports Medicine (Auckland, NZ), 5(3),
185-195.

Shunmuga Sundaram, C., Rutherford, C., Butow, P. N., Sundaresan, P.,
& Dhillon, H. M. (2019). Content comparison of unmet needs self-
report measures used in patients with head and neck cancer: a sys-
tematic review. Psycho-oncology, 28(12), 2295-2306. https://doi.
org/10.1002/pon.5257.

Snyder, C. F., Blackford, A. L., Brahmer, J. R., Carducci, M. A,, Pili, R,,
Stearns, V. et al (2010). Needs assessments can identify scores on
HRQOL questionnaires that represent problems for patients: an
illustration with the Supportive Care Needs Survey and the QLQ-
C30. Quality of Life Research: An International Journal of Quality of
Life Aspects of Treatment, Care and Rehabilitation, 19(6), 837-845.

Snyder, C. F.,, Blackford, A. L., Okuyama, T., Akechi, T., Yamashita, H.,
Toyama, T. et al (2013). Using the EORTC-QLQ-C30 in clinical prac-
tice for patient management: identifying scores requiring a clini-
cian's attention. Quality of Life Research: An International Journal of
Quality of Life Aspects of Treatment, Care and Rehabilitation, 22(10),
2685-2691.

Speksnijder, C. M., van der Bilt, A., Slappendel, M., de Wijer, A., Merkx,
M. A., & Koole, R. (2013). Neck and shoulder function in patients
treated for oral malignancies: a 1-year prospective cohort study.
Head & Neck, 35(9), 1303-1313.

Stathokostas, L., McDonald, M. W., Little, R. M., & Paterson, D. H. (2013).
Flexibility of older adults aged 55-86 years and the influence of
physical activity. Journal of Aging Research, 2013, 743843.

Steffen, T. M., Hacker, T. A., & Mollinger, L. (2002). Age- and gender-
related test performance in community-dwelling elderly people:
Six-minute walk test, berg balance scale, timed up & go test, and
gait speeds. Physical Therapy, 82(2), 128-137.

Szumilas, M. (2010). Explaining odds ratios. Journal of the Canadian
Academy of Child and Adolescent Psychiatry, 19(3), 227-229.

Thomas, S., Reading, J., & Shephard, R. J. (1992). Revision of the Physical
Activity Readiness Questionnaire (PAR-Q). Canadian Journal of
Sport Sciences = Journal Canadien Des Sciences Du Sport, 17(4),
338-345.

van der Hout, A, Jansen, F., van Uden-Kraan, C. F., Coupé, V. M.,
Holtmaat, K., Nieuwenhuijzen, G. A. et al (2020). Cost-utility of
an eHealth application ‘Oncokompas’ that supports cancer survi-
vors in self-management: results of a randomised controlled trial.
Journal of Cancer Survivorship.

Van Der Hout, A., van Uden-Kraan, C. F., Witte, B. |., Coupé, V. M., Jansen,
F., Leemans, C. R. et al (2017). Efficacy, cost-utility and reach of an
eHealth self-management application'Oncokompas’ that helps can-
cer survivors to obtain optimal supportive care: study protocol for
a randomised controlled trial. Trials, 18(1), 228.

van Hinte, G., Leijendekkers, R. A., Te Molder, B., Jansen, L., Bol, C.,
Merkx, M. A. W. et al (2020). Reproducibility of measurements on
physical performance in head and neck cancer survivors; measure-
ments on maximum mouth opening, shoulder and neck function,
upper and lower body strength, level of physical mobility, and walk-
ing ability. PLoS One, 15(9), e0233271.

van Hinte, G., Wetzels, J. G. H., Merkx, M. A. W., de Haan, A. F. J., Koole,
R., & Speksnijder, C. M. (2019). Factors influencing neck and shoul-
der function after oral oncology treatment: a five-year prospective
cohort study in 113 patients. Supportive Care in Cancer: Official
Journal of the Multinational Association of Supportive Care in Cancer,
27(7), 2553-2560.

van Nieuwenhuizen, A. J., Buffart, L. M., van Uden-Kraan, C. F., van der
Velden, L. A., Lacko, M., Brug, J. et al (2018). Patient-reported phys-
ical activity and the association with health-related quality of life in
head and neck cancer survivors. Supportive Care in Cancer: Official
Journal of the Multinational Association of Supportive Care in Cancer,
26(4), 1087-1095.

van Wilgen, C. P, Dijkstra, P. U, van der Laan, B. F, Plukker, J. T., &
Roodenburg, J. L. (2004). Shoulder and neck morbidity in quality of life
after surgery for head and neck cancer. Head & Neck, 26(10), 839-844.

Wells, M., Cunningham, M., Lang, H., Swartzman, S., Philp, J., Taylor, L.
et al (2015). Distress, concerns and unmet needs in survivors of
head and neck cancer: a cross-sectional survey. European Journal of
Cancer Care, 24(5), 748-760.

Wells, M., Swartzman, S., Lang, H., Cunningham, M., Taylor, L., Thomson,
J. et al (2016). Predictors of quality of life in head and neck cancer
survivors up to 5 years after end of treatment: a cross-sectional
survey. Supportive Care in Cancer: Official Journal of the Multinational
Association of Supportive Care in Cancer, 24(6), 2463-2472.

Wetzels, J. W., Merkx, M. A., de Haan, A. F., Koole, R., & Speksnijder, C.
M. (2014). Maximum mouth opening and trismus in 143 patients
treated for oral cancer: a 1-year prospective study. Head & Neck,
36(12), 1754-1762.

Youdas, J. W., Garrett, T. R., Suman, V. J., Bogard, C. L., Hallman, H. O., &
Carey, J. R. (1992). Normal range of motion of the cervical spine: an
initial goniometric study. Physical Therapy, 72(11), 770-780.

How to cite this article: Hinte G, Leijendekkers RA, Merkx
MA, Takes RP, Nijhuis-van der Sanden MW, Speksnijder CM.
Identifying unmet needs and limitations in physical health in
survivors of Head and Neck Cancer. Eur J Cancer Care.
2021;30:e13434. https://doi.org/10.1111/ecc.13434



https://doi.org/10.1002/pon.5257
https://doi.org/10.1002/pon.5257
https://doi.org/10.1111/ecc.13434

